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" This invention relates to machines for. forming tufted
articles; that is, articles such as rugs, carpets.and the like

defined’ by a backing having face pile thereon. *:Such ma- -

‘chines ‘are commonly ‘called"ftufting ‘machines” and aré
operable to form on the backing a‘face pile composed of
cut prle tufts and/or uncut pile loops ‘which' may ‘be ‘ar-
ranged in-some sunitable pattérn to produce a decorative
-effect.
"previously. formed backmgs, and in this sense are dis-
tinguishable from weaving machines or looms wherein
pile is provided in a fabric backing simultaneously with
the weaving operation forming the backing.

15

As is understood,: tufting machines operate on .

25

Conventional tufting machines usnally include a gang i

of thread or yarn carrying needles, a 'gang of thread en-
-gageable members, such as loopers and/or cutters, below
the needles ‘and operatrvely ;associated therewith, and a
bed ‘plate and needle -plate- disposed ‘intermediate the
-needles. and loopers or -cutters. ‘The needles usually are
reciprocatéd in a vertical stroke to-pass yarn through a
batking moving through the machine and supported by
the 'bed plate and needle plate. The loopers and/or
cutters engage the yarn -after it ‘has passed through the

‘backing and form the appropriate cut pile tufts or uncut -

-pile loops.  ‘Fhus each of the needles
looper and/or cutter can form g ling of strtchmg m the
backing to provide the face pile.

In:some conventional tufting machines, when it is de-
;sived to change the depth of the pile being produced the
vertical posrtron of the needle plate has to be adJusted
as by removing it from the bed plate.and shlmmmg itup
‘or down to the right position, At the same ‘time, how-
ever, it is necessary for the stroke of the needl_ to be

creased prle depth Heretofore, : such change in. the
stroke of the needles would alter the stroke at both,ends

-go down to- a lower pos1t10n than b
posrtron than before ~This; obvrously changed the rela-
tronshrp of the needles to the. loopers and/ or cutters when

necessrtatmg some. further ad] tment usua ;y effected
by approprrately changmg the vertrcal "posi on-:of
needles in the needle carrier, in. order that the b

rof the needle stroke would be: ma tamed in proper rela-r"'

tion to the loopers and/ or cutters .
Understandably, this’ procedure makes the operatmn
“of ‘adjustment of .the machines for changes in pile: depth

arduous, time consiming ‘and. demandmg Our mVen--i
ive the bro-

tion, accordmgly, has. for a principal obf
vrsron in, tuftmg machlnes of novel'struct es,, arrange-

produced SR o
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adjusting the stroke of the needles whereby only the top
of the stroke is changed while the bottom of the stroke
is" always in the same position thereby leaving undis-
tarbed the relation between the needles at the bottom of
their stroke and the loopers and/or cutters.

Anothier disadyantage of conventional tufting machmes :
is the danger of having Inbricant. leak from the driving
means for the needles onto the backing and yarn. As'is
customary, the driving means for the needles is positioned
above the needlés and backing and unless eéxtreme care
-is taken lubficant may leak down the driving needle bars
connected to. the needles and onto the backmg This
invention, thus, has for a further ob]ect the provision of
a novel ‘structural arrangement, in the driving means
for reciprocatinig the needles, particularly adapted to
eliminaté the danger of lubricant leaking onto the back-
1ng. :
- Further objects and advantages of the invention will
be in part obvious and in part pointed out hereinafter,

The novel features of the invention may be best made
¢clear from the followmg description and accompanymg
drawr 185 :

’ Floure is a perspective view of an exemplary con-
structron of tuftlng machine to whrch the present 1nven-

) tion is apphcable,

Frgure 2 is an enlarged, fragmentary and partrally
cut away. vigw- of the right hand end of the machme of
Egure 1, and wrth certain structure ormtted for con-
venience of 1llustratron §

Frgure 3 is Can’ enlarged fragmentary view of a portron
of ‘the rrght hand énd .of the machine of Frgure 1, also
with some’ parts omitted for convenience of 1llustratron,

