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PATTERN CGNTROLLED DRIVING MECHANEM 

_ FGR QUILTHNG MACHHNE 
Frederick E. Kalning, Quincy, Mass, assignor to United 

Mattress Machinery Company, Quincy, Mass, at corpo 
ration of Maine 

Filed Feb. 17, 1961, Ser. No. 90,073 
3 Claims. (Cl. 112-418) 

The present invention relates to improvements in quilt 
ing machines, and in particular to an improved pattern 
controlled driving mechanism for imparting relative feed 
movements to the sewing mechanism and to the quilt 
panel supporting table assembly including a templet and 
a power driven tracking head engaging therewith. 

. It is a principal object of the invention to improve the 
qualities of the tracking drive assembly to provide a 
maximum thrust of the tracking gear upon the track in 
the direction or directions dictated by the turnings of the 
track pattern, to eliminate any tendency of the tracking 
head to turn or twist off of its track, to improve the cor 
nering ability of the tracking head, and to make possible 
the turning of tighter corners and thereby to provide for a 
substantially greater ?exibility of design. 

It is a further object of the invention to improve the. 
construction of the tracking belt including the provision 
of an improved cornering device adapted for the making of 
sharp turns, and an improved construction of the cross 
overs employed to insure an adequate control of the track 
ing gear on the track at the crossover. 
The invention is herein disclosed as embodied in a 

quilting machine of the general type having with a base, a 
table assembly which comprises a movable frame and a 
table slidably supported on the frame for movement in 
diverse directions, a sewing head mounted in a relatively 
?xed position on the base above the table, and a pattern 
controlled device for moving the table with relation to 
the sewing head for stitching a quilt in accordance with a 
predetermined pattern. 
The pattern controlled movements referred to are im 

parted to the table by means of a pattern controlled table 
driving assembly which comprises a templet in the form 
of a platform mounted to move with the table and a cog 
tracking belt laid out in a pattern on said platform, and 
a tracking head assembly mounted on the base comprising 
a drive shaft rotatable on a vertical axis, a tracking head 
arranged to swivel on the same axis, and a tracking gear 
carried by said tracking head which meshes with cogs 
of said driving belt, and is further provided with direc 
tion control ?anges engaging said belt to angularly posi 
tion said wheel and housing in conformity with the track 
ing direction of said belt. 

In accordance with the invention the tracking head 
carries a tracking gear which is connected to be driven 
from the drive shaft through gearing carried by the track 
ing head, and which is offset by a small amount from the 
axis of the tracking head swivel. The amount of the off 
set is adjusted so that the product of said offset and the 
work thrust of said tracking Wheel substantially offsets the 
rotational torque transmitted by said drive shaft to said 
driving head. 
A feature of the invention consists in the provision of 

an improved tracking belt assembly which includes the 
use of preformed inserts adapted for more adequately 
guiding the tracking gear at particular points in the pat 
tern as, for example, for the turning of tightrcorners and 
for crossovers at points of intersection of the tracking 
belt. ' 

For guiding the tracking head around tight turns, which, 
may, for example, extend through 180°, a, tracking belt 
insert is provided Whichtakes the .place of a portion of 
the tracking belt which would normally be turned on itself 
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to produce a change in direction of drive of the track~ 
ing head. The cogs formed in the top surface of the 
insert are modi?ed in such a manner as to mesh as per 
fectly as possible with the teeth of the tracking gear, and 
the inner edges of the cogs are bevelled to provide clear 
ance for the inside ?ange of the tracking wheel. 
For crossovers a novel crossover insert is provided 

which is inserted at the crossover point of the tracking 
belt. A cog is provided at the exact center of the cross 
over having each pair of opposite faces shaped to pro 
vide a continuation of the cog track in each direction 
across the intersection. Spaces are left at each side of 
the central cog to permit passage of the ?anges of the 
tracking gear. There is also provided at each diagonal 
corner of the insert a raised guard surface which together 
with the cogs provides a U shaped tracking groove for 
each flange to prevent inadvertent derailing of the track 
ing gear at the crossover. 
With the above noted and other objects in view as may 

hereinafter appear the several features of the invention 
consist also in the devices, combinations and arrangement 
of parts hereinafter described and claimed, which together 
with the advantages to be obtained hereby will be readily 
understood by one skilled in the art from the following 
description taken in connection with the accompanying 
drawings in which: ' 

FIG. 1 is a somewhat diagrammatic view of a quilting 
machine illustrating in the preferred form the several 
features of the invention, portions of the machine hav 
ing been broken away to illustrate particularly the rela 
tionship of the sewing head, the tracking assembly, and 
templet; 
FIG. 2 is a plan view taken on a line 2-2 of FIG. 1, 

portions of the table and a quilting panel mounted there 
on having been broken away to show particularly por 
tions of the templet pattern; 
FIG. 3 is a detail sectional plan view taken on a line 

3-3 of FIGS. 1 and 4; 
FIG. 4 is a detail side view partly in section illustrating 

particularly the tracking head; 
FIG. 5 is a sectional view taken on a line 5—5 of 

FIG. 4; 
FIG. 6 is a detail plan view on an enlarged scale of a 

preformed insert for use with the tracking belt; 
FIG. 7 is a front view of the tracking belt insert shown 

in FIG. 6; 
FIG. 8 is a side view looking from the left of the track 

ing belt insert shown in FIG. 6; 
FIG. 9 is a plan view of a tracking belt insert in the 

form of a right angle crossover; 
FIG. 10 is a view in front elevation in the form of a 

right angle crossover shown in FIG. 9; 
FIG. 11 is a plan View of a diagonal crossover insert 

for use with the tracking belt; 
FIG. 12 is a view in front elevation of the diagonal 

crossover shown in FIG. 11; and 
FIG. 13 is a fragmentary plan view showing the use of 

two 180° turn inserts utilized to obtain tight turns in the 
construction of a templet pattern. 

Referring speci?cally to the drawings the quilting ma 
chine shown comprises a base 20 with ways 22 on which 
is mounted a transversely movable frame 24. Cross 
ways 26 on the frame 24 provide support for a table 28 
adapted to receive a quilting frame and quilt 30 to be 
sewn. The machine is also provided with a sewing head 
32 which may be of ordinary description mounted on a 
stationary overarm 33 carried at each end on a bracket 
34 forming part of the machine frame. 
The table 28 and quilt 3i} mounted thereon are caused 

to move in diverse directions with relation to the sewing 
head to cause the quilt to be sewn in accordance with a 
pattern by means of a power driven tracking device in 
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cluding a tracking head 35 rotatably supported on the 
machine in ?xed relation to the sewing head 32, and a 
templet 36 comprising a tracking belt 58 which is en 
gaged by a tracking gear 40 carried by the tracking head. 
As best shown in FIGS. 1 and 4 the tracking head assem 
bly comprises a housing 42 secured to a cross bar 44 
which extends across the machine beneath the table, and 
a vertically arranged drive shaft 46 mounted in suitable 
bearings within a vertical tube 47 fixed to said housing 42. 
The drive shaft 46 is driven from an electric motor 48 
carried on the cross bar 44 by means of a belt 56 pass 
ing around a pulley on the armature shaft of the motor 
and a pulley 52 secured to the upper end of drive shaft 46. 
The housing 42 provides support also for the depend 

ing tracking head 35 which is swivelled on the same ver~ 
tical axis with the drive shaft 46. The tracking gear 46 
is mounted to turn on transverse bearings 58 formed in 
the lower end of the tracking head 35, and is driven from 
the vertical drive shaft 46 through gearing carried within 
the tracking head. In accordance with the present inven 
tion the tracking gear 46 is o?set by a small amount from 
the swivel axis of the tracking head housing 42. A worm 
60 on the lower end of the drive shaft 46 meshes with 
a worm gear 62 on a cross shaft 64. A second gear 66 
on the shaft 64 meshes with an idler gear 68 on a parallel 
stub shaft 76, which gear in turn meshes with a gear 72 
mounted on the cross shaft '74 which carries the tracking 
gear 46. 
As best shown in FIGS. 1 and 2, the tracking assembly 

including the tracking gear 46 is located substantially 
beneath the sewing head 32. , 
With the arrangement shown, the templet 36 is mounted 

directly beneath the supported quilting panel 30 on a de 
pending portion of the table structure provided by two 
longitudinally extending rails 76. The templet may, for 
example, take the form of a plywood board on which is 
mounted the tracking belt 38 laid out in accordance with 
the desired pattern. 

in the illustrated machine the table 23 is moved in any 
desired direction with relation to the sewing head in ac 
cordance with the pattern by the engagement of the con 
inuously driven tracking gear 46 with the tracking belt 
38, the tracking head 35, and tracking gear 46 being ro 
tated in accordance with the dictation of the tracking belt 
to determine the direction of movement of the table at 
any given instant. 

