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1

The invention relates to a carpet tufting ma-
chine of the type in which the tufting tools of
individual machines are displaceable about a ver-
tical axis in a carrier head which can be lifted
and lowered and which can be displaced in any
desired direction in a horizontal plane. i

In known forms of carpet tufting machines this
has usually been achieved by mounting the car-
rier head on one end of a two-armed lever swing-
ing about a horizontal axis, the driving motor
being disposed as a counter-weight on the oppo-
site end of the said lever. The pivotal mounting
of this two-armed lever is so connected by means
of a toggle linkage with the vertical supporting
column of the machine that a jib can be ar-
ranged to be revoluble about this supporting col-
umn on the end of which a short arm carrying
the toggle linkage can be mounted in a horizontal
plane.

The guiding of the tufting device, where carpets
of multi-colour pattern are to be made, must be
extremely precise and involves considerable work
in order to produce satisfactory results in rea-
sonable intervals of time.

The object of the present invention is to pro-
duce the same pattern efficiently on a number
of carpets simultaneously with the minimum
number of operatives, and to avoid the necessity
for auxiliary personnel not trained in carpet tuft-
ing.

This is achieved by the present invenfion in
that tufting devices of a carpet tufting machine
having one or more displaceable tufting devices,
are movable in synchronism with other carpet
tufting machines by connection means, so that
the manual operation of one tufting device by the
tufting operative simultaneously controls one or
more tufting devices of other carpet tufting ma-
chines. Mechanical, hydraulie, pneumatic or
also electrical transmission means may be used
for the positive control of the other tufting car-
rier heads.

The angular movement and the up and down
movement of the tufting devices may be trans-
ferred by mechanical transfer means such, for
instance, as shafts, to adjacent tufting devices,
and such transmission means, for instance by
means of lazy tong arrangements, may control
the common longitudinal and lateral displace-
ment of the tufting heads in a horizontal plane.

In another form of construction of the inven-
tion, all angular movements of ‘a tufting device
are transmitted to one or more-other tufting
heads by eléctro-magnetic control means. This
has the advantage that the tufting operative is
relieved of  the heavy work of controlling the
other machines, which is necessary in:order to
obtain the desired sensitivity in the tufting:

Preferably the individual driving motors with
the tufting devices coupled with one another, are
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adjustable on the guiding tufting head, and also
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are adjustable on the other tufting heads to be
put in or out of operation, so that, for instance,
should a thread break, all the tufting heads have
their operation simultaneously stopped until the
thread is renewed, and all the tufting heads cou-
pled together can then simultaneously operate
further at the same place of the pattern. The
renewal of a thread can take place by known
means, for instance it can be facilitated by the
use of compressed air.

In the application by tufting of flowers, orna-
ments or the like on to fabries, it is known to con-
trol a number of tufting devices simultaneously
from a pattern. Such devices are not suitable for
application to carpet tufting machines.

The invention has the advantage that only the
tufting head acting as a control need be operated
by a skilled carpet tufting operative, a watch
over the running of the thread by auxiliary help
alone being necessary by the coupling of the other
tufting heads thereto.

Further features and advantages of the inven-
tion are set forth in the following description
with reference to the forms of construction shown
in the drawings.

Fig. 1 is a perspective diagrammatie view of
two carpet tufting machines, the controls of
which are coupled by mechanical means,

Fig. 2 is a side view of one of the two carpet
tufting machines shown in Fig. 1 on an enlarged
scale, the casing of the control element being
partly in vertical section,

Pig. 3 is a vertical sectional view of the control
arrangement for the same machine taken on a
plane displaced by 90°,

Fig. 4 shows another form of construction of
a carpet tufting machine in side view with the
cover plate of a housing for an electric trans-
mission apparatus removed,

Fig. 5 is a wiring diagram of Fig. 4 with the
bivoted lever in horizontal section,

Fig. 6 shows two carpet tufting machines cou-
pled together, the control machine being of the
type of Figs. 4 and 5.