Frgnre 4is an enlarged and fragmentary perspectrve,
view of certam parts at the rrght hand end of the machrne
of Figiire’ 17

“Figiire 5'is a sectronal vrew taken generally along hne

5—50f Flgure 13

F1gu_e 6-is an enlarged vertical sectional view taken

’ generally along lme 6-—6 of Figure 2;

- Figure 7 is an enlarged vertical sectronal vrew taken
genérally along line 7-—7 of Figure 2;

Flgure 8 is a‘fragmentary and ‘enlarged perspectrve
v1ew of a part of an illustrative construction for the dr;v-
mg connection for the needles of the machines; and

Fxgnre 9isa fragmentary and enlarged perspectrve
view of the Tear Of the needle stripper. showing an eX-

emplary manner of attachmg 1t to the needle.bar hous--
- ing.

Referrrng now to the drawrngs an exemplary type ofb
tuftmg machlne is shown in Figure 1 'and 1dent1ﬁed

Aby numeraI 20. As is understood and ‘as will be again
;referred to dn. more detarl herernafter these machrnes

_nnpart the desrred stitching stroke thereto,

) ally ,alrgned wrth the ‘needles and drsposed there-
below. * Further,. a needle plate and needle stripper are
wsually provrded intermédiate the “needles and loopers,

and form a passageway therebetween through. which the

workprece is féd.":The -needles conventionally are car-

ried by a needle carrier, extending transversely of the

drrectron of feed fof the workpiece, and a drrvmg bar
or bars is. or -are -connected to the needle | carrier . to
While ‘our
invention ispaiticularly applicable to this type of tuft-
ing machme it should be evident from the following de-
scription of ‘the 1llustrat1ve embodiments. thereof . that
the invention. is also - -applicable “to ‘other types of tuft-
ing machmes for example tufting machines wherern a
smgle needle and a smgle looper and/or cutter :lé“}ha'

ion s prunarrly
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concerned with the provision of improved structures for
simplifying and facilitating adjustment of the machine
to obtain the desired depth of face pile in the finished
article, and also to eliminate lubricant leakage on the
workpiece.

In achieving these purposes, it is contemplated by this
invention that the needle plate and needle stripper be

constructed as a unitary structure and further, that

novel means be provided for permitting convenient man-
ual adjustment of the vertical position thereof. It is
also contemplated that a novel device be included in
the driving means for the needles so that the reciprocating
stroke of the needles may be adjusted, as desired, yet
without varying one of the two. limit positions in the
stroke; that is, the needle stroke is adjustable, but all
the adjustment occurs at one end of the stroke while
the position of the other end of the stroke remains
constant. Thus, the invention comprehends these two
novel aspects both in combination and individually. And,
additionally, it is contemplated that the needle driving
means include novel structure for preventing leaks of
lubricant, )
General organization

Referring again to the exemplary tufting machine 20
illustrated in the drawings, the gang of needles 22 is
shown carried by a transverse needle carrier 24 located

below a housing 26 extending between the vertical frame -

or chassis sections 28. The needle carrier 24 preferably
is driven by vertical needle bars 25 attached thereto and
extending into housing 26 through collars 27 carried
by the housing (see Figures 2 and 6). Any suitable
number of needle bars 25 may be used.” As will be
more fully explained hereinbelow, the means for recip-
rocating the needle bars 25 to drive the needles 22 are
arranged in housing 26. The machine includes any suit-
“able source of power, such as the prime mover indicated
by numeral 38 at the bottom of the right hand frame
section 28 (see Figure 2). As the needles 22 move
up and down, they pass the yarn or thread 40 (Figure 6)
carried thereby through the backing 36 (Figure 3).
The yarn will be fed to the needles in any known man-
ner by any appropriate means (not shown). .
Suitable means, designated 30, are provided at the
infeed side of the machne for directing the workpiece
into position below the needles. This means may in-
clude upper and lower transverse feed rollers 32 (see
Figures 3 and 4) journalled in brackets 34 connected
to the frame sections 28, as shown. One or both of

oo 2,077,005

and the invention contemplates that any suitable variety

" thereof may be utilized.
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During operation of this machine, as will be under-
stood, the needles and looper-cutter mechanisms form
spaced longitudinal lines of stitching in the backing 36,
extending therethrough and forming face pile on one
side of the backing. Among other things, the needle
plate 42 and stripper 44 prevent undesirable movements
of the backing 36 as the needles pass therethrough. To
enable the depth of the face pile to be altered, the nee-
dle plate 42 and needle stripper 44 are designed of novel
construction and novel means are provided for vertical
adjustment thereof relative to the looper 48 and cutter
50.

