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Patented Feb. 28, 1939

UNITED STATES PATENT OF

. 2,148,511
FELT NEEDLING MACHINE |

I Harry G. Specht, Montclair, N. J., &nd--Pétrick H.
- Walsh, Boston, Mass., assignors to Encor Cor-
- boration, Belleville, N, J., a corporation of New

Jersey

~ Application July 30, 1937, Serial No. 156,446
' 9 Claims. (CL 28—4) '

The present invention relates to an improved

~ felt needling machine, particularly of the type

adapted to Incorporate textile fibres of a bat or

- web produced in g carding machine with a base

fabric by needling the fibres of such bat or web
into the base fabric, the needling operation being -

performed by reciprocating ‘banks of needles

which push the fibres into the base fabric through
- the down stroke of the needles. The present in-
10+

vention is an improvement over the methods and
machines shown . for €Xample in the patents to
Patrick H. Walsh 1,620,307, dated March 8, 1927

- 1,683,182, dated September 11, 1928: 1,843,068,

dated January 7, 1930; 1,934,649, dated November

71,1933, the patent to Aldo Curioni

April 12, 1932, and the batents to Charles H.
Chase 1,742,133, dated December 31, 1929, and

1,745,739, dated February 4, 1930.

- It is an object of the invention to provide g
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needling machine which may be conveniently
built in various widths simply by employing
- greater or less number of needle bank units and

operating means thereof. The units will be of
a size corresponding to the smallest type of ma-
chine that it may be desired to build, say 60’’, and

by employing the desired number of these units,
‘machines of a width which will be multiples of
‘each unit may be produced, that is, with 60"’
- Uunits machines of 120’7, 180, 240’ etc. may be

produced. SR -
Another object is to brovide a machine which

may be operated at relatively greater speed than
has heretofore been possible, and to this end the

mechanism for reciprocating and shifting the

needle bank units consists of a drive shaft car-
Iying eccentric cam members for reciprocating

the needle bank units and of fixed cam members

with which the needle bank units cooperate to

shift them laterally as they are reciprocated, the
arrangement being such that excessive vibration

~ bresent in other types of machine is eliminated,
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and consequently the machine may he operated

at great speed.

A further object is to provide a needling bed :

carrier which may be conveniently raised and

lowered with respect to the needle bank units
and may be withdrawn from operative Position
in order to conveniently place the cloth in the
machine and remove it. A still further object is

to provide an adjustably mounted needle bed

carrier and s heedling bed 'adjustably mounted

therein, with improved means for adjusting the

position of the neediing bed with respect to the-

carrier and the needle bank units.

With the above and other obje_ctsl'i_in vieﬁv,-'an_

2,148,511

FICE

‘embodiment of the invention is shown in the

accompanying drawings
will be hereinafter more

- In the drawings:

,. and this emhodiment

> Tully described with ref-
€rence thereto, and the invention will bhe finally
bointed out in the claims.

Flg. 1 1s a front elevation of a needling ma-

chine according to the

invention, and showing

the left hand half of the machine and a portion

0f the right hand half,

the right hand half is

substantially identical with the left hand half.
- Fig. 2 is an end elevation. |

‘Fig. 3 is a vertical sec

tional view taken along

the line 3—3 of Fig. 4, angd showing the adjacent
ends of two needle bank unit sections, and the
means for vertically reciprocating and laterally

shifting the same.
Fig. 4 is a vertical sec

‘the line 4—4 of Fig. 3.

Fig. 5 is a horizontal

tional _viéw taken along

sectional view partially

broken away, taken along the line 5—5 of Fig. 4.
Fig. 6 is a vertical sectional view of the needling
along the line 6—6 of |

bed and carrier, taken
Fig. 1, -
_Fig. T is a vertical sec
the line T—7T of Fig. 6.

tional view, taken along
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Fig. 8 is a diagrammatic view shbWing the
path of the needles in one phase of the needling

operation.

Fig. 8 is a similar view showing the path of
the needles in another phase of the needling op-

eration., -

Fig. 10 is g berspective fragmentary view of
onie of the needles employed. | -
Fig. 11 is a side elevation of the needling ma-
chine according to the invention in relation to
the carding machine for Supplying the carded

-bat or We-b-the_reto,; this

latter mechanism being

In accordance with the disclosure 0_f the patent

- 1o Walsh 1,743,068.

