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~ I This invention relates to the manufacture of 
paper crackers, commonly known as bon-bon 
crackers. ' 

The main operations in the manufacture of a 
paper cracker have been ?rstly to roll together 
into cylindrical form a number of superimposed 
paper sheets, hereinafter referred to as a paper 
pack, and secondly to form two waist portions in 
the roller cylinder by crimping it at suitable posi 
tions inwards of the ends of the cylinder. The 
crimped waists serve to trap within the hollow 
centreportion of the cylinder a folded paper cap 
and/or other articles, hereinafter referred to as 
a “centre.” Hitherto the ?rst operation, that is, 
of rolling the pack to form a paper cylinder, has 
been effected by hand. 
The waist forming or crimping operation has 

generally and for a long time been effected by 
looping a length of string around the portion of 
the paper cylinder to be waisted and closing the 
loop in the string so as to contract the cylinder by 
uniformly crimping the encircled paper. 
The waist forming or crimping operation is usu 

ally referred to in the trade as the “tying” op 
eration and the looped string method of waist 
forming will be so designated herein, although it 
is understood that the expression “tying” is a 
misnomer in that the looped string does not re 
main on the waist as a permanent “tie.” 
The “tying” operation using the looped string 

principle was originally performed by hand, and 
this hand-tying operation has been imitated sub 
stantially in machinery by means of which the two 
waists are made simultaneously, the crimping to 
form each waist being effected by means of'a 
length of string extending between the outer endsv 

' of a pair of arms which rock in opposite directions 
so as each partially to embrace the paper cylinder 
and thereby to crimp the paper at the cylinder 
waist‘ within the loop formed by the crossing 
halves of the length of string. During this "ty 
ing’? operation the paper cylinder has been sup 
ported by cylindrical formers inserted into the op 
posite ends of the cylinder. It will be readily un 
derstood that the contraction due to crimping at 
the waists of the cylinder is accompanied by a 
shortening of the overall length of the cylinder 
and in order to compensate for this shortening 
the machines used have provided for an endwise 
translatory movement of the two string-connect 
ed pairs of arms during the loop-forming rocking 
movements of the arms, or have relied upon ten 
sion in the strings, aided by pressure from the 
formers, to cause the desired transverse motion 
of the strings. in practice automatic movement 

of the strings to compensate for the shortening of 
. the paper cylinder has been followed up on the 
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part of the operator by moving inwardly and. in 
an endwise direction the two‘ end formers by 
which the cylinder is supported as the operator 
offers the cylinder to the tying strings. , 
The speed at which the known form of cracker 

“tying” machine can be operated is governed 
largely by the dexterity of the operator in offer 
ing the rolled paper cylinder to the tying strings 
and in retracting the cylinder after waisting, but 
also by the speed at which the paper cylinder 
can be rolled, as it is customary for the same 
operator both to roll and to “tie” a cracker as two 
separate successive operations. 

It is an object of the present invention to pro 
vide a machine in which the paper pack is auto 
matically rolled to cylindrical form prior to 
waisting by mechanical means, for example, by 
mechanism operating on the looped string prin 
ciple, so that the forming and "tying” can be ef 
fected as a continuous operation. The output of 
the machine is not governed in this case by any 
manually effected operation, the machine being 
capable of completely formingand waisting many 
more crackers in a given time than can be made 
by separate successive hand forming and ma 
chine “tying” operations. 
Another object of the present invention is to 

provide a machine for making paper crackers 
which incorporates a forming mechanism includ 
ing a pair of axially, aligned rotating cylindrical 
formers around which a flat paper pack is adapted 
to be rolled into cylindrical form by means of said 
formers as they are mechanically rotated in uni 
son and a mechanism for simultaneously form 
ing two waists in the paper cylinder by crimping 
of the paper and operating synchronously with 
the mechanically rotated formers, said formers 
supporting the paper cylinder at its opposite 
ends during the Waist crimping operation and at 
least one of said formers being subsequently dis 
placed endwise to permit of release of the waisted 
former—supported cylinder. 
A further object of the present invention is to 