Structure and mounting of needle plate and stripper

The needle plate 42, as best seen in Figures 4 and 6,
preferably extends - between frame sections 28 and is
mounted on the horizontal leg of an angle member 52
by any suitable means, such as the fasteners 54 shown in
Figure 4. ‘A front bed plate 56 is arranged below angle
member 52, also extending between the frame sections
28. The plate 56 may be secured to the sections 28 in
any desired manner. As indicated, the vertical legs of
member 52 and plate 56 are mounted in slidable engage-
ment. That is, the member 52 can be moved vertically
relative to bed plate 56.

The novel means providing for convenient adjustment

.of the position of the needle plate 42 and angle member

52 relative to the bed plate 56, in the illustrative em-
bodiment thereof, includes a rack 58 arranged on the ver-

" tical leg of member 52 with a pinion gear 60 in engage-
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these rollers may be appropriately driven and the work- .
50

piece or backing 36 may pass, for example, under the
lower roller, between the rollers, and over the top roller
into the machine. .

The backing will be fed through the machine at the
proper rate from left to right as viewed in Figure 6, pass-
ing over needle plate 42 under the needle. stripper 44
and over rear bed plate 45 to an appropriate take-off
device (not shown). The inner or rearward end of
the needle plate 42, as shown, includes a comb-type struc-
ture 46 (see Figure 4) through which the various needles
pass after they have pierced the backing, as is under-
stood.

Any suitable thread engaging members> will be posi-’

tioned underneath the needle plate 42 to coact with the
needles for the purpose of forming the desired cut pile
tufts or uncut pile loops or both in a ‘manner well un-
derstood in the art. As indicated in Figure 6, both a
looper 48 and a cutter 58 are associated with each needle
22.
be used.  If uncut pile loops are desired, only the loop-
ers 48 will be used. - And if decorative and varied pat-
terns composed of both cut pile tufts and uncut pile loops
are. desired, both the locpers and cutters associated with
cach needle will be arranged for individual and independ-
ent operation in a predetermined sequence. The struc-

6
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If cut pile tufts are. desired, the cutter 50 will =

L4

ment therewith, as shown in Figures 3, 4 and 6. Further,
a shaft 62 for rotating the pinion gear extends therefrom,
through bracket 34 to a worm wheel 64 (Figures 3, 5).
This worm wheel may be disposed in a housing 66 suit-
ably mounted on the adjacent frame section 28, and in
which shaft 62 is journalled. A driving worm 68 is
mounted in the upper part of housing 66 in engagement
with the worm wheel 64, as shown in Figure 5, and the
horizontal worm shaft 70 is journalled in the housing 66
and extends therethrough for connection to a manually
operable means 72 shown in the form of a wheel or dial
having handle 74 thereon. :

As will be evident, rotation of the wheel 72 by handle
74 will be effective to cause appropriate vertical move-
ment of the member 52 and needle plate 42 through the
medium of the worm wheel 64, shaft 62, pinion 60 and
rack 58. :

The bottom of the front bed plate 56 may be pro-
vided with an outwardly extending shoulder 76 to limit

. downward movement of member 52 (see Figure 6).

5
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And, if desired, suitable means may be provided to de-
tachably fasten the member 52 to bed plate 56. Such
means, for example, may include a bolt 78 extending
through a vertical slot 80 in bed plate 56 and into mem-
ber 52. Thus, after the needle plate 42 has been adjusted
to the proper height relative to the stationary looper 48
and cutter 50, the bolt 78 may be tightened so-that the
weight or pressure on the worm 68 and gears 69, 64 will
be relieved. Any appropriate number of bolts 78 and
slots 80 may be used, and the slots 80 may be formed in
member 52 with the bolts 78 reversed and being tightened
in bed plate 56, if desired.

The needle stripper 44 preferably is of angular cross
section, as shown in Figure 6, and is substantially coex-
tensive with needle plate 42. Means are provided for
connecting the stripper 44 to the plate 42 to make them,
in effect, a unitary structure. In the illustrative embodi-
ment, this means includes brackets 82 connected to the
needle plate 42 at each end thereof, and extending rear-
wardly in the machine for connection to a transverse bar
84 located above the stripper 44 (see Figures 3, 4, 6 and
9)." Vertical connecting pieces .84 suspend the stripper 44

ture and operation of loopers and cutters are well Known L] from the bar 84, as besi shown in Figure 9. Brackets 82
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may. be.connected to. plate 42 and bar 84 by any con-
vement means, as by fasteners 88,- while the’ bar. 84 as
best seen in Flgures 6 and 9, may be- detachably con-
nected to a lip 89 depending from the rear of the needle
bar collars 27 by a bolt 90 and slot 92. connection-where-
by the position of bar 84 relative to the collars 27 can be
varied. Similarly, a bolt 94 and slot 96 arrangement
may be used for connecting the vertical pieces 86 to the
bar 84.

- It wrll be apprec1ated that by reason of this arrange-
ment, vertical adjustment of the positioning of needle
plate 42 will be automatically accompamed by a corre-
spondmg movement of stripper 44. - Bolts 78 and 90 will,
of course, be loosened for each adjustment of the needle
plate and  stripper, and tlghtened thereafter, After the
needle plate has been ad]usted to a new height, the stroke
of the needles 22 requires similar adjustment.

Needle bar drive and mounting means

The illustrative embodrment of the adjustable needle
bar drlve and mountmg means is - best seen in Figures 2,
6,7 and 8. As there shown, each of the collars 27 is
mounted in the lower end-of the hotsing 26 and: may be
secured’ thereto as by bolts 98. A vertical sleeve 100 is
statlonarlly ‘moufited in-the collar 27 (see Figure 6) and
extends upwardly within housmg 26.. Each needle bar 25
is slldably mounted within its respective sleeve 100, with
stationary. bushing means 102 being carried by the sleeves
for engagement with the bars 25,.as shown These bush-
ing means 102 preferably are of the self-lubrrcatmg vari-
ety, and hence do not require hqu1d lubrication. .

Carr1ed by the upper end of each of the needle bars 25
is-a tubular shield "104. depending therefrom -and sur-
roundmg the upper end of the sleeve 100, as shown The
lower ends of the needle bars are suitably dnvmgly con-
nected to the needle carrier 24, and as the needle bars
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are reciprocated, the shield 104 will always.be in a posi- -

tron covering the open upper end of the sleeve 100, there-
by protectmg against any flow .of lubricant into the sleeve
100 and down the sleeve onto the. backmg 36. -. Such
lubrlcant might ¢come from the various lubricated moving
parts in the housing 26 to be described more: fully here-
inbelow.
A:main shaft 106 is rotatably mounted in the housmg
26 above: the ‘needle ‘bars.25, as, by pillow black bearings’
‘108 carried: by.cross, pieces. 110 joined to housing 26, as
shown in- Fxgures 2.and 6. Any suitable. number ‘and
spacing of - these: bearlngs 108. .and.cross pleces 110 may

4

6

7. Any appropriate means for rotatmg shaft 126 may
be provided. For example, as shown in Flgure 2, oné ,
end of the shaft 126 may extend through the side wal of
the right hand frame section 28 and through a bearmg
support 128 for attachment to a pulley or sheave 130
drivingly connected by the belt 129 to the pulley 132
on shaft 134 of motor 38. A guard member 133 may be
provrded for this pulley and belt arrangement, as 1nd10ated
in Figure 1.  Although not shown, it will be understood
that ‘the other end of shaft 126 wﬂl be supported for ex-
ample, by being journalled in the opposite or Ieft hand
frame section 28.  Additionally, intermediate bearmg Stp-
ports (not shown) for shaft 126 may be provided within
housing 26, as desired.