In the operation of the tracking head it has been found 
that the load imposed on the tracking gear through the 
driving connections, which include the vertical drive shaft 
46 and gearing carried by the tracking head, create a 
rotational bias on the tracking head so that it tends to 
rotate in a corresponding direction which is determined 
by the direction of drive of the drive shaft 46. As shown, 
for example, in FIG. 4, the rotational movement of the 
drive shaft 46 and worm 6d exerts force to rotate the gear 
62. It will be recognized that a component of said force 
is exerted also in a direction longitudinally of the rota 
tional axis of the gear 62 and supporting shaft 64, and 
that this component is increased by any friction which 
may exist between the rotating worm 60 and gear 62. 
This longitudinally directed component of the driving 
force is transmitted in the form of a rotational torque 
from the rotating drive shaft 46 to the tracking head 35 
on which the gear 62 and shaft 46 are mounted, so that 
the tracking wheel tends to turn in one direction. This 
tendency of the tracking gear to turn substantially inter 
feres with the directional control of the tracking gear by 
the tracking belt, causes the tracking gear to bear hard 
against one side of the tracking belt with resulting wear 
and loss of efficiency, and greatly increases the risk that 
the tracking gear will jump the track. 

In the present construction this tendency of the track 
ing gear to turn has been overcome by offsetting the track 
ing gear with relation to the swivel axis of the tracking 
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4 
head housing 42 by a small amount which in the embodi 
ment of the invention shown is %". Referring to FIGS. 
4 and 5, it is assumed that the direction of drive of the 
vertical shaft 46 is counterclockwise as indicated by 
arrow 77. The worm 60 is shown as having a right hand 
thread. The direction of rotation of gear 62 meshing 
therewith will be in a clockwise direction as shown by the 
arrow 78 in FIG. 4, and the direction of rotation of the 
tracking gear 40 will similarly be in a clockwise direc 
tion as indicated by the arrow 79. The operation of the 
mechanism is brie?y as follows: The drive shaft 46, ro 
tating counterclockwise as indicated by the arrow 77 in 
FIGS. 4 and 5, causes a torque to be exerted upon the 
tracking head 35 in the same counterclockwise direction. 
The rotation of the tracking gear 40 causes the templet 
36 and quilt St) to be moved in accordance with a pattern 
thus loading and producing a back thrust upon the gear 
4t) bodily in a reverse direction. In order to offset the 
torque imposed on the tracking head in the direction of 
the arrow 77, the tracking gear 40, rotating in the direc 
tion of the arrow 79, is offset to the left, of the axis of 
the vertical shaft 46 by a calculated amount, for ex 
ample %", as shown in FIG. 5. The amount of such an 
offset will be adjustably determined so that the product 
of the offset and the work producing thrust of the track 
ing gear will substantially offset the rotational torque 
transmitted by said drive shaft to said driving head. 
To further improve the tracking quality of the track 

ing head ‘and tracking belt assembly, preformed inserts are 
employed in combination with the tracking belt in the 
construction of the tern-plet pattern. The 180° turn in 
sert '80 shown in FIGS. ‘6 to 8 and FIG. 13 of the draw 
ings is adapted to improve the tracking quality of the 
tracking assembly particularly during the turning of tight 
corners. The insert ‘80 comprises a plaque on which is 
mounted a section of cog track 84 shaped to make a 180° 
turn, having cogs 86 which are stepped progressively from 
a relatively low level at the two ends of the turn to a 
relatively high level at the middle portion of the turn. 
The cog-s ‘86 are evenly spaced about the turn to mesh 
accurately with the teeth of the tracking gear 44!. And 
the inside face of the cog track section 84 is bevelled on a 
radius 88 about the axis of the turn in order to provide 
clearance for the inside ?ange of the tracking gear on the 
turn. 
The improved spacing of the cogs ‘86 in combination 

with the stepped rise of the cogs on the turn, and the 
bevelled inside face of the cog track provide a maximum 
of lateral support to the ?anged tracking gear 40 to pre 
vent the tracking gear from twisting or turning off the 
track on the turn. 

FIGS. 9 and 1t) illustrate a preformed right angle cross 
over insert 90 for use with the tracking belt in the con 
struction of a templet pattern. The insert 90 comprises 
a plaque on which are mounted two straight cog track 
sections ‘92 and 94 intersecting with one another at right 
angles. The cog track section 92 has formed therein two 
cutouts 96, 98 to receive the ?anges of the tracking gear 
40 when traveling on the intersecting track 94. The cog 
track 94 is similarly formed with two cutouts 100', 102 to 
receive the ?anges of the tracking gear 40 when traveling 
on the intersecting track 92. At the middle of the inter 
section there is provided a single cog 104 having the op 
posite sides thereof shaped to form a continuation of the 
cog track across the intersection in each of the two inter 
secting directions of travel. The crossover insert 90‘ is 
also provided at each corner with a raised guard portion 
204 shaped to provide the outside wall of a groove in 
which the near ?ange of the tracking gear rides, thus fur 
ther insuring that the tracking gear will maintain its posi 
tion in engagement with the tracking belt. 