provide a machine for making paper crackers hav 
ing the features above referred to and which in 
corporates mechanical means for displacing 
string-connected arms of “tying” assemblies in 
relation to the axially aligned formers of. the 
forming mechanism, mechanical means to effect 
swinging of said string-connected arms to effect 
the “tying” of the supported paper cylinder, and 
mechanical means for displacing both formers si 
multaneously in opposite endwise directions to 
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release the waisted former-supported cylinder. 
Such a preferred arrangement readily lends itself 
to the construction of cracker making machine in 
which the forming mechanism is adapted to be 
displaced bodily. between a position in which it 
picks upi'a paper pack and a. position in which 
the waist crimping mechanism operates to form 
waists in a paper cylinder made from said paper. 
pack and supported by the forming mechanism, 
said paper cylinder being formed automatically 
as the forming mechanism moves from the pack 
pick-up position to the waist-crimping position. 
In a preferred embodiment, one end of a-paper' 

pack is adhered to the peripheries of a pair of 
axially aligned cylindrical formers by pneumatic 
suction or by means of mechanical or magnetic 
grippers and the formers are made to revolve as 
they move between the pick-up positionand; the: 
“tying” position so asito wrap the paper pack 
around them. to. form a cylinder,, the cylinder, 

the "‘tying”‘ operation, being" discharged 
from the. machine. on. the side thereof; remote 
from that at. which pick-up of.‘ the pap'er'pack 
takes. place. 
In order that. the invention maybe more readily 

understood‘ cracker making machines using the 
looped string principle of‘ “tying” will now be‘ de~ 

_'scribed,' with the aid of: the accompanying, draw 
ings. wherein: 

Figure" 1 is a. front elevation‘ of: one oonstruc- 0 
tion- of machine, some parts being broken away 
for clearness, 

, Figure. 2* is a. cross sectional elevation on line 
III II of‘ Figure 1‘ and; showing the formers in the. 
tying position, 

Figure 3 is an enlargedview, similar to Figure 
2'; showing the formers in the pack pick-up po 
sition,_ 
Figure 4 is' a pictorial; part-sectional view of 

one-of the‘ forming‘ heads with some-of the asso 
cia't‘ed'operating mechanisms, 

Figure 5>is a longitudinal section through the 
forminghead; 

Figure 6-is a View similar to Figure 1, to an en 
larged scale and; showing some modi?cations of 
the-operating mechanisms; 

Figure '1 is a fragmentary view looking in the 
direction of arrow VII, Figure 6; 
Figure 8 is‘ a pictorial diagram to illustrate the 

mo‘de‘of operation ofthe machines, 
Figure-9’ is a cross sectional view ofv an attach 

ment for feeding a “centre” to the interior'of a 
partially. made paper'cylinder and 

Figure-.10 is a planview thereof .. 
In the. machines. illustrated the accompany 

drawings the- forming mechanism and. the 
“tying? mechanism are. mounted on a common 
frame. I which comprisesa pair of. cast side'plates, 
2;..351‘igid1y interconnected by a number of cross 
bars» 41, 5, t, '5, Sand 9 and by a transverse beam 
10,. the bars 5 and a being arranged at the same 

' level and disposed symmetrically above and in 
relation. to. a. transversely and horizontally dis 
posed main shaft II. The shaft H is journalled 
in a pair of brackets i2, 52 supported by the beam 

' I‘U. Near‘ the opposite ends-0i‘ 1 rain shaft it two 
combined crank discs and face cams i3, iii are 
vmounted and to these arepivotally attached con 
necting rods lé, l4‘ which are also connected to a 
pair of‘laterally spaced slides I5, 13 so as to recip» 
‘rocate' said slides IE, it over vertical guide slides 
l6; Iii-mounted on the frame side plates 2, 3. Be 

‘ tween the vertically guided slides l5, is there 
extend, parallel‘ to the main shaft, II, a pair vof 
round axles ll, 17‘ which are arranged at the 

40 

4 
same horizontal level and one behind the other 
in a fore and aft direction. Upon each of the 
axles I‘! are mounted two rockers l8, [8 each car 
rying a curved-end arm 19, the four rockers l8, [8 
thus supporting two pairs of curved arms l3, l9 
sci-that‘ an arm: #9 onairocker |l8"1on one axle l‘! 
is’ paired with an arm" iaeonia rocker» l8 on the 
other axle IT. 
The arms H! are not attached directly to the 

rockers l8’ but. pass through pivot pins 20 which 
are free to swivel in holders 2|, said holders 2i 
being provided with, slots 22 which receive the 
straight. parts, of" the arms IS. The holders 2| 
are mounted. on: shanks 23 which are secured to 
the rockers l8‘ and the pivoted arms I9 are held 
erectby-z meansbf: tension springs 24 having their 
oppositeends. anchored to collars 25 on the arms 
la and collars on the holder shanks 23, the ar 
rangement being such that the arms l9 can swing 
_toward the centre of." the machine against the 
light: resistance. oif‘ered Icy-the. springs-.213; aszhere 
inaf-ter-describe-di. " ' 

The rocker axles H’, l? have secured; thereto 
arms?id carrying rollers 21'? Whichare adapted to 

n roll- alongi cam tracks 22?‘: provided: onv opposite 
sides of a?'xed' camplate; Zllrmounted in. an erect 
pcsiltionona bracket; 311' borne by a‘narrowplat 
form, 3?!‘ supported horizontally" by: cross. bars 5 
and The. lower: portions- of: thecanrtraeks. 28 
are straight and vertically disposed: andrsenve; to 
maintain‘ the string. arms lj-9;in their‘ openxpcsi 
tions, butz'the upper" portions: of: said: cam. tracks 
2 3.: are formed with: humpswhiclrcause. the string 
arms. is. to swing-iint'o- their closed positions. 
Above the level. of. the. two; rocker axles. H, H 

which extend between the vertically:v movable 
slides‘ l5, l5. are mounted twcriorming heads. 32, 32 
eachv of which. carnies one of; a series. of: inter 
changeable cylindrical: Inandzrelérv 3:3‘, 313-. rlT'wo 
mandrels. 33,. 33 of the same'size: are adapted to 
be. mounted in. the; forming heads: 3.2:; 3.2: so» that 
the mandrels. 3.37,. 3.3: are aligned along an axis 
which; is; parallel. to; the axles, H, H: and; to the 
main drive shaft, t l... 

The: twocformingg heads: 32', 321, which. always 
" remain in transverse: axial‘. alignment, are-mount 

ed‘: so: as. to be capable of being traversed- back 
- Wards and forwards,,with a. rectilineal movement, 
in the fore-and-aft direction, and when at theaft 
end of travel the two mandrels 33, 33‘- are" situ 

‘ ated ina position, hereinafter termed the “tying” 
position, immediately and centrally above- the two 
axles. Ill», H. (‘see Fig. 2). The position-0f the; two 
forming heads 3-2;,32; when at the foreend of; their 
travel. (see Fig. 3)v will be heremaiterreferred. to 

» as-the-pickeup position. 

The fore-and-aft movements. ofv thev ?aming 
heads32, 3.2 and thetransverse movements of at 
least themandrels 33,v 33 for the..purpose.herein 
after moreparticularly. described, may be effected 
by any suitable means, such asby- cam-operated 
linkages or by pneumatic devices. Suitablelink 
mechanism for effecting the. two movementssyn 

. chronously is illustrated and comprises mounting 

70 

75 

4 each forming head 32‘ onv the forward end- of a 
substantially» horizontal beam 34, the; rear end; of 
whichv is pivotally connected to the. upper end of 
acontrol lever 35 which. by its lowerlend is piv 
otally mounted on anaxl'e" 3E journa-lled. horizon 
tally and transversely in the two‘ side plates 2', 3 
of‘ the frame of‘ the machine. Intermediately of 
its length the beam 34 is pivotally‘ connected to 
the upper end of a rocker 37, the lower end'of 
which is pivotallir supported by a; l'ayshaft 38 pro 
vided on a level lower than and' parallel to the 
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main drive shaft II. A roller 39 mounted on the 
rocker 31 is maintained, by spring biasing of the 
rocker if desired, in contact with the edge of a 
disc cam 40 secured to the main shaft ll, so far 
that as the main shaft ll revolves the disc cam 
40 regulates the forward movement and effects 
the rearward movement or effects both forward 
and rearward movement of the forming head 32. 
The pivotal connections and the effective lengths 
of the rocker 31, beam 34 and control lever 35' 
are so arranged that these three elements form 
an articulated link system which imparts a sub 
stantially straight-line to-and-fro motion to the 
forming head 32, and the disc cam 49 which co 
operates with the rocker 31 is contoured so as to 
cause the forming head 32 to dwell for a short 
period at the pick-up position and for a longer 
period at the “tying” position. The two rockers 
31, 31 controlling the two forming heads 32, 32 
are cross connected by a rigid stabilising bar 4! . 
The transverse movement of each mandrel 33 

is effected by detachably mounting the mandrel 
33 on a screwed spigot 42 projecting from the 
front part of a cylindrical two-part block 43 
which is slidable within a hollow cylinder 44 
?xed to the rocker 31 (see Figs. 4 and 5). Be 
tween the two halves of block 43 is a ring 45 and 
this ring 45 is connected, by pins 46 passing 
through guide slots 41 in the cylinder 44, to links 
48, 48 pivoted to rockable levers 49, 59, which are 
secured to a vertical pivot pin 5| carried by the 
head 32. The upper lever 59 is formed with an 
extending arm 52 which is provided at its outer 
end with a roller 53 which is adapted ‘to roll along 
the edge of a cam plate 54 carried on a rockable 
arm 55 which is pivoted on a bracket 56 mounted 
on the adjacent side plate 2 or 3. The arm 55 is 
connected by a pivoted link 51 to another rock 
able arm 58, mounted also on bracket 56, and 
carrying a roller 59 which is in contact with the 
track of the appropriate face cam l 3 on the main 
shaft ll, thereby causing the block 43 and ring 
45 and the mandrel 32 mounted thereon to per 
form an endwise movement independently of the 
cylinder 44 of the forming head 32. The link 51 
is pivotally attached to arm 55 by means of a 
pivot 60 adjustable within a slot 6| in one limb 
of the arm 55, so that the throw of the arm 55 
can be varied to regulate the amount of trans 
verse movement of the mandrel 33 according to 
the length of paper cracker being made. 
The mandrel 33 and its associated mounting 

block 43 are adapted to be rotated relatively to 
the hollow cylinder 44 by providing the block 43 
with a rod-like extension 62 which throughv the 
intermediary of a sliding key 63 maintains opera 
tive connection with a toothed pinion 64 which 
is held in the outer end of the cylinder 44 against 
endwise movement whilst free to rotate. A rack 
bar 65 mounted by its front end on a, pivot 65a 
carried by the adjacent side plate 2 or 3 is main 
tained by spring tension means (not shown) in 
constant mesh with the pinion 64 so that as the 
forming head 32 moves forwards and backwards 
the stationary rack bar 65 rotates the pinion 64, 
and with it the slidable block 43 and the mandrel 
33 spigoted thereon. 
Interposed between the arm-supporting axles 

l1, I1 of the “tying” mechanism and the forming 
heads 32, 32 a substantially horizontal table 66 g 
is mounted which has a pair of transversely 
spaced slots 61, 61 (see especially Fig. 8) up 
through each of which a pair of the string 
connected arms l9, l9 can be swung, so that when 
the transversely aligned forming heads 32, 32 are _ 
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dwelling in the “tying" position, the two arms 
I9, I9 constituting a pair move in opposite direc 
tions so as partially to embrace one of the man 
drels 33. The movements of the forming heads 
and of the “tying” mechanism are synchronised 
so that both ends of a paper cylinder 68 sup 
ported between the inwardly directed mandrels 
33, 33 of the forming heads 32, 32 are waisted 
simultaneously by crimping of the cylinder 68 
which is effected by the two looped strings 69, 69 
carried by the swingable “tying” arms |9--I 9. 
When the forming heads 32, 32 are at the fore 

‘ end of traverse they over-run the forward edge 
of the table 66 so as to dwell for a short period 
above the rear end of a ?ap 19 which is mounted 
for hinged movement about the transverse cross 
bar 4 located adjacent to the forward edge of the 
flap 19. On this ?ap 19, at least one side lay 1| 
is adjustably mounted and against this the opera 
tor (or a mechanical feeder) deposits a paper 
pack in its ?at unrolled condition, so that when 
the ?ap 19 is hinged about the cross bar 4 by 
means of a push-rod 12 co-operating with a 
bell-crank lever 13 which carries a roller 1-4 
rolling on the edge of a cam 15 on the main 
drive shaft H, one margin of the paper pack is 
lifted into contact with the peripheries of the 
aligned mandrels 33, 33 carried by the stationary 

' forming heads 32, 32, the push rod 12 being re 
siliently attached to the lever 13 by a spring 15 
and stirrup 11, so that intimate contact between 
paper pack and mandrels is secured. 
Each mandrel 33 is hollow and the periphery 

thereof is pierced by a series of small holes 18 
communicating with the bore 19 of the mandrel 
33 so that a pneumatic suction can be applied 
through the holes 18 to cause the margin of the 
paper pack contacting with the mandrel 33 to ad 
here thereto. The rod-like extension 62 of block 
43 is made hollow and constitutes a continuation 
of the bore 19 of mandrel 33, a union ?tting 99 
being mounted on the outer end of said exten 
sion 62. To the union ?ttings 89, 89 associated 
with the two mandrels 33, 33 are attached pipe 
lines 8|, 9! leading to a common control valve 
82 mounted on the beam l9. This control valve 
82 is connected to a suitable suction pump (not 
shown) and the valve 82 has a plunger 83 which 
is reciprocated by a cam 84 mounted on the main 
shaft 1 l. The main shaft I l is driven by a chain 
drive 85 from an electric motor 86 and speed re 
duction unit 81 carried on a platform 88 sup 
ported horizontally by the cross rods 8 and 9. 
Above and parallel to the rocker shafts l1, l1 

" an ejector shaft 89 is mounted and upon this shaft 
89 one, or preferably, asshown, a pair of rocking 
ejector arms 99, 96 are mounted. These ejector 
arms 99, 99 lie between the two pairs of string 
arms |9—l 9 and are adapted to be swung up from 
positions beneath the table 66, through the slots 
61, 51 therein so as to contact with and knock the 
waisted paper cylinder 63 to the rear, that is, the 
discharge end of table 66. The ejector shaft 99 
is rocked at the appropriate time during the 
sequence of operations of the machine by means 
of linkage 9! moved by a cam 92 on the main 
shaft II. If desired the cam 92 may be shaped 
so as to cause the ejector arms 99, 99 to swing up 
into contact with the paper cylinder 69 supported 
on mandrels 33, 33 and to dwell in that position 
while the mandrels 33, 33 are being withdrawn 
from the open ends of the paper cylinder 68. ' 
The table 69 is supported by vertically adjust 