- Similar reference characters indicate corre-
Sponding parts throughout the several figures of

the drawings.

Referring to the drawings the. frame of the
hneedling machine, according to the Invention, is
formed mainly from sections of channel iron
Deams which are of standard form and of sizes

and lengths suitable for

their particular use ahd

arfangement in the machine. As these channel
iron beams can be purchased in the open market
the machine may be conveniently built to the de-

- sired length simply by

employing longitudinal

beams of suitable length, and without the ex-

bense of special castings
Sary with needling mac

sucl as has been neces-
hines of the prior art.
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In the illustrated embodiment the machine is
designed for needling material 180°’ in width, and
therefore the frame is built of suitable length to
accommodate three 60°' needling bank unit sec-
tions which are of identical construction and are
mounted contiguously in longitudinal alignment
in the machine. Thus standardized needling
machines of any length which is a multiple oi
the length of the individual sections may be pro-
duced with economy and facility simply by the
length of the frame, and as above pointed out

this only necessitates varying the use of the
proper length channel beams longitudinally of

the machine. |

The frame consists of & pair of channel beam
base members 18 and i{ arranged in spaced
parallel relation and having their flanges extend-
ing outwardly, a palr of upright channel beam
end members 12 and 13 at each end of the frame,
only the left hand end being shown in the illus-
tration, these upright members being rigidly se-
cured to the base members by welding Or other
suitable means. The upper end portions of the
uprights {2 and {3 have the flanges removed pro-
viding supporting shoulders 14 and 15 upon which
the ends of the ubpper longitudinally extending
channel beams §6 and 11 are supported and se-
cured by welding or other suitable means, the
flanges of these beams facing outwardly and the

inner surface heing engaged against the trans-.

verse portions of the upper ends of the upright
beams {2 and (3. |

A channel beam section {8 having its flanges
facing upwardly is <ecured by welding or other
suitable means to the lower end portions of the
upright members {2 and i3 at each end of the
machine, and serves as a support for the mecha-
nism for raising and lowering the needling bed
carrier, as will hereinafter more fully appear.
Channel beam sections {9 and 28 having the end
portions of thelr downwardly facing flanges re-
moved, are secured at their ends by welding Or
the like to the upper flanges of the channel beam
nase members 6 and (i, and with the members
0 transversely brace the base members and ab
the same time provide platiorm supports for
bearings and rollers for the needling hed raising
and lowering mechanism, as will hereinaiter
more fully appear. 'The Upper end of the frame
is braced by transverse channel beam sections 2|
disposed at suitable intervals and which serve as
supports for the drive shaft bearings, as will pres-
ently more fully appear.

Upcn the frame members 24 there are secured
bearing members 22 in which the drive shaft 23
is journaled, this shafi heing provided midway
hetween. its ends with a sprocke; gear 24 by
means of which the shaft is motor driven through
chain drive 25. Upon the shaft 22 there are also
mounted the cam means for operating the nee-
dling heads, as will nresently more fully appear.

At each end of the machine between each of
the needling head unit sections there are secured
upon the inner faces of tihe upper frame mem-
hers 16 and T vertically disposed channeled

cuide members 26 and 21 in which* the vertical |

o vertically reciprocating caii
pnlate member 28 are engaged. This member 1S
for the purpose of imparting lateral movement
to the needling heads as they are moved up and
down, the cam plate at the end of the machine
a5 shown in Fig. 1 cooperating with the left hand
ends of the first needling head units and the cam
plate between the first and second needling head
units cooperating with the right hand ends of the

edege portions oi

' to0 the cam member 28 Dy

2148,511

frst units and the left hand ends of the second
units. As these cam members are identical ex-
cept for the fact that the end ones are only en-
caged at one side with the needling head units
the details of tire mMeans cooperating with the
cam plate will be described with reference to the
cam plate disposed between the first and second
needling unit sections, and which 1s illustrated
in detail in Figs. 3 to o.
Vertical reciprocatory movement is imparted
means of an eccentric
drive unit 29 mounted upon *he drive shaft 23,
and connected to the cam member by means of a
shaft 30 pivotally connected at 3! within a recess