In the form of construction shown in Pigs. 1
to 3 of the drawings, the tufting carrier head
i is carried at one end of a jib 3 which. can
swing in a vertical plane about the pivotal
support 2, which jib carries at its opposite end
the driving motor # mounted on a fiange on
it and acting as a counter-weight. The cheeks
5 forming a fork carrying the pivot spindle 2 are
connected with the vertical shaft 7 by means of a
plate § which is revoluble within an intermediate
casing 8, which in turn is revoluble within the
cylindrical housing 9 disposed on the end of the
jib arm 18. The needle and the shears forming
the tufting tools 60 are revolubly mounted in
known manner about a vertical axis in the tuft-
ing carrier-head | and’ are.controlled by a handle
. The tufting carrier head | ¢an be raised and
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jowered as it pivots about the pivotal spindle
2, and further, can be adjusted in any desired
direction in a horizontal plane in that the jib arm
10, rotatable about thie head of the supporting
column {2, and the carrier fork 5 revoluble about
the shaft 1, together form a toggle linkage.
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The angular movement of the tufting tools 60 .

about their common vertical axis is transmitted
by sprocket wheels 13,
and 16, from the ends of the ball jointed tele-
scopically mounted shaft {7 and bevel wheels 18
and 19 via bevel wheels 20 and 21, 21 to the
shafts 23 guided in the tubes 22.
extend to adjacently disposed tufting machines,
and there operate -a precisely similar rotary
movement of the tufting tools about their verti-
cal pivotal axes by means of similar transmission
elements. However, it will be noticed that owing
to the bevel wheels 21 and 21’ meshing with the
bevel wheel 280 on opposite sides, each shaft
portion 23 between two adjacent housings 9 re-
verses the direction of rotation of the wheel 19
of the one housing with respect to that of the
wheel (9 of the other housing. Suitable means
may be applied in order to cause rotary movement
of the tools of all the machines in the same
direction. This can be readily attained by alter-
nately arranging in the series of the cooperating
machines, a wheel 1§ in the position shown in
solid lines and a wheel 16’ shown in dot and
dash lines in Fig. 2.

Up and down movements of the tufting head
carrier |, which is permanently connected with
a pendulum of the supporting jib 3 pivoted about
the joint 2, is transmitted through the connecting
rods 28. These rods 24 lie within the hollow
shafts T and have two forked ends, of which
one is connected by the pivotal spindle 25 with
the supporting jib 3, and the other end is con-
nected with a guide 28 keyed to the shaft 27
and moving in the slot 26. The shaft 27 trans-
mits the up and down movement to the adjacent
carpet tufting machines.

The shaft 271 and the tube 22 encasing the
shaft 23 serve simultaneously to transmit the
movements given to the tufting carrier head in
various directions in the horizontal plane. This
is effected by the shaft 27 which transmits all
movements to all the pivotal arms 10 about their
supporting columns (2, while the rotary move-
ment of the jibs about the vertical shaft 7 is
transmitted by tube 22. For this purpose a bevel
wheel 23 is mounted on the one end of each
of the tubes 22, which mesh with bevel wheels
38 mounted on the hollow shafts 7. The other
end of each tube 22 is provided with a reversing
gear which comprises a pair of bevel wheels 61,
62 in mesh with a freely rotating third wheel 63
on opposite sides thereof, and the wheel 29’
integral with the wheel 62 and in mesh with
the wheel 36. Thus, all the shafts T will turn
in the same direction and at the same rafte.

The shafts 7 and 23, as also the tubes 22, and
the intermediate casing 8, are mounted to be
freely revoluble on ball bearings, so that the
minimum of power is necessary to operate the
control from the handle t{ of one of the tufting
arrangements. . ;

It is also possible to transmit the forces neces-
sary for the operation of a number of carpet tuft-
ing machines coupled together and operating
from a common control, by electro-mechanical
means. An arrangement of this type is shown
in ‘Figs. 4 to. 6 wherein the machine with the
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common control is denoted by A, and one of the
machines coupled with it is denoted by B. In
this case the rotary movement of the control
handle of machine A in one or other directions
of rotation closes contacts 31 or 32, as the
case may be. These contacts are mounted

“in a casing 33 of insulating material which is

displaceable on the shaft of the said control
handle 12 and is positioned in this by abutting
springs 34 and 35. By moving the lever 33 in one

direction or the other, contact 31 or 32, as the

case may be, is closed.