Ad]acent one or both ends, preferably both ends of
the shaft 106, a circular cam 134 is eccentrically affixed
to shaft 126 (see Figure 7) to be rotated thereby And
above this cam 134, a drive lever 136 'is attached t0
shaft 106. The end of this lever that engages the shaft
may be split with a set screw 154 or the like etfectmg the
dnvmg connection with the shaft, as indicated. The lever
136 is operatlvely connected to the cam'134 by a connect-_
mg rod 138." The lower end of the connecting rod 138
is journalled to the cam 134, as by the split sections 140
engaged around the cam and secured thereto by bolts 142
in the manner shown in Figures 2 and 7. A bearmg
sleeve 144 may be interposed between the cam 134 and
split sections 140, as shown.

As shaft 126 rotates, the ‘action of the eccentncally
mounted cam 134 will cause the rod 138 to be moved
up and down as the cam rotates between-bottom' dead
center position (shown in Figure 7) and top- dead center
position, 180° therefrom. ' This up-and down movement
of ‘the rod ‘138 will produce an oscillation of lever 136
which in turn will effect periodic rotation of shaft 106'in
opposite directions to reciprocate the needles 22, as dis-
cussed - heretofore. - The action ‘of the loopers 48 and
cutters 50, as understood, will be eoordinated with the
reciprocation of the needles. ~ This may be accomplished
by appropriate operative connection of the loopers and

‘cutters to the respective shafts 146, 148 mounted in the

machine below shaft 126 as shown in Figure 2, and which
in turn may be connected to shaft 126 to be driven there- -

- by by any convenient power transmitting means, such as

45

that indicated schematically at 150,
As previously indicated, adjustment of the vertical
position of neédle plate 42 to alter the depth of the face

pile ‘obtained on the backing will-require correspondmg

be -utilized. Thrs shaft 106 .is . connected to the bars.25 -

to impart rectllmear, rec1procat1ng motion thereto, -as by

@ drive lever 112 and connecting link. 114 for each needle
bar 25, - The lever 112 extends.radially. ‘outwardly. from
‘shaft 106 d1rectly above .the. respective - needle bar -25,

: hemg drrvmgly connected :to shaft 106, as by the adjust- - ‘

. ing ‘set screw- 116+ t1ghtly clampmg the .split-end .of ' the
< lever around the shaft in the: manner 1nd1cated . At the
fee; ‘bifurcated  end - -0f lever 112 a; wrlst pin 118 is

85

mounted, extendmg'through the- -UpPer-¢ end of link-114, ag. -

shown:in.Figure §

Set screws ‘120 may. be used to hold .

~'mg through the' upper ‘part, of, the needle*‘bar 25 and
throuf!h the lower part of the lir

adjustment of the stroke of needles 22, to assure that the

" needles will have the proper clearance above the backing

in-their upward stroke. 'If in their-adjusted stroke the
ncedles go down to a different- bottom position,. the re-
quired relationship between the needles and-the loopers
48 and cutters 50 will be changed, thus necessitating sorme
forther ‘adjustment to reestablish this required  relation-
,shrp ‘In our invéntion, novel means are provided for
engagmg the. upper end of connecting rod 138 to lever

136 whereby the stroke of the needles ‘can be changed
- without changing the bottom position of the stroke.
‘is ‘accomplished - by provrdmg for ‘a detachable engage-

This

ment of the rod 138 to lever 136 whereby the point 6f
engagement therebetween may be varied along a c1rcularly
arcuate path having a radius of curvature drawn from ‘the

i geometnc center of circular cam- 134 when the cam is

at” bottom ‘dead center (its Figure 7 position). Stated

. somewhat differently, the rod’ 138 is detachably engage-
“able to-the lever 136 along a-circularly arcuate path whose

‘center of curvature ‘coincides with the center of curvatiire

“of citcular cam 134 when the cain is at bottom dead center

and-the needles 22 therefore at the bottom or lower end

Yo of their ‘stroke.

“In’ the-illustrative embodiment of thlS feature of the
L mventmn the, lever 136 is formed With ‘an’
S 152 therem (see Flgure 7); ,havmg its center of cun

d. .75 com dmgfwrth the geomet c center of cam 134 hep

ate slot _
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the latter is in its bottom dead center position. - The up-
per end of rod 138 is connected to the lever by a bolt or
pin 156 extending through slot 152. The upper end of
tod 138 may be bifurcated, engaging lever 136 on oppo-
site sides, with the bolt 156 extending therethrough and
detachably held in position as by nut 158. Thus, in order
to change the stroke of needles 22, the nut 158 will be
loosened and the position of the upper end of rod 138
will be appropriately varied along the slot 152, toward
or away from shaft 106, and the nut 158 will then be
tightened to hold the rod in this new position. As will
be evident, movement of the upper end of rod 138 toward
or away from shaft 106 will change the amplitude of
oscillation of lever 136 as rod 138 continues to move up
and down through the same amplitude determined by the
size of cam 134, It should further be evident that the
amplitude of lever 136 will be decreased as the upper end
of rod 138 is moved away from shaft 106, and increased
as the upper end of rod 138 is moved closer to the shaft.
This change in amplitude of lever 136 changes the ampli-
tude of rotation of shaft 106 in both directions, which
in turn changes the stroke of the needles 22 as a result
of their connection to the shaft 106 described above.

It will be observed that whether the amplitude of the
needle stroke is increased or decreased, the position of the
bottom of its stroke will remain constant. That is to say,
since the slot 152 is circularly arcuate about the geometric
center of cam 134 when the latter is at bottom dead center,
the position of lever 136 will aliways be the same when
the cam 134 is at bottom dead center irrespective of the
position of the upper end of rod 138 and bolt 156 rela-
tive to the shaft 106. Therefore, whether the bolt 156
is at the outer or inner end of the slot 152, or in any
other position relative thereto, lever 136 will always be
in the position illustrated in Figure 7 when the cam 134
is at bottom dead center, this position corresponding to
the bottom of the stroke of the needles 22 as previously
stated. Hence, any adjustment of rod 138, toward or
away from shaft 106, will-alter the position of the top
of the needle stroke only (i.e. the top of the oscillatory
movement of lever 13§), leaving the bottom of the stroke
unchanged and thereby preserving the required relation
between the loopers 48 and cutters 50 on the one hand,
and the bottom of the needle stroke on the other hand.

Thus, it will be appreciated from the foregoing that
the invention enables the machine to be conveinently ad-
justed to produce tufted articles having face pile of the
desired depth. As already explained, all that is neces-
sary is to.operate the wheel or dial 72 which moves the
needle plate 42 and stripper 44 vertically, and then ap-
propriately adjust the position of the upper end of rod
138 on lever 136 to vary the stroke of the needles 22.
No further adjustment of the vertical position of the
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needles 22 in their carrier 24 will be necessary. It will be .

understood that the yarn feed will be changed for each
adjustment of the machine to obtain a different depth of
face pile. Any suitable means may be used for this
purpose. ) : ' :

The top of the housing 26 may be closed by a cover 164
with means being provided affording access into the hous-
ing 26 for adjustment of the position of connecting
rod 138. )

Although not necessary, the needles 22 may be mounted
in appropriate holes in their carrier 24 for individual
vertical adjustment, as by use of set screws (not shown)

65

60

65

screwed into-the carrier and engaging the needles. And -

the length of rod 138 may be adjustable, if desired, such
as by providing an adjusting: stud 16¢ threadedly ccon-

nected at'its ends to the upper and lower sections of the - .
70,

rod 138, with lock nuts 162 locking the stud in desired
position. . : . : - R

“The present invention will thus be seen to” completely
and effectively accomplish the objects enumerated. here-
inabove. ‘It will be realized, however,.that various
changes and substitutions may be-made to the specific

5

) 8

embodiments disclosed herein for the purpose of illustrat-
ing the principles of this invention, without departing
from these principles. Therefore, this invention includes
all modifications encompassed within the spirit and scope
of the following claims.