39 formed in the upper end of the cam memper.
The needling head frames 13 are arranged In
pairs, that is, each needling univ section consists
of a forward and a rearward needling head,
which are of identical construction, except that
they are reversely arranged to each other. These
srames are in the form of castings, and each has
secured upon the inner ledge portion 34 by means
of bolts 35 a plurality of yoke bracket membpers
26 to which connecting rods 37 are connected by
wrist pins 38, these connecting rods being COn-
nected at their upper ends to eccentric drive
units 39 mounted upon the drive shaft 23. These
eccentric drive units 39 are so arranged that the

needle head frames are reciprocated in opposite

directions, that is, the forward frame will move
upwardly as the rearward frame moves dOWIl-
wardly. During this vertical reciprocatory move-
ment lateral movement In opposite directions is
also imparted to the needle head frames by the
action of the cam member 22, as will now appear,

At each end of each needle head frame 33 there
is provided a vertical channel 48, each of these

channels being slidably engaged for relative ver-
one of the vertical guide

ribs 41 provided upon the outer faces of palrs of
slide members 42 disposed at the respective sides
of the cam member 28 and which are provided at
their upper and lower ends with foot extensions
a3 and 44. The lower foot extensions 43 are slid-
ably mounted in & slide bracket member 45 having
projections 46 upon its upper side at each end
which are secured 1o the lower flanges of the
upper frame members {6 and {71 by means of
holts 47, the projection 46 at each end providing
onide spaces between them and the side surfaces
of the cam member 38 in which the foot portions
of the slide members are engaged. The member
4% is provided at its upper surface with a recess
48 within which the Jower end of the cam member
28 moves as 1t 1s reciprocated downwardly. The
upper foot portions 44 of the slide members are
ouided in angular guide members 4% disposed at
each side of the upper end of the cam member
28 and secured to the upper flanges of the upper
frame members 16 and (T by means of bolts 50.
The slide members 42 are connected to the cam
member 28 by means of cam rollers 8¢ mounted
upon pins 52 engaged at their ends in the slide
members at each side of the cam member and
extending between them where each of the cam
rollers is engaged In one of the inclined cam
sJots 53 provided in the cam member 28, there
being four of these slots in each cam member, two
at the upper end and two ot the lower ends, and
these slots being oppositely inclined at each side.
Tt will thus be seen as the cam member 38 is ver-
tically reciprocated the slide members 42 are
laterally moved inwardly and outwardly, and this
lateral movement 1s imparted to the needle head
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| 'frames,_ __Which .la.tte'Dr are:
~ vertically reciprocated.

10
- with it, it being

- 16

2,148,511 __
at the same time being with a worm gear 84

The needles 54, which are carried by the needle
head frame upon suitable needle bars 55 secured
to the frame by _

ol movement in the same |
needles of the forward frame, however, being
raised and moving above

needles of the rearward frame are lowered, so

that they are engaged with the cloth and move
understood that the cloth is fed

continuously
the needling

by suitable mechanism timed with

of the forward movement of the
needles,

while in Fig. 9 the needle B is about to enter the

- cloth as the needle A leaves 1t.

20 3 .
1,745,739, being provided with barbs 57, so ar-
- ranged that the

25
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‘wardly, thus leaving the fibres
~The cloth 58 being needled is in the form of an
endless bent supported upon feed rolls 99 and 69,

upper iraverse of the
cloth moving over

be more fully described. At one end of the up-

- The needle 54 as shown in detail in Fig, 10 is
o the type as disclosed in the patent to Chase

fibres are pushed into the cloth
as the needles move downwardly. angd {ree them-
selves from the fibres as the needles move up-
in the cloth.

as shown in Fig. 11, the
8 needling bed, presently to

disclosed in the patent to Walsh, 1,743,068. |
Ihe needling bed carrier consists of a pair of

-Spaced channel beams 63 and 64 having their
flanges facing toward each other, and secured to-

gether at suitable intervals by angle members
65 welded or otherwise secured to the beams.
The beams are further secured at each end by a
blate 66 welded in place, and which further serves
as & bearing for the worm shaft of the height
adjustment means for the needling bed, presently

- to be more fully referred to. The needling bed

45

50

o5

~Hat rail members 14 and 15 disposed

i,

-
At

carrier is identical at each end, exXcept that at
the left in 1 2, b
bar 67 is provided for the purpose of withdraw-

ing and engaging the needling bed carrier, as will

presently more fully appesr.

