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2,102,906
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MEANS FOR- DETECTING - METALLIC.  AND::.

OTHER

SUBSTANCES

IN “TEXTILE: OR::

FIBROUS MATERIAL
Thomas Merchant, Castleton, England

Appllcatmn September:21, 1936, Serial No. 101,819
~ In.Great Britain: December 6,-1935

10 Claims.’

This : invention " rélates.: to - improvéments. in:
means for detecting metallic and other: substances -

in ‘textilé: or:fibrous materialiand-also if desired
for arresting the:passage thereof into process ma-
. chinery. -

<t

Many - process or preparing:-machines such .as:
scutchers, openers, .cards;, .scribbling:machines;:
Garnett machines, felt:or. wadding machines-and:
the like- used in the:treatment: of.textile fibres-
or fibrous material,.comprises rollers.or cylinders::
covered: with ‘wire-fillets -or: similar: clothing-the.
wires or teeth of:which: are liableto be:damaged:
if “any-metallic -or-other:thard: substances..come
“Such: damage::even::if :
small will considerably decrease the effectiveness::

into - contact therewith.:

—
(3

of the machine:and if-large:necessitates the re-
clothing of the damaged cylinder or roller.: More-
over -metallic substances are sometimes found in

finished textile goods-which:it is desirable:or.nec~"

20 essary to remove therefrom.

The object of the present invention:is to: :provide;
means which-will detect: any metallic substanee :
even though extremely small in the material and.
which-in. the-case-of -fibrous. material may :also -
arrest the feed to the.machine -and/or stop:the. -
machine itself and-:in:a modification:to:provide:
means which -will-also detect- other-foreign ‘sub-:

2o
[18

stances such -as -pieces of- wood, horn," hoof ::or
the like which may-be present:in ‘the materialk

passed between-a pair ofrollers set-apart- and-ar-
ranged in an-electric- circuit; whereby-any metal-

lic- substance-in-the -fibtous. méterial-will bridge-
the rollers and establish-the-circuit-which-controls”
a stop motion and/or alarm for-the feed- device-

0

<

and/or for the process or preparing ‘maichine: -

The rollers are preferably covered with Gar-:
nett teeth; wire clothing or fillets which-will pen--
etrate into the fibrous material-and detect any-
metallic substance even though very small which*

4

[=]

may be present therein.

The invention will be described with reference:

to the accompanying drawings in whichi—"
Fig. 1 is a front. élevation of one.form of the
invention.
Fig. 2 is a side elevation thereof.

Fig. 3 is a plan thereof showing the controlling.

end only.
Tig. 4 is a similar.side elevation- to Fig. 2 but
of a part only of the device. '

Fig. 5 is a vertical section .on line -5-—5 Fig. 4..
Fig. 6 is an enlarged section showing the mount-.

ing of the upper roller to insulate it from: the
lower roller.

Fig. 7 is a section on lme 1—T1 Fig. 6.

Fig. 8 is a-detail view showing a modified..con-
struction of the invention for:detecting.pieces of
foreign-matter such.as wood, horn;; -hoof..or the
like-which: are not electrical: conductors.

Tt
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According - to -the-dnvention -the. materlal is

(Cl."19—165)"

Fig: 9-is a .detail view-of: another -modification: -
applicable: for the same -purpose.-

Fig. 10 is.a-diagram of an-electric-circuit wh1ch =
when -closed: by the detection;of-a . metallic suk
stance: will-operate to:stop the_:'f,eedsand -»sound an-:
alarm.: :
‘Fig.-114s a side elevation showing the invention:r
applied-to the feed rollers of -a Garnett, machme,
the-establishing of the electric cireuit causing; the
rotation- of the feed rollers to-be reversed.- :

Fig. 12-is a plan-of Fig:.11.