We claim: .

1. In a tufting machine having a needle bar, a thread-
carrying needle fixed to said bar, and a thread engageable
member vertically spaced therefrom, means for support-
ing a workpiece and disposed intermediate said meedle
and said member, means for reciprocating said needle
in a stroke extending between a first point adjacent said
member and a second point vertically spaced therefrom,
said needle passing thru said workpiece to form face piles
therein, means for vertically adjusting said supporting
means to vary the depth of face piles formed in the work-
piece and means for adjusting the stroke of said needle
without changing the position of said first point thereof
and without changing the position of said needle relative
to said needle bar, said means for adjusting the stroke
of said needle comprising only one adjustable connec-
tion.

2. In a tufting machine having a needle bar, a needle
fixed to said bar, a thread engageable member spaced in
general vertical alignment therewith, and means for sup-
porting a workpiece intermediate said needle and said
member, the improvement which comprises: means for
reciprocating said needle in a stroke extending between
a first point adjacent said member and a second point
vertically spaced therefrom, and means for adjusting the
stroke of said needle without changing the position of the
first point thereof and without changing the position of
said meedle relative to said ncedle bar, said means for
adjusting the stroke of said needle comprising only one
adjustable connection.

3. In a tufting machine having a needle bar, a gang of
vertical needles fixed to said bar, and a gang of thread
engageable members arranged in generally vertical align-
ment therewith, means for reciprocating said needles in
an adjustable vertical stroke extending between a first
limiting point adjacent said members and a second
limiting point vertically spaced therefrom, said means in-
cluding: a horizontal main shaft operatively connected
to said needles to impart vertical movement thereto, a
driving cam shaft parallel to said main shaft, a circular
cam eccentrically mounted on said.cam shaft, a connect-
ing rod journalled at one end to said cam, an arcuate lever
engaged to said main shaft and extending along a circular
path having a radius of curvature drawn from the center
of said cam when said needles are substantially in their
lowermost position; means detachably connecting said
connecting rod to said lever outwardly of said main shaft;
and means for varying the point of detachable connection
of said connecting rod along said lever whereby the upper-
most point of the stroke of said needles is varied without
varying the lowermost point. - ‘ o

4. A tufting machine having a frame, a horizontal main
shaft rotatably: carried by said frame, a gang of needles,
means drivingly- connecting said needles to’ said main
shaft. for imparting vertical movement to said needles, a
gang of thread engageable members arranged beneath
said mneedles, means for supporting. a. workpiece inter-
mediate said members and. said needles, means for peri-
odically rotating- said main: shaft in opposite directions
to reciprocate said needles in a stroke extending between
- first point adjacent said members -and a second point .
vertically spaced therefrom; and means for adjusting the
stroke of the needles without changing the position of the
first point thereof, said periodically rotating and adjust-
ing means including a-cam shaft spaced from and parallel

‘to said main shaft, a lever extending fromsaid main shaft

and a connecting rod-engaged at one end to said cam

“shaff, and an adjustable connection between the other end

of said rod and said lever; said means for adjusting the
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stroke of the needles comprising said adjustable con-
nection.

5. The structure defined in claim 4 wherein said peri-
odically rotating and adjusting means further includes a
circular cam eccentrically affixed to said cam shaft, said
connecting rod being journalled to said cam at one end
thereof and detachably engaged to said lever at the other
end thereof, said lever extending along a circular path
having a radius of curvature drawn from the center of
said cam when said needles are substantially at said first
point, and means for changing the point of engagement
of said rod to said lever along a circularly arcuate path
having a radius of curvature extending from the center
of said circular cam when said needles are substantially
at said first point. :

6. In a tofting machine having a vertically reciprocat-
ing needle and a thread engageable member spaced in
general vertical alignment therewith, means for support-
ing a workpiece; said means including: a bed plate; a
unitary needle plate and needle stripper, said needle plate
being mounted on said bed plate on one side of said
needle and intermediate said needle and said member,
said needle stripper being disposed on the opposite side
of said needle, and said needle plate and said needle strip-
per forming a.workpiece passageway. therebetween.

7. The structure defined in claim 6 further comprising

10

25

means operatively engaged to said needle plate and pro- ‘

viding for vertical adjustment of said needle plate and
said needle stripper as a unit, and relative to said bed
plate.

8. In a tufting machine having a gang of vertically
reciprocating needles and a gang of thread engageable
members arranged in generally vertical alignment there-
with, the improvement which comprises: a needle plate
and a needle stripper arranged on opposite sides of said
needles intermediate said needles and said members and
forming a workpiecé passageway therebetween; means
comnecting said stripper to said plate to form a unitary
structure; and means providing for vertical adjustment
of said plate and said stripper as a unit.

9. In a tufting machiné¢ having a frame, a needle
mounted in said frame for vertical reciprocation, a thread
engageable member mounted in said frame in generally
vertical - alignment with ‘said needle, the improvement
which comprises: a unitary needle plate and needle strip-
per disposed intermediate said needle and said member,
said frame including means for supporting said needle
plate and needle stripper in operative position wherein
said needle plate and said needle stripper are on opposite
sides of said needle, said needle plate and needle stripper
forming a workpiece passageway therebetween, and means
operatively connected to said needle plate and engaged
to 'said frame providing for vertical adjustment of said
needle plate and said needle stripper as a unit. .

10. The structure defined in claim 9 wherein a ver-
tical member depends from said needle plate and where-
in said means providing for vertical adjustment includes:
a vertical rack mounted on said vertical member; a pinion
engaging said rack; and manually operable means car-
ried by said frame for rotating said pinion. ' '

11. In a tufting machine having a needle bar, a thread-
carrying needle fixed to said bar, and a thread engageable
member arranged in generally vertical alignment there-
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with, a needle plate and a needle stripper arranged inter- -

mediate said needle and said member, said needle plate
and stripper forming a workpiece passageway therebe-
tween; means for vertically reciprocating said needle rela-
tive to said member in a stroke extending between a first
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limiting peint adjacent said member and a second limiting
point vertically spaced therefrom, said needle passing
through said workpiece to form face piles therein; means
providing for vertical adjustment of said plate and said
stripper as-a unit to. vary the depth of face piles formed
in the workpiece by said needle; and means for adjusting
the stroke of said needle so that said second point varies
while said first point remains unchanged and without
changing the position of said needle relative to said bar.

12. In a tufting machine having a needle bar, a gang
of thread-carrying needles fixed to said bar, and a gang
of thread engageable members arranged in generally ver-
tical alignment therewith; means for supporting a work-
piece disposed intermediate said needles and said mem-
bers; mean for vertically adjusting said supporting means
to vary the depth of face piles formed in the workpiece;
means for vertically reciprocating said needles relative to
said members and in an adjustable stroke, extending be-
tween a first limiting point adjacent said members and
a second limiting point vertically spaced therefrom, said
needles passing through said workpiece to form face piles
therein, the length of said face piles being changed upon
adjustment of said supporting means and the stroke of
said needles, said reciprocating means for said needles
including a horizontal main shaft operatively connected to
said needles to impart vertical movement thereto, a driving
cam shaft parallel to said main shaft, a circular cam eccen-
trically mounted on said cam shaft, a connecting rod jour-
nalled at one end to said cam, an arcuate lever engaged.to
said main shaft and extending along a circular path
having a radius of curvature drawn from the center of
said cam when said needles are substantially in said first
limiting point position, means detachably connecting said
connecting rod to said lever outwardly of said main shaft,
and means for varying the point of detachable connection
of said connecting rod along said lever whereby the sec-
ond limiting point of the stroke of said needles is varied
without varying the first limiting point and without chang-
ing the position of said needle relative to said needle bar.

13. The structure defined in claim 12 in which said
workpiece supporting means comprises a needle plate and
a needle stripper arranged in opposite sides of said needles
forming ‘a workpiece passageway therebetween, and
wherein said means providing for vertical adjustment of
said workpiece supporting means comprises a vertical
rack drivingly connected to said plate and a pinion en-
gaging said rack whereby said plate and said stripper are
adjusted as a unit.
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