- The needling bed consists of forward and rear-

ward rail members 88 and 68, provided at their

‘upper ends with outwardly extending flange por-

tions 70 and TI respectively, which form the

~outer portions of the top surface of the bed, an

intermediate rail member 12 having a flange 73

at its upper end disposed centrally in spaced

relation between the rail members 68 and &9, and
in spaced
relation between the intermediate and the for-
ward and rearward rail membpers, the spaces be-

tween these flat rall members and the angular

rall members being the needling spaces through
which the needies move as they are engaged

‘through the cloth. The rail members 88, &8, 72 |

T4 and 75 are rigidly connected tegether as a2
unit by a series of transverse plates 76 welded
to the rails. | | o

‘I'he needling bed is mounted in the needling

hed carrier for vertical adjustment and for this
purpose the beams 63 and 64 are provided at

suitable intervals with opposed bearings 77 and

18, in which the ends of a cam shaft 79 are jour-

~ naled, this cam shaft being provided with eccen-

~ tric cam members 80 and &i

engaged in circular

- openings 82 and 83, respectively provided in the

N =)

rails 68 and 69. The

bolts 86, describe closed paths
direction, with the

the cloth, while the
- provided with arcuate cut-outs

clear the hubs of the eccentrics 8§
machine so that its movement cor- |
- responds to that

As shown in Fig, 8 the needle A is about
- to enter the cloth as the needle B legves the cloth,

carding unit 62, which is similar to that

Journaled in begring
the channel plate

hand end, as shown in Fig, 1, a handle

holes {12 and {12 in the beam 2.
pivetally connected intermediate its ends by a pin

shaft 19 is also provided

which meshes with one of
the series of worms 89 provided upon the worm
shaft 86, which shaft is journaled in the end
plates 66 and in bearing supports 87 secured to
the angle plates 65. The transverse plates 76
are provided with cut-outs 88 to clear the shaft
88, the rail 712 Is provided with an eccentrically
disposed circular opening 88 to clear the cam

face 718 during adjustment movement of the
‘heedling bed, and

the rail members 84 and 8% are
98 and 91 to
and 8i.

Hand heles 92 are provided in the beams 63 and
4 in relation to the cam shaft for the purpose of
convenient access to them. ‘The shaft 86 is pro-

vided at each of its ends with a hand wheel 93 by

which it may be turnedq, causing the cam shaft 19
to be rotated through the worm and worm gear
connection, so that the eccentrie cams raise or
lewer the needling bed with respect to the needling

hed carrier to any desired position of adjustment.

The worm and worm gear connections provide g
self-lock for this adjustment. A guard plate 94 is
secured to the flange 13 of the rail member 12 to

- Prevent fibres from reaching the gearing.

- At each end the needling bed carrier is SUup-

ported upon a jack mechanism by means of which
It may be raised and lowered, this Jack mecha-
1ts ends

nism consisting of g head 85, having

engaged in vertical slots 98 in the beams 12 and

tion and engaged in s nut 82 supported in o bear-
ng 98 mounted upon the transverse channe!l nlate
member 18 between the beams 12 and E3.

I8 and the channel plates 19 ang
28 secured upon the beams I8 and ff. 'The shaft

182 is provided with g gear 184 engaging the pin-
1on 185 of an electric motor 186. It will be under-

This «

nut is provided with a worm gear 163 engaged by

-8 worm I8! carried upon the end of s shaft (02
supports {83 mounted upon

10

15

20

13, the head being secured to the upper end of &
Jjack shaft 87 which is threaded at its lower por-

40

stood that the shaft {82 is provided at each of ity

ends with a worm drive 18!, s0 that the jacks at

the respective ends are raised and lowered evenly
upon rotation of the shaft. | | -

In the normal raised position of

the needling

45

bed carrier it is locked with respect to the frame

and for this purpose
each end in relation to the upright frame beam 12
with holes 187 and 168 engaged by locking pins
129 and {148 carried upon the ends of
har 111, these pins having sliding movement in
The bar 11 is

114 to a lever 115 pivotally connected at its upper
end by a pin 416 to 9 bracket { .  Intermediate
the ends of the lever there is pivotally connected
2% ¥18 a rod 118 which extends transversely of the
machine and is provided at its cnd with screw
threads 120 engaged in & nut 9 i supported in an
angle iron bracket {22 secured to the beam 12, and

which nut is provided with 4 worm gear (22 mesh-

ing with the worm 124 provided upon a shaft 125,
Journaled in g bearing member {28 secured to the

. beam 13 and provided at jts outer end with a hand

hand wheel the
rod 18 is moved inwardly and cutwardly through

wheel 127. TUpon turning of this

the heam 82 is provided at

1158

2. locking -

60

the worm gear connection, causing the lever {i6to =

be swung inwardly and cutwardly tc -engage or
dlsengage the locking bar pINns with respect to the
needling bed carrier. S | |
Upon unlocking the neecdle bed
be lowered through operation of
the lower position it rests upen

carrier it may
the jacks ang in

0.

% series cf rollers 75
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into place with the cloth engaged about 1t.

4

128 mounted in brackets 129 secured to the frame
beams (2 and 13 and to the channel plates 19 and
23 The purpose of raising and lowering the
needline hed carrier is to permit of convenient
removsal and engagement of the cloth which is in
the form of an endless belt.

When it is desired to remove the cloth upon
completion oi the needling operation the needling
hed carrier is lowered sufficiently to bring the
upper traverse of the cloth away from the needles,
whereupon the cloth at the left hand side of the
machine is pushed toward the richt to a point
where it is vertically clear of the rollers 128, these
vollers heing only provided at the left hand side of
the machine. Thereupon the needling bed car-
vier is lowered upon the roller 128. By means of
the handle bar 6T the carrier is then drawn out of
the machine toward the left, as seen in Fig. 1, SO
that it is completely disengaged from the cloth,
the disengagement occurring when the right hand
end of the carrier reaches the innermost rollers
128 at which point the cloth is free of the carrier
and may be removed from the machine. A New
piece of cloth is inserted simply by placing it in
relation to the inner end of the withdrawn
needling bar carrier and then pushing the carrier
By
raising the carrier from the supporting rollers 128
to a point short of its fully raised operative posi-
tion in relation to the needies, the cloth may be
drawn over the left hand side of the carrier.
When the cloth is properly positioned as shown in
Mg, 1, the carrier 1s brought into its fully raised
operation position in relation with the needles,
and the machine is ready to operate.

We have illustrated a preferred and satisfactory
embodiment of the invention, but it will be under-
«tgod that changes may be made therein, within
the spirit and scope thereof, as defined in the
appended clalms.

Having thus described our invention, what we

claim and desire to secure by Letters Patent 1s:
1 In a needling machine, & irame, a neecdling

hed mounted in said frame, a needling head apove
said needling bad, and means for imparting orbl-
ta] movement to said neediing head, comprising &
horizontally reciprocating slide member, vertical
cuide means cooperating hetween said slide mem-
her and said needling head to permiv vertical
movement of said head relatively to said slide
meinber, a vertically reciprocaling cam member
operatively engaged with said siide member to
impart horizontal movement to said slide member,
snd means to impart verticat reciprocating move-
ment simultaneously to said needaling head and
saidd cam membper.

9 In g needling machine, & irame, a needling
hed mounted in said irame, & needling head above
said needling hed having vertical track means
at each end, and means for imparting orhital
movement to said needling head, comprising a
horizontally reciprocating slide member at each
end of said head having vertical track means
engaged with said track means of said head to
permit vertical movement o said head relatively
to said slide member, a vertically reciprocating
cam member operatively engaged with said slide
members to impart horizontal movement to said
slide members, and means to Impart vertical
reciprocating movement simultaneously to said
needling head and said cam member.