The detector mechanism- comprlses two.rollers.
A and: B each covered. with- Garnett wire: orrother -~
wire:clothing.or fillets o-and -b. - The two rollers ..
are geared-together by the: gear wheels: Al and: 2 LI
Bl and-the bottom roller A-is- driven through :the .
gear wheels, A2 and:A3-from: theshaft C. The..
lower- roller -is mounted Ain: bearmgs al -and. the
upper- roller:in bearmgs bi. msulated from the,
bearings al by strips or-sheets b2 of suitable in-. 20,
sulating material.: To. prevent: the .gear wheels
Al~and: Bl completing: the: circuit: between.- the;
two- rollers A and-B,;.the Wheel Bl .is., insulated..,
from the shaft of-the roller B. by-a disc.b3 keyed:
on the shaft as.shewn-in Figs. 6-and 7. The-25.
bolts b4 -by which:the ‘bearings: bl are affixed.-to..
the top of the bearmgs al-are also-insulated: from
the bearings bl by flanged.sleeves-.or- bushes vb5
also:as_shown-in Figs, 6-and-7,

The shaft C is dnven by a- pulley ci- loosely 30,
mounted thereon and adapted tobesecured there-
to by a sliding clutch D slidabiy mounted on.a key-s
affixed .on -the shaft.-: The clutch D is controlled
by::a :setting: on: lever OF: handle B - plvota.ll i
mounted on.a-stud or bracket.e carried-on. the: 35.
frame of -the machme

The rollers A and:B-are arranged-in-any - elec-
tric-circuit connected to.an- eleotromagnet and/or;
an alarm bell or the liké either d1rectly or: pref-—
erably:through a relay whereby.-on, there being, any 40,
metallic substance present in the ﬁbrous matenal
passing -between :the- rollers A .and . B-the wires.

a -and b will. come.into -contact: therew1th and.-
close . the- mrcult thereby operatmg the electro-
magnet and/or alarm.. 45.

Any suitable arrangemenb of.-electric.. cireuit,
and control may be employed- but are partmularlya
applicable:for use.when- the curfent -employed is
derived-from-the electric mains and it is ‘not de-:
sired to use: such a high voltage for the rollers as. 00,
shown in the drawings...

In this arrangement a metal casing F' 1 is ‘mouft-.
ed on-two upright. pillars Fl -to. enable its he1ght
relative to the setting on: ha,ndle or. lever E to. be
adjusted whereby the:device.can. be used for d1
ferent -machines.. A pwoted .arm or- leverPG s
mounted-on-the outside-of jthe casing F, ‘and the
end.of the arm. G of the lever-engages the:sefting:
on:handle or lever ‘.. . The other.arm gl of. the;
lever (G is- engaged by -an-.arm K. controlled byr 60,
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an electromagnet Kl (see Fig. 10) and this arm
K holds the lever G in the position shown in Figs.
1, 2 and 3 against the pull of the spring H.

The setting on handle or lever E is connecfed ’

by a chain h passing round a pulley il to 2

powerful spring H tending to pull the handle or -
lever E in a direction to disengage the clutch D.-
Thus when the arm actuates the lever ‘G the

spring H pulls over the setting on handle or lever
E and causes the clutch D to be moved out of en-
gagement with the driving pulley Cl thereby
stopping the feed rollers A and B.

The electrical connections to the electro-mag-
net Kl controlling the arm K are shown in Fig.
10, these connections being housed within the
casing F. Current is supplied to the terminals
I and 2 from the mains and the terminals 3
and 4 are connected to the rollers B and A re-
spectively. The current from the mains passes
to a primary terminal § of a transformer K2
through one terminal T of the electro-magnet
K1 the other terminal 8 of which is connected
to the other primary terminal 6 of the trans-
former through the secondary terminals 9 and
10 of a relay coil X3. The secondary terminals
il and 12 of the transformer Ki are connected
to the primary terminals {3 and 14 of the relay
coil X3 which are in series with the terminals 3
and 84 connected to the rollers A and B. A bell
B4 is arranged in parallel with the electro-mag-
net Ki and a stop push switch K5 in the circuit
to the primary terminals of the relay coil K3,

"When a metal substance comes into contact
with the teeth or wires ¢ and b of the rollers A
and B and causes the terminals 3 and 4 to be
bridged a secondary current from the trans-
former K2 will pass through the relay coil K3

which in turn permits the primary current from

the mains to energize the electro-magnet XKI.
The energizing of the electro-magnet KI. gives
a sharp knock to the arm K which operates the
lever G and moves the latter out of engagement
with the setting on handle or lever E and the

spring - H immediately operates the latter and’

causes the clutch D to be moved. At the same
time the bell K4 is energized and gives an audi-
ble alarm.

- As soon as the circuit has been established

through the teeth or wires on the rollers A and

B and the relay K3 energized to close the circuit
through the electromagnet Kl and bell K4 the
circuit through the rollers is immediately broken
to prevent any possibility of the teeth or wires
becoming heated.

Instead of the rollers A and B being driven
through a clutch they may be driven by a re-
versing motor in which case on the completion of
the current through the rollers A and B ener-
gizes a relay which operates the contacts on the
motor, reversing the latter and consequently the
direction of rotation of the latter, the motor
being finally stopped by a limit control switch
after a predetermined time and restarted again
by a starter push switch when desired. By these
means the travel of the fibrous material is not
only stopped but is reversed for a predetermined
distance which facilitates the removal of the
metallic substance therefrom. Such an arrange-
ment is shown in Figs. 11 and 12,

In the arrangement shown in Figs. 11 and 12
the invention is shown applied directly to the
feed rollers A3 and B3 of a Garnett machine,
The rollers A3 and B3 are driven from a revers-
ing motor L through gearing i, 12; 13, 14, 15 and

16. The rollers A3 and B3. are-arranged in any

2,102,906

electric circuit as hereinbefore described and

on any. metallic substance being present.in the
material the circuit through the rollers is estab-
lished and by means of a relay circuit causes the

. operation of the contacts of the motor L to
“reverse the latfer thereby causing the rotation
_of the feed rollers A3 and B3 in the reverse direc-
. tion,

‘After the rollers A3 and B3 have been rotated
a predetermined number of revolutions in the re-
verse direction a limit switch M operated by
chain gearing m from the roller A3 comes into
operation to stop the motor 1. or to operate the
contacts of the motor L to cause it to rotate
again in the forward direction. The bringing
into operation of the relay circuit also operates
ah glarm bell K4, -

In -some classes of fibrous material there is
found not only metallic substances but other
foreign matter such as pieces of wood, horn,
hoof and thelike... Such foreign matter does nhot
usually materially damage the wire clothing of
the machine if very small but will do so if rela-
tively large and in Figs. 8 and 9 there are illus-
trated two different modifications of the inven-
tion which will detect not only very small metal-
lic substances in the fibrous material but will
also detect pieces of non-metallic substances of
a size sufficient to damage the wires of the ma-
chine,

In the arrangement shown in Fig. 8 the bear-
ings of the top roller B are so arranged that in
the event of a piece of relatively large non-
metallic substance passing between the fwo roll-
ers A and B the top roller will lift and contact
will be made by a terminal b5 with a spring ter-
minal a6 carried on an arm a7 attached to the
lowering bearing al. A circuit will thus be com-
pleted operating in the same way as the circuit
completed when the needles ¢ and b come into
contact with a metallic substance and the rollers
A and B will be stopped or reversed.

In the arrangement shown in Fig. 9 instead of
the roller B being constructed to lift a pair of
auxiliary-rollers A2 and B2 are provided in front
of rollers A -and. B. These rollers are driven
through gear wheels having mangle teeth so that
the top roller B2 can lift a con51derable distance
without. the wheels coming out of gear. The up~
per roller:B2 is adapted to lift should a relatively
large piece of solid matter pass between the two
rollers and bring the contact b6 -into contact
with the spring terminal b7 attached to the bear-
ing b8, A circuit will thus be completed operat-
ing in the same way as the circuit completed
when the needles @ and b come into contact with
a metallic substance and the rollers A and B will
be stopped or reversed.

The invention may be applied directly to the
feed rollers of a fextile processing or preparation
machