
2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

l7 Sheets-Sheet 1 Filed March 18, 1947 

INVENTOR. 
Mme/sow S. G/PE 

lmm ww 2 

Hm A TTOR/VEY 



2,628,577 Feb. 17. 1953 H. s. GlPE 

PRETZEL TWISTING MACHINE 

l7 Sheets-Sheet 2 Filed March 18, 1947 

QM. 

“mm 
w: , , w: 

5 m3 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

l7 Sheets-Sheet 5 Filed March 18, 1947 

INVENTOR. 
?ne/sou 6‘. G/PE 

bow vmw 
2N SN 34 

3. 
mw 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

l7 Sheets-Sheet 4 Filed March 18, 1947 

bk; v 

INVENTOR. 
HA1?‘ Asa/v 6'. G/Pf 

haw 
V. B 

///s ATTOA‘WEY 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL. TWISTING MACHINE 

l7 Sheets-Sheet 5 Filed March 18, 1947 

mi 

g/ k 

, 223:2:_______________ 2E. Q3 

mi 

___ _:______ v ‘ 1 _ 

_ 

RE 

INVENTOR. 
HARR/SO/Y .5. 6/26 

BY 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL. TWISTING MACHINE 

'17 Sheets-Sheet 6 Filed March 18, 1947 

INVEN TOR. 
/L/A RR/SO/Y S. G/PE 

BY 
I 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

17 Sheets-Sheet 7 Filed March 18, 1947 

INVENTOR. 
f/A RR/SO/Y 6'. 67/10:" 

///s A r70 K’NEY 



2,628,577 Feb. 17, 1953 H. s. GlPE 

PRETZEL TWISTING MACHINE 

l7 Sheets-Sheet 8 Filed March 18, 1947 

$3 .21 

omN 

2 PM 

INVENTOR. 
HARE 01v 6'. 672a 

Y B 

fl/s ATTORNEY 





Feb. 17, 1953 H. s. GIPE 2,628,577 
PRETZEL TWISTING MACHINE 

Filed March 18, 1947 l7 Sheets-Sheet 10 

39 

252 

237 

JNVENTOR. 
f/Am/sa/v 5. G/P£ 

BYQ g a i yd ; a 
M: ?ffOR/YEY 



Feb. 17, 1953 H. s. GIPE 2,628,577 
PRETZEL TWISTING MACHINE 

Filed March 18, 1947 17 Sheets-Sheet ll 

INVENTOR. 
HARP/JON 5'. G/PE 

BY 



Feb. 17, 1953 
H. s. GIPE 2,628,577 

PRETZEL TWISTING MACHINE 

Filed March 18, 1947 17 Sheets-Sheet l2 

INVENTOR. 
HARP/50w 5. 6095 

BYQ I 4 g 





Feb. 17, 1953 H. s. GIPE 2,628,577 
PRETZEL TWISTING MACHINE 

Filed March 18, 1947 \ 1v Sheets-Sheét 14 

INVENTOR. 
HARRISON 3 0w: 

0%) 

Ms Afro/awn’ 

BY 



2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

17 Sheets-Sheet 15 Filed March 18, 1947 

| 

I]; 
an 

INVENTOR. 
HARR so” 6'. Gm: 





2,628,577 Feb. 17, 1953 H. s. GIPE 

PRETZEL TWISTING MACHINE 

Filed March 18, 194'? 17 Sheets-Sheet 17 

NW. 

INVEN TOR. 
HARP/50” 5. G/PE 

BY ,7” 

///s Armwvzy 



Patented Feb. 17, 1953 2,628,577 

UNITED STATES PATENT OFFICE 
2,628,577 

PRETZEL TWISTIN G MACHINE 

Harrison S. Gipe, Reading, Pa.., assignor to 
Quinlan Pretzel Company, Inc., Reading, Pa., 
a corporation of Pennsylvania 

Application March 18, 1947, Serial No. 785,422 

(Cl. 107--8) 10 Claims. 
1 

This invention relates to pretzel making ma 
chinery, wherein dough is fed from a hopper to 
a cutter and rolled and shaped to ‘form pretzels, 
and in particular an improved machine in which 
dough strips of uniform thickness are supplied 
from a reciprocating cutter to conveyor belts be 
tween which the dough strips are rolled and then 
delivered to forming and twisting units in which 
the ends of the dough strips are twisted together 
and then folded over to form the completed 
pretzels. 
The machine of this invention is an improve 

ment over the pretzel forming machines of my 
former patents, Numbers 2,026,526 and 2,090,291 
in that the forming units are mounted on a ro 
tating cylinder or drum and the instrumentalities 
thereof actuated by stationary cam-s spaced from 
the ends of the'dr-um and positioned in the paths 
of rollers and arms associated with the forming 
units and extending from the ends of the drum. 
Other improvements such as a reciprocating 
knife and gravity feeder will become apparent as 
the description of this invention proceeds. 
Therpurp-cse of this invention is to expedite 

machine forming of pretzels particularly by com 
bining the forming units in a unique compact 
drum, wherein in the rotation of the drum the 
forming, twisting, and folding operations are per 
formed on the dough strip step by step. 
In the machine of the patents above referred 

to, thirty forming units are required to produce 
approximately one hundred and sixty pretzels 
per minute; whereas with the forming units as 
sembled on a drum, as in the machine of this in 
vention, six dough forming units produce one 
hundred and twenty pretzels per minute. 
With this thought in mind, this invention con 

templates an improved pretzel forming machine 
wherein the dough is cut into dough strips with a 
reciprocating knife, carried to a feeder by a con_ 
veyor, and fed by gravity to individually actuat 
ing forming units on the surface of a drum, 
shaped to form pretzel-s in the units, and eject 
them from the units. 
In forming pretzels, it has been found di?icult 

to form the comparatively small long strip of ma 
terial, and to ‘facilitate accomplishing this, the 
machine of this invention provides a twin screw 
feeder by which the material is ‘fed from mixing 
hoppers to reciprocating cutting knives, wherein 
it is possible to provide a strip of material of uni 
[form thickness throughout its length. 
Machines involving twisting and bending jigs, 

such as knot tying machines, are subjected to 
severe punishment because of the weight of the 
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2 
operating parts due to the force required to ac 
tuate elements by cams, and with this thought in 
mind, the machine of this invention is of rugged 
construction with the parts designed and jour 
naled for long wear. 
Automatic machines, particularly for edible 

products and the like, must necessarily be de 
signed for rapid and continuous operation, and 
to accomplish this end, this machine is designed 
so that the parts are readily accessible for repair 
and replacement. 
In machines of this type having ‘a plurality of 

steps wherein products progress from one step to 
another, it is essential that all of the movements 
are positively synchronized, and, therefore, this 
machine is operated by a single motor with the 
gear ratios of the different parts obtain-ed by 
gears, sprockets, and pulleys of dilferent sizes. 
The object of this invention is, therefore, to 

provide an improved automatic pretzel twisting 
machine in which material of uniform thickness 
is rolled and fed to forming and twisting jigs on 
.a drum or cylinder, wherein the jigs are actu 
ated to perform the different operations progres 
sively by cams, rollers, and'gears at the ends of 
the drum. 
Another object of the invention is to provide a 

pretzel twisting machine in which the ends of 
the material are impressed, after twisting, into 
intermediate portions of the material. 
Another object of this invention is 'to'provide 

a pretzel twisting machine in which one end is 
completely twisted around the other end of the 
material of the pretzel. 
Another object of the invention is to provide a 

pretzel twisting machine in which small rolls of 
material are fed consecutively to a forming 
drum, wherein the steps of forming, twisting, and 
bending may be performed while additional rolls 
of material are being supplied to the drum. 
In the manufacture of ‘ automatic machines of 

this type in which a plurality of operations are 
combined in one machine, it is customary to sim 
plify the construction as much as possible, and 
for this reason, it is a further object of the inven 
tion to use standard parts, such as gears, 
sprockets, pulleys, chains, belts, and shafting as 
far as possible. 

In order to obtain perfect succession of op 
erations of automatic machines of this type, it 
is also essential that all movements be syn 
chronized, and with this thought in mind, the 
machine of this invention is operated by a single 
motonwand the speed of operationyof the in 
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dividual stages is controlled by gears, sprockets, 
and pulleys of different pitch diameters. 
A further object of the invention is to pro 

vide a pretzel forming and twisting machine 
which is of a comparatively simple and economi 
cal construction. 
Various other more detailed objects and ad 

vantages of the invention, such as arise in con 
nection with the manufacture and design of 
the pretzel forming and twisting machine in ac 
cordance with the above-mentioned objectives 
will in part become apparent and in part be 
hereinafter stated as the description of the in 
vention proceeds. 
More in detail, the invention has in view the 

provision of a supporting structure which serves 
to operatively mount various parts of the mech 
anisms included therein. The supporting struc 
ture must be readily assembled and disassembled 
as occasion demands, and an important phase 
of the invention is the novel constructional fea— 
tures imparting these properties thereto. It is 
important that the supporting structure be so 
designed that the machine may be readily ma 
nipulated and handled under conditions of prac 
tical usage. 

In order to meet present day conditions pre 
vailing in the use and demand for products of 
this type, and particularly in view of the fact 
that this machine twists the pretzels automatical 
ly, it is necessary that the operating instrumen 
talities of the machine be effective for driving 
the respective parts at relatively high speeds. 
The creation of these high speeds is responsi 

ble for sharp shocks, jars, and conditions in 
the machine which necessitate compensating 
strengthening of the materials and parts which 
insure against breakage, and to accomplish this 
end, the machine and parts thereof are designed 
to withstand shock and thereby extend the serv 
ice life of the machine. 
More in detail, the invention embodies a sup 

porting frame having a supply hopper at one 
end, twin screw conveyors for feeding the ma 
terial from the hopper to reciprocating cutting 
knives, a conveyor positioned to receive strips of 
material from the knives, a. superimposed con 
veyor spaced from the former conveyor and 
traveling at a slightly higher speed, a feeder for 
receiving rolled products from the conveyors and 
positioning the products in forming jigs on a 
drum, means actuating the forming jigs in the 
progressive rotation of the drum to take the 
products in the form of an inverted U, indent 
the sides adjacent the open ends, twist one end 
around the other, and then bend the twisted ends 
upward over the intermediate portion, impress 
ing the tips of the ends into the said intermediate 
portion, a motor, and suitable sprockets, gears, 
pulleys, chains, belts, cams, and mechanical in 
strumentalities for progressively operating the 
parts of the various stages of the machine. 
For a full and more complete understanding of 

the pretzel forming and twisting machine of this 
invention, reference may be had to the follow 
ing description and accompanying drawings, 
wherein: 
Figure 1 is a view showing a side elevation of 

the machine with part of one of the side beams 
broken away showing a cam for actuating a 
reciprocating knife with adjusting means asso 
ciated therewith. 

Figure 2 is a view showing a side elevation 
looking toward the opposite side of the machine; 
alsovwith part of a side beam broken away, il 
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4 
lustrating a take-up device for adjusting the 
main conveyor. 

Figure 3 is a plan view of the machine with 
part of the upper section of the upper conveyor 
belt broken away showing the hinged platform 
therein. 
Figure 4 is a longitudinal section through the 

machine illustrating the relative positions of the 
parts. 

Figure 5 is a cross-section through the ma 
chine on line 5—5 of Figure 1, illustrating the 
construction of the conveyors, and showing the 
motor with the belts, chains, and other parts 
omitted. 

Figure 6 is a cross-section through the con 
veyors on line 6—6 of Figure 1 showing levers 
mounted on the lower conveyor frame for rais 
ing and lowering the upper conveyor assembly. 

Figure 7 is a view illustrating the relative po 
sitions of the parts of the feeders that receive 
the products from the conveyors and feed them 
to the jigs on the forming and twisting drum. 

Figure 8 is a detail showing a trip actuated 
lever for operating the feeder mechanism. 

Figure 9 is a plan view of the drive mechanism 
for rotating the forming, twisting, and bending 
drum. 
Figure 10 is an elevational plan illustrating one 

of the units of the drum. 
Figure 11 is a detail showing a section on line 
H—H of Figure 10 illustrating recesses cut into 
the side plate to facilitate mounting of the form 
ing units, and showing other parts of an end of 
one of the units of the drum at one side of the 
drum. 
Figure 12 is a similar view on line I2—l2 of 

Figure 10 showing the recesses in the side plate 
at the other side of the drum. 
Figure '13 is a view looking toward the opposite 

side of the unit shown in Figure 10. 
Figure 14 is a side elevation looking downward 

from the upper side of the unit shown in Figure 
0. 
Figure 15 is a view in elevation looking upward 

at the lower side of the unit shown in Figure 10. 
Figure 16 is a detail showing the cam with its 

associated roller and lever for actuating the form 
ing elements that indent the sides of the pretzel. 

Figure 1'7 is a similar view illustrating the cam 
and its associated roller and arm that actuates 
a star wheel for twisting the ends of the pretzel 
together. 

Figure 18 is also a similar view illustrating the 
cam track with its associated roller and block 
which bends the pretzel over. 

Figure 19 is a view showing a supporting ele 
ment of the forming jig illustrating in particular 
pusher elements for impressing the tips of the 
ends of the sides of the pretzel into the interme 
diate part thereof. 
Figure 20 is a detail showing the actuating cam 

surfaces of the pusher elements, and showing the 
cam track associated with the roller shown in 
Figure 16 for releasing the indenting elements at 
this point. 
Figure 21 is a view illustrating the pretzel 

ejecting elements of the drum with the associated 
lever and cam, and also levers and a cam for 
moving the plate shown in Figure 19. 

Figure 22 is a view illustrating the material in 
the inverted U-shaped form in which it appears 
immediately after delivery to the forming units. 

Figure 23 shows the material of the pretzel 
after the ?rst forming step, in which the sides 
have been indented. 
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Figure 24 illustrates the material of the pretzel 
after the second step in which the ends thereof 
have been twisted together. 
Figure 25 shows the completed pretzel after 

the ends have been bent over and the tips thereof 
impressed into the material of the intermediate 
part of the pretzel. 

Figure 26 is a perspective view of the fabric 
baiile which is mounted over the discharge end 
of the outlet ori?ce of the knife assembly. 

Figure 27 is a section through the discharge 
unit on line 2'I—2‘I of Figure 9. 
Figure 28 is an end elevation of the discharge 

unit as viewed on line 28-28 of Figure 9. 
Figure 29 is a fragmentary side elevation of 

the discharge unit illustrating take-up devices 
for the upper and lower conveyor belts of the 
discharge unit. 
Figure 30 is a perspective view illustrating the 

relative positions of the parts of a modi?ed form 
of the feeder shown in Figure 7. ' 

Figure 3'1 is a diagrammatical side elevation 
of the feeder illustrated in Figure 30. 

Figure 32 is a sectional side elevation illus 
trating the structure for connecting the actuat 
ing arms of the feeder to a rotating shaft. 

Referring now to the drawings, wherein like 
reference characters denote corresponding parts, 
the pretzel forming and twisting machine of this 
invention includes supply hoppers 50 and 5I , twin 
screw feeding conveyors 52 and 5.3, a reciprocat 
ing knife 54, a main conveyor 55, a coacting 
superimposed conveyor 56, a feeder 51, and a 
forming and twisting drum 58. 
In the design shown, the machine is operated 

by a motor 59 which drives a reduction gear 60 
through a belt 6I on pulleys 62 and 63. The re 
duction gear drives the hopper feeder 64 and 
screw conveyors 5'2 and 53 through a chain 65 
from a sprocket 66, which drives a sprocket 61 on 
a shaft 68, the chain 65 traveling over a take-up 
idler 69. A worm gear 10 on the shaft 68 meshes 
with a gear 'II on the shaft 12 of the screw con 
veyor 52, and the shaft 12 is provided with a 
gear 13 that meshes with a similar gear on the 
shaft of the screw conveyor 53 and also with a 
gear 14 on the shaft 15 of the hopper feeder 64. 
The reduction gear 60 is also provided with a 

sprocket 76 that drives a main drive shaft ‘I1 
through a chain 78 and a sprocket ‘I9, and the 
shaft 1'! drives a jack shaft 85 through sprockets 
BI and 82 and a chain 83. The jack shaft 80 
drives‘a return conveyor 84 having pulleys 85 and 
86 at the opposite ends thereof, by a chain 8‘! 
and sprockets 88 and 89, as shown in Figure 4. 
The jack shaft also drives a cam 90 on a shaft 
9| through a chain 92 and sprockets 93 and 94, 
and the surface of the cam engages a roller 95 
between a pair of arms 96 that are pivotally 
mounted at one end on a shaft 91. The oppo 
site ends of the arms 96 are connected by a rod 
98 to an arm 99, pivotally mounted at one end 
on a shaft I00. The shaft I50 is retained in a 
bearing 25 mounted on a channel member 26 
and a bearing 27 mounted over the screw feed 
ing conveyor 52. Ccngruent with the center line 
of the knife 54, an arm IIlI is pivotally mounted 
on the shaft I00, and the opposite end of the arm 
“II is in engagement with an upper bar I02 of 
the knife 54. The knife is resiliently urged 
against a block I03 having an outlet ori?ce I04 
therein by a roller I05 with a spring I06 asso 
ciated therewith, and after being cut, the strips 
of material drop downward over a guide I01 to 
the main conveyor 55. To aid in placing the 
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dough strips on the main conveyor 55, a fabric 
ba?le 309 is draped transversely forward of the, 
outlet ori?ce I04 and is held extended over the 
guide In‘! by arms 3H) and 3I I. The arms 3“) and 
3“ are attached at one end to the block I03 and 
support at the opposite end a dowel 3I2 on which 
the fabric baille 309 is mounted. 
The conveyor 55 comprises an endless belt hav 

ing head and tail pulleys I 08 and I09 respectively, 
the head pulley being mounted on a shaft I I0 and 
the tail pulley mounted on a shaft II I. The con 
veyor is driven through the head pulley by a 
chain II2 from the main drive shaft ‘I1 with the 
chain traveling over sprockets H3 and II 4. The 
ends of the shaft I I I of the tail pulley are mount 
ed in take-up bearings I I5, wherein slack may be 
taken up in the conveyor belt. The superimposed 
conveyor 56 also comprises an endless belt with 
the under surface spaced sufficiently above the 
upper surface of the belt 55 to permit rolls'of 
material of predetermined size to roll there 
through. The conveyor 56 is driven by a chain 
II6 on pulleys Ill and H8, and it will be noted 
that the driven pulley I I8 is of a smaller diameter 
than the pulley I", wherein the pulley H8, and 
consequently the belt of the conveyor 56, will 
travel faster than the belt of the conveyor 55 so 
that rolling action will take place, and the ma 
terial will be rolled as it passes along the con 
veyors. 
The upper section of the belt of the conveyor 

55 is supported on transversely disposed idler 
rollers H9, and the lower section of the belt of 
the upper conveyor 56 is held downward by 
hinged platforms I20 and I H divided longitudi 
nally at the center and connected by hinges I22. 
The sections of the platform are provided with 
outwardly extending handles I23 and I24, and 
the conveyor is mounted in side bars I25 and I26 
which are adjustably suspended above side rails 
I27 and I 28 of the main conveyor frame by ad-v 
justing screws I29 and I30. The elevation of the 
sections I20 and. I2I of the platform is also ad 
justed by adjusting screws I 3| at one end and 
I32 at the other. The sprocket H8 which drives 
the head pulley I33 of the conveyor 56 is mounted 
on a shaft I34, the ends of which are held in ad-' 
justing bearings I35 and I36,‘ wherein the'end 
of the conveyor may be adjusted in elevation in 
relation to the conveyor 55. A tail pulley I31 at 
the opposite end of the conveyor 56 is mounted 
on a shaft I39 that is held in take-up bearings 
I39 and I45. A sprocket 28 is mounted next to 
the sprocket II8 on the shaft I34, and, is con 
nected to a sprocket 29 on the shaft I38 of the 
tail pulley I3'I by a chain 30_to promote even 
distribution of power. - 

The upper conveyor 56 is, therefore, substane 
tially ?oating in that either end or any part 
thereof may be elevated or lowered to maintain 
operative relation thereof with the lower con 
veyor 55. The conveyor 56 is also provided with 
lifting means in the form of depending arms I“ 
and I42 pivotally mounted in bearings I43, and 
positioned to be attached to arms 3| and 32 which 
are pivotally mounted on a shaft I44 which is 
retained in bearings 33 and 34 secured to the 
lower section of the conveyor 55. ' I _' 

The reciprocating action of the knife ‘54 is also 
adjustable through an eccentric cam I45 actuated 
by an arm I46, as shown in Figure 1, wherein 
with the eccentric cam I45 positioned under the 
end of the arm 96, downward movement of the 
rod 98, and, therefore, of the knife may be con 
trolled. ' ' ~ ’ ' ’ ' 