FIGS. 11 and 12 illustrate a crossover insert 106 in 
which the two portions of the track cross one another at 
an acute angle. As in the case of the right angle cross 
over above described in connection with FIGS. 9 and 10 
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intersecting portions 108, 110 of cog track are provided 
which are respectively cross grooved to receive the ?anges 
of the tracking gear and with a centrally located cog 112 
having the opposite faces thereof shaped to form continu 
ations of the intersecting cog tracks. At each corner of 
the insert 106 there is provided a raised guard portion 114 
which is shaped to provide the outside walls of grooves 
in which the ?anges of the tracking gear are accurately 
guided across the insert. 
The invention having been described What is claimed is: 
1. A pattern controlled driving mechanism for impart 

ing relative feed movements in a horizontal plane to the 
sewing mechanism and to the quilt panel supporting table 
assembly of a quilting machine including a templet and 
a power driven tracking head engaged therewith, which 
comprises a templet mounted in a ?xed relation to one of 
said sewing mechanism and said quilt panel supporting 
table assembly, said templet having mounted thereon ‘a 
cog tracking belt laid out in accordance with the desired 
pattern, a tracking assembly comprising a tracking head 
supported to turn on a vertical axis ?xed with relation to 
the other of said sewing mechanism and quilt panel sup 
porting table assembly, a power input drive member sup 
ported for rotation on said vertical axis to supply power 
to said tracking head, and a tracking gear mounted on 
said tracking head to turn on a horizontal axis, having 
teeth for engagement with said cogs, and at each side there 
of ?anges to guide the tracking gear on said tracking belt 
in directions conforming to the tracking directions of said 
tracking belt, and connections carried by the tracking 
head between said input drive member and the tracking 
gear for transmitting a rotational driving torque to said 
tracking gear and an incidental rotational torque to said 
tracking head, said tracking gear being offset along said 
horizontal axis from said vertical rotational axis in a 
direction which will oppose the rotational bias of the 
back thrust of said tracking gear upon the tracking head 
to the bias of said incidental rotational torque, said 0& 
set being chosen so that the product of said offset and 
said back thrust substantially equals said incidental ro 
tational torque to permit the free turning of said track 
ing gear in directions conforming to the tracking direc 
tion of said tracking belt. 

2. A pattern controlled driving mechanism for impart 
ing relative feed movements to the sewing mechanism and 
to the quilt panel supporting table assembly of a quilting 
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machine having a table ‘assembly comprising a base, ‘a 
frame, and a quilt supporting table mounted one on the 
other for movement in diverse directions, and a sewing 
mechanism supported in ?xed relation to the base for sew 
ing a quilt mounted on said table, the combination of a 
templet including a tracking belt ?xed with relation to 
the table for movement therewith, a tracking assembly 
mounted on the base comprising a drive member rotat 
able on a vertical axis, and 'a tracking head arranged to 
turn about said vertical axis, a tracking gear having di 
rection controlling edge ?anges mounted to turn on a hori 
zontal axis on said tracking head and having a driving 
engagement with said tracking belt in directions controlled 
by the tracking direction taken by said tracking belt, said 
tracking gear being offset along said horizontal axis from 
said vertical rotational axis in a direction which will op 
pose the rotational bias of the back thrust of said track 
ing gear upon the tracking head to the bias of said incit 
dental rotational torque, said o?’set being chosen so that 
the product of said ‘offset and said back thrust substan 
tially equals said incidental rotational torque to permit 
the free turning of said tracking gear in directions con 
forming with the tracking direction of said tracking belt. 

3. For use in a pattern controlled drive mechanism 
according to claim 2, the combination of a templet hav 
ing a cog track laid out in accordance with a pattern, a 
preformed insert for effecting a tight turn of said cog track 
which comprises a plaque, a cog track segment arcuately 
disposed on said plaque, said cog track segment having 
formed thereon an arcuately disposed series of cogs equally 
spaced ‘from one another to mesh with said tracking gear, 
successive cogs of said series being located in an arcuately 
disposed ascending series from a low to a high level fol 
lowed by a descending series to the original level at the 
opposite end of said arc, and the inner iace of said arcuate 
cog track being bevelled outwardly to provide clearance 
for said ?anged driving tracking gear on said turn. 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
2,410,240 Schlicksupp __________ .._ Oct. 29, 1946 
2,501,239 Schwartz _____________ _.. Mar. 21, 1950 
2,871,723 Shephard _____________ __ Feb. 3, 1959 
2,969,692 Pifarrwaller ___________ __ Jan. 21, 1961 
3,046,921 Schwarzberger ________ __ July 31, 19612 


	Page 1 - Drawings
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Bibliography/Abstract/Description
	Page 5 - Description
	Page 6 - Description/Claims