. Each of the machines comprises a main shaft
40 mounted on the jib 3, which drives the tufting
tools and is driven by an electric motor, viz
motor 4 in machine A and motor 4’ in machine
B. In machine A, a tubular shaft 41 also driven
by motor 4 rotates about the main driving shaft
40 at g higher speed than the latter, for which
purpose a transmission is provided diagrammati-
cally indicated at 4a in Fig. 6. It will be no-
ticed that the electric motor 4 is shown larger
than motor 4’ in view of the fact that motor
4 has to furnish the power for the operation of
the control devices in addition to the power for
operating the tufting tools. Disc magnets 36 and
37 are mounted on this high speed hollow shaft
41. Pinions 42, 43 freely revoluble on ball bear-
ings on the shaft 41 are disposed between said
disc magnets. Between these pinions a further
disc magnet 44 is disposed which is revolubly
mounted with respect to the casing 45 and is also
carried on the hollow shaft 41 by means of a ball
bearing. Pairs of disc armatures 46, 47 and 48,
49 are displaceably mounted by means of lateral
bolts 3% on the pinions 42, 43, and abut against
the side surfaces of the pinions 42, 43 against the
action of spring discs §0.

By turning the lever 33 in one direction, the
contact 32 is closed, which allows current to flow
through the coil of the disc 36 and the armature
disc 46, 47 is thereby drawn up laterally against
the pinion 42. Consequently the pinion is driven
in the same direction of rotation as the disc mag-
net 36 and drives through an intermediate wheel,
not shown in the plane of section of Fig. 4, a
pinion 53 which transmits the drive through worm
54 and worm wheel 55 to the shaft 58 of the bevel
wheel 5. The latter transmits the rotary move-
ment to the tufting tools as shown in PFigs. 1
to 3 of the various carpet tufting machines cou-
pled to the control machine.

The control lever 33 can thereby be operated
with extreme precision, as only a minimum of
force is necessary for its operation as is required
by the pressure of the spring 35 to close contact
32, When the tufting device is turned in the
opposite direction, the contact 31 is closed and
the coil of the disc 37 is then energised to draw
up the disc armature 48, 4% of the toothed wheel
43, and thereby a pinion 57 which engages with
the pinion 43 directly without any intermedi-
ate wheel, so that the spindle 54 and the shaft
56 in this case are rotated in opposite direc-
tions.

At the end of the turning movement of the
handle 33, contact is broken at the contacts 31
or 32, as the case may be, so that current no
longer flows through the disc magnets 36 and
37. 1In this case the intermediate disc magnet
44 is energised and draws up the two adjacent
disc armatures and then acts as g brake on the
pinions 42 or 43, as the case may be, until one
or other of the disc-coils 36 or 37 is energised
again. - Brush contacts in the casing 52 carry
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the curteént from the rotary handle 33 to the disc
magnets in the casing 45 by cables 51.

The electrical wiring arrangement is shown in
Fig. 5. As shown in this diagram, when at rest
the current flows through the central disc coil
44 acting as a brake. Immediately the contacts
32 or 31 are closed, the switch relays 58 and 59
are operated and interrupt the current flowing
through the winding 44 at the contact breaker
38. When contact is broken at 32 or 3, as the
case may be, no current passes to the relays 58
or 59 respectively, and the contacts are brought
back into the position of rest, for instance by
means of return springs.

The up and down movement and the oscil-
lating movement of the various tufting machines
under control may be effected by the same means
as in the example of Figs. 4 to 6, using the con-
struction of Figs. 1 to 3. It is, however, also pos-
sible to effect these movements electro-magneti-
cally or to transmit these movements by electro-
mechanical devices, for instance by means similar
to those of Figs. 4 and 5.

What I claim is:

1. A carpet tufting machine assembly compris-
ing in combination a plurality of carpet tufting
tool carrier heads in spaced relationship to op-
erate on a number of separate carpets and in-
cluding tools turnable in said heads about verti-
.cal axes, a plurality of vertical pivotal supports
-as many as there are tool carrier heads, a two-
‘part jib for each of said supports and mounted
‘with a first part thereon, said jib including a
‘pivot pin having a horizontal axis and being
hinged to said first jib part so as to be turnable
‘with respect thereto about a vertical axis, said
‘pivot pin carrying said second jib part turnable
-about said horizontal axis one of said tool car-
rier heads being mounted on said second jib part
:so as to be movable up and down relatively to
:said first jib part, a linkage between all said jibs
ito maintain parallelism thereof, first transmis-
:sion means between the tools of all said carrier
heads whereby a turn of the tools in the one head
causes similar turns of the fools in the other
heads, and second transmission means between
said carrier heads whereby any up or down move-
ment of one carrier head effects a similar move-
ment of the other heads.

2. A carpet tufting machine assembly com-
prising in combination a plurality of carpet
tufting tool carrier heads in spaced relationship
to operate on a number of separate carpets and
including tools turnable in said heads about
vertical axes, a plurality of prime movers asso-
ciated with said carrier heads, respectively, and
being in driving connection with the tools there-
in, a plurality of wertical pivotal supports as
many as there are tool carrier heads, a two-part
jib for each of said supports and mounted with
a first part thereon, said jib including a pivot
pin having a horizontal axis and being hinged
to said first jib part so as to be turnable with
respect thereto aboub o vertical axis, said pivot
pin carrying said second jib part, turnable about
said horizontal axis, each of said second jib parts
carrying one of said tool carrier heads and its
associated prime mover so that said carrier heads
are movable relatively to their associated first
jib parts, a linkage between all said jibs to main~
tain parallelism thereof, first transmission
means between the tools of all said carrier heads
whereby a turn of the tools in the one head
causes similar turns of the tools in the other
heads, and second fransmission means between
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6
said carrier héads whereby any up or down
movement of one earrier head effects a similar
movement of the other heads.

3. An assembly as claimed in claim 2, each of
said second jib parts being mounted on its asso-
ciated pivot pin intermediate its ends; and said
carrier head and said prime mover thereon bhe-
ing located at the opposite ends of said second
jib part.

4. An assembly of a plurality of carpet tufting
machines in spaced relationship to operate on a
number of separate carpets, each of said
mmachines including 4 tool carrier head, tufting
tools rotatably mounted about a vertical axis in
said carrier head, a vertical support, a jib piv-
otally mounted on said support to swing in a
horizontal plane, a horizontal pivot hinged fo
the outer end of said jib about a vertical axis,
a member mounted on said pivot so as to be
turnable about the horizontal pivot axis, said
carrier head being mounted on said member at
a point at a distance from said pivot so as to be
swingable up and down, and a vertical shaft
having one end pivotally connected to said mem-
ber at another point at a distance from said
horizontal pivot so as to be movable up and
down as said member swings about said pivot
axis, parallel links connecting the outer ends of
the jibs of all said machines, means intercon-
necting the other ends of all said vertical shafts
so that the up and down movement of any one
of said carrier heads is repeated on all other car-
rier heads, and articulated connections between
the tools of all said carrier heads so that the
rotary movement of the tools in one of said car-
rier heads is simultaneously transmitted to the
tools of all other carrier heads.

5. An assembly of a plurality of tufting
machines in spaced relationship to operate on a
numper of separate carpets, each machine in-
cluding a tool carrier head, an electric motor in
driving connection with the tools of said head,
a first jib part on the opposite ends of which
said head and said. motor are respectively
mounted, a housing having a vertical axis and
from which said first jib part is suspended inter-~
mediate its ends so as to be turnable about a
horizontal axis and about the axis of said hous-
ing, a second jib part one end of which carries
said housing, a stationary vertical pivot for the
other end of said second jib part and three mov-
able members in said housing and operatively
connected to said first jib part, said members
being responsive the first one to a rotary move-
ment of said tools relatively to said tool head,
the second one to & movement of said first jib
part about said housing axis, and the third one
to a movement of said first jib part about said
horizontal axis, and connections of said first, of
said second and of said third members, respec-
tively, of all said machines so as to cause like
movements of all the embroidery tools.

PAUL DURRSCHMIDT.
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