2 Tn a needling machine, a frame, a needling
hed mounted in said frame, & needling head above
said neediing bed, and means ior imparting
orbital movement to said needling head, com-

2,148,511

prising a horizontally reciprocating slide mem-
ber, vertical guide means cooperating between
said slide member and said head to permit verti-
cal movement of said head relatively to said slide
member, a vertically reciprocating call member
operatively engaged with said slide member 1o
impart horizontal movement to said slide mem-
ber, a drive shaft arranged horizontally above
said needling head and cam memper, an eccen-
tric erank means on said shaft for imparting ver-
tical reciprocatory movement tO said needling
head, and an eccentric crank means on said shait
for imparting vertical reciprocatory movement
to said cam member.

4 Tn a needling machine, a frame, & needling
bed mounted in said frame, a pair of opposed
needling heads above said needling head, and
means for imparting orhital movement to said
needling heads, comprising a pair of horizontally
reciprocating slide members each having vertical
cuide means cooperating between it and one of
said needling heads to permit vertical movement
of said head relatively to said slide member, a
vertically reciprocated cam member having op-
positely arranged cam means respectively en-
ogged with said slide members to impart hori-
rontal movement to said slide members In op-
posed directions, and means to impart recipro-
catory movement simultaneously to said needling
heads in opposed directions, and means for im-
parting vertical reciprocatory movement simul-
taneously to said cam member.

5 In a needling machine, a frame, a needling
ned mounted in said frame, a plurality of needling
heads arranged in longitudinal alignment, nteans
for imparting vertical reciprocatory movemens
to said needline heads, and means for simulta-
neously imparting horizontal reciprocatory move-
ment thereto comprising vertically reciprocating
cam members respectively in relation to the outer
ends of the plurality of needling heads, and &
vertically reciprocating cam member arranged
between the adjacent ends of said plurality of
needling heads and connected to said adjacent
ends as a common actuating means therefor.

6. In a needling machine, a frame, needling
head means at the upper corner of said Iframe
mounted for vertical and horizontal reciprocatory
movement whereby said needling head means has
an orbital movement, a needling bed carrier ar-
ranged in the lower wart of said frame beneath
said needling head, an adjustable needling bed
mounted in said carrier, and worm-gear Oper-
ated cam means to adjust said needling hed rela-
tively to said carrier.

7 Tn a needling machine, a frame, needling
head means in the upper corner of said {rame
mounted for vertical and horizontal reciprocatory
movement whereby said needling head means has
an orbital movement, a needling bed arranged in
the lower part of said frame beneath said needling
head, vertically adjustable jack means support-
ing said needling bed whereby it may be raised
and lowered, and means disposed in said frame
beneath said bed to support said bed at spaced
points for longitudinal mevement when lowered,
said material adapted to be gathered transversely
of itself upon said bed hetween said spaced points,
said needling bed being lengitudinally movahble
when engaged with said last means beneath said
needling head whereby said gathered material
disposed about said needling bed may be disen-
sgged through said longitudinal movement of
said needling bed.

8 In a needling machine, a frame, a needling
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. head m'e_a_ris. in. the 'upper part of said frame

- mounted for vertical and horizontal reciprocatory
. ovement whereby sald needling head means

10

- 1noves about an orbital movement, a needling bed
~carrier arranged in the lower part of said frame

beneath said needling head, vertically adjustable

~neans for raising and lowering said heedling
‘bed carrier with respect to sald needling head,

an adjustable needling bed mounted in said car-
rier, and means to adjust saig needling bed rela-
tively to said carrier. - |

9. In a needling machine, g, frame, a needling

head means in the upper part of said frame

~ mounted for vertical and horizonts] reciprocatory

| 15 movement wherehy Sald needling head means

moves about an orbital movement, a needling bed

arranged in the lower part of said frame heneath
sald needling head, vertically adjustable jack
means supporting said needling bed whereby it
may be raised and lowered, spaced rollers dis-
posed In said frame beneath said bed to support «

1t for longitudinal movement when lowered, said |
material adapteq to be gathered transversely of

1tself upon said bed between sald spaced rollers,

sald needling bed beingjlnngitudinally movaple

when engaged with said rollers beneath said 10

needling head whereby said gathered materigl
disposed about said needling bed may be disen-
gaged through said longitudinal movement of
sald needling bed. - S |
| HARRY G. SPECHT. 15
PATRICK H. WALSH. |
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