, able transverse bars 93, 94, so that the height of 



7 
the table 66 can lee-readily- altered according to 
the size of mandrel 33' being used‘. 
The basic operations 01 the machine will be 

readily understood from Figure 8, which shows 
diagrammatically the two mandrele 3.3, 33 sup 
porting the paper cylinder 68, at the tying posi 
tion. The mandrelsits, 33- partake of three move 
ments of which one is a clockwise-rotary move 
ment, E effected simultaneously with fOIWhId 
traverse, that is, in direction B to bring the 
mandrels 33, 33. above the rear end of flap 10, 
see Figure 3. ' The fiatpaper pack 55. is diagram 
matieal-ly indicated in Figure .8 where it is- Shown 
as deposited by hand or by mechanical means on 
the flap it with edge abutting the riser 
pertihh?hh oi the iorward end of table. d5..- While 
the maria-rah he, .33; are partaking of movements 
E andrh the has ‘it ' lifted by the hush rod 12 
3495. a§590i3t€3d 1149.34.15 in 151191 (11135012193 9f aITQW 
C, e0 that as the mandrels 33, 33: cometo rest, at 
the hack piekeup position the marginal edge of 
paper pack 95 is presented to- the peripheries, of 
the mandrels 33, 33;, the control valve. 82 being 
cam» operated to open at the same moment so 
as to cause the marginal edge of the pack 95. to 
adhere to the mandrels 33, 33. 
As the forming heads 3-2, 32: retreat in. direction 

D (Figure 8) toward- the “tying" position the 
mandrels 33, 33 are’ caused to revolve in unison 
and anticlockwise, that is, in direction A, so as 
to roll the paper pack indicated at 95- into they 
form of a cylinder indicated at 65 having its 
opposite ends supported by the mandrels 3:3, 33’ 
The terminal margin of the paper pack 95 has a 
band of pressure-sensitive or other suitable ad 
hesive for the purpose of securing the paper pack 
in the cylindrical form. By the time the forming 
heads 32,, 32 have arrived at the “tying” position 
(see Figures 2 and 8) the two slides 15, I5 carry 
ing the transverse arm-supporting axles I7, I? 
have been elevated to the’ limit of ascent by the 
crank devices provided, and the rockers I8, 18 
are then made to rock so as to swing the string 
connected pairs of arms Iii-.19, this tying move 
ment being‘ caused by the rollers 27; 2'! on- the 
arrns 2E, 26 on axles H, H contacting the humps 
in the cam tracks 23, 28‘ of the ?xed carn- plate 29 
as the slides i5, i5, ascend. 
During the “tying” operation the paired string 

connected arms [9-H move endwise in an in 
ward direction to compensate for the shortening 
of the cylinder 83 as the waists are formed, this 
inward movement following automatically the 
positive inward movement F of the inandrels 
33, 33 by means of face cams l3, l3 and associated 

. vlinkages, so as to ensure that well-de?ned corners 
are. produced between the centre portion of the 
cylinder 68 and the crimped waists. 

After the paper cylinder 68 has been “tied” by 
the looping of the strings 69 the tying arms [9 
19 swing back and down through the slots 61, 
6.1, in the table 66 so that the mandrels 33, 33 can 
be moved apart in directions G, clear oi the 
waisted cylinder 68, As already mentioned the 
ejector arms 9%, 96 may dwell in contact with the 
mandrel-supported cylinder 68, while the man 
drels 33, 33 are withdrawn before said arms 90, 
90 move to knock the released cylinder 68 to the 
rear end of table 66. During the return traverse 
of the mandrels 33, 33 or during the period of 
dwell thereof in the tying position the flap 10 is 
swungv down in direction H to set it in readiness 
to receive another paper pack 95. 
Figures 6 and '7 illustrate two modi?cations 

of the machine illustrated in Figures 1 to. 5, 
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vnamely means for positively displacing- the 
oracker tying arms ‘to compensate. for shorten 
ing of the paper cylinder ,68' during waisting 
and an ‘alternative mode of operating the ejector 
arms. The ?rst modi?cation comprises slidably 
mounting the string arm rockers l8—.l8, on the 
axles l1, l1 and mounting .rollers ‘96,, 9.6 on the 
rockers [Be-1178., said rollers 96, 9.6 being adapted 
to r011 over cam plates ,9], .91 ?xed on opposite 
sides of the machine. As the axles l1, l! are 
bodily moved the rollers .96, 86 ride .on to the 
humps '98, 9.8 .of the cam ‘plates 91;, 9] at the 
end of the tyingoperation and the rockers I.,8—..-,l8 
and their string arms 1 8-19 are moved inwards 
against the opposition of compression springs 
.33. 9.9 encircling the axles 1.1?“ and inter 
posed between said gslidable rockers Isa-l3 and 
collars "l0, M0 pinn .d on said axles 11ml]. 
vf-I‘he second modi?cation comprises rocking the 
ejector arms 1.970e-90 by means of a pusherod 10! 
connected to a lever 102 pivoted on the hraeket 
3.0. The lever 192 carries- a roller 1.03 which 
is contacted by another roller [04 on one .of 
the axles ,H, 11 as the. axles near the limit .of 
descent, and an adjusting -.Sor.ew I05 to regulate 
the swing of the ejector arms 918-999. 
The paper pack .&5 from which .the cylinder 

68 is made usually consists of at least two sheets 
of paper, between which a soecalled snap, that 
is, a frangible strip carrying an explosive sub 
stance, is often interposed. The inner sheet or 
a third sheet is-often made smaller and stiffer 
than the outer sheet .50 as to. form in the cracker 
a sti-?ened middle portion which not only 
preserves the ?nal form of- the cracker but also 
constitutes a housing for protecting .a folded 
paper hat and/or other articles generally en 
closed in a cracker and herein referred to as the 
“centre.” The reiniorced middle portion of the 
cracker may thus be formed as the pack 95 is 
rolled to make- a cylinder £8, The articles to 
be enclosed in the cracker may be made up into 
a unitary packet which is lightly adhesively 
secured to the topmost sheet of the pack so that 
‘the packet is rolled up within the cylinder as 
it is being formed, 

Alternatively, one or more loose articles may 
be deposited within the partly-rolled cylinder 
by the use of any suitable feeding means, one 
form of which is illustrated in Figures 9 and 10 
of the drawings. In this arrangement a bracket 
W6 is mounted. on each forming head cylinder 
44 and, in these. two brackets is iournalled for 
rotation a cross. shaft I01. Parallel to the cross 
shaft 107- aricl mounted the, same brackets 
"l6; I06 is a fixed; axle Hi8 which supports a 
hopper Hill.-v At the discharge end of thehopper 
I09 one of an interchangeable series of curved 
grippers H0 is mounted and a complementary 
gripper vlll, also one of an interchangeable 
series, the gripper III being suspended from the 
shaft 10‘! for rocking therewith. On a pro 
jecting end- of the shaft 10.‘! is. a normally down 
wardly extending ?nger U2 which during move 
ment of the forming’ heads; 3.2. 32 toward. the 
tying position contacts with a cam plate H3 
secured to a lever H4 pivoted. on: a pin “5 
mounted on a stationary part of the machine. 
such as one of the rack bars 55. During move 
ment of the forming heads 3.2, 32 toward- the 
tying position the ?nger H2- trips the lever H4, 
so that the grippers till and Ill remain in the 
mandrel-embracing positions and thus; serve to 
hold the rolled pack around the mandrels; 33, 33. 
The inner marginal edge of the paper pack’ 95 
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is accessible to the suction openings 18 of the 
mandrels 33, 33 through the bottom opening 
H6 and when the pack 95 has been partially 
wrapped around the mandrels 33, 33 the “centre” 
is dropped by any suitable means into the 
hopper Hi9 and thence into the partly made 
paper cylinder. The grippers Hil and Ill main 
tain their embrace of the rolled paper cylinders 
and the enclosed ends of the mandrels 33, 33 
during the waist tying operation. As the form 
ing heads 32, 32 move after cylinder waisting 
from the tying position toward the pack pick-up 
position the ?nger H2 is tripped by a roller 
H‘! on lever I M, thereby rocking the shaft I91 
and with it the gripper IH so as to allow the 
ejector arms 9ll—9il to knock the released 
cracker cylinder 68 to the discharge end of table 
66. The tripping of the lever H4 by the ?nger 
H2 is effected against the resistance of a ten 
sion spring H8 anchored to a pin H9 on the . 
rack bar 65 and during the tripping of the ?nger 
H2 by the lever H4 the lever abuts a stop I24) 
on the rack bar 65. 

I claim: 
1. A machine for making paper crackers, com 

prising in combination, a frame, a substantially 
horizontal table on said frame and having 
therein a pair of slots arranged in fore-and-aft 
direction, means on said table for locating a 
?at paper pack adjacent the front part thereof, 
two tying assemblies mounted on said frame for 
vertical bodily movement beneath said table 
with the string-connected pairs of arms of said 
tying assemblies aligned with the two table 
slots, a pair of axially aligned formers movable 
in unison on said frame at right angles to the 
planes of swinging of the tying arms and be 
tween a position above said slots and a position 
in ‘which the formers lie opposite an edge of 
the front part of said table adjacent said paper 
pack locating means, means for causing the 
paper pack to adhere to the formers, means 
on said frame for mechanically rotating the 
aligned formers in unison as they are displaced 
together in a fore-and-aft direction above the 
platform to roll said paper pack into a cylinder 
around the formers, means on said frame for 
effecting swinging of the string-connected arms 
of the tying assemblies up through the platform 
slots to effect waist-crimping of the paper 
cylinder at two places simultaneously while said 
cylinder is supported on the formers and while 
said formers dwell above the platform slots and 
then for swinging said arms down through the 
platform slots and clear of the upper face of 
the platform, and means on said frame for re 
tracting the formers by endwise displacement 
to release the waisted cylinder. 

2. A machine according to claim 1, wherein 
the formers are adapted to move inwards during 
the tying operation to consolidate the middle 
portion of the cracker cylinder, between the two 
waists formed therein. 

3. A machine according to claim 2, wherein 
the string-connected tying arms are mounted so 
as to permit them to move inwardly to com 
pensate for approach together of the waists 
during the waist-forming operation. 
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4. A machine according to claim 1, having 

means on the frame to assist discharge of the 
waisted cylinder from the tying position after 
release from the forming mechanism. 

5. A machine according to claim 1, having 
means mounted above the table for feeding a 
“centre” as herein de?ned into a partly-rolled 
paper pack. 

6. A machine for making paper crackers, com 
prising a frame, a forming mechanism on said 
frame including a pair of axially aligned cylin 
drical formers and including pneumatic means 
to cause the marginal edge of a paper pack to 
adhere to said formers, an elevatable platform 

" on said frame for supporting said paper pack 
and for lifting said paper pack into contact with 
said formers, mechanical means on said frame 
for rotating said formers in unison, a mechanism 
on said frame for simultaneously forming two 
waists in the paper cylinder by crimping of the 
paper, means on said frame for operating said 
waist-crimping mechanism synchronously with 
the mechanically rotated formers, a driving 
mechanism on said frame for bodily reciprocat 
ing the forming mechanism between a position 
in which it picks up said paper pack from off 
said table when elevated and a position in which 
the waist-crimping mechanism operates on the 
paper cylinder, said paper cylinder being formed 
automatically as the forming mechanism moves 
from the pack pick-up position vto the waist 
crimping position and being supported at its op 
posite ends by the aligned formers during the 
waist-crimping operation, and means for dis 
placing endwise at least one of said formers after 
the waist-crimping operation to permit of re 
lease of the waisted former-supported cylinder. 

7. A machine according to claim 6, including 
a waist-crimping mechanism comprising two 
“tying” assemblies including two pairs of string 
connected arms mounted for swinging movement 
in opposite directions so as to loop the strings 
around the paper cylinder to form simultaneously 
a pair of waists therein by crimping the paper, 
and including mechanical means on the frame 
for displacing the string-connected arms of the 
“tying” assemblies in relation to the axially 
aligned formers of the forming mechanism, me 
chanical means on said frame to effect swing 
ing of the string-connected arms to effect the 
“tying” of the supported paper cylinder, and me 
chanical means on said frame for displacing both 
formers simultaneously in opposite endwise di 
rections to release the waisted former-supported 
cylinder.v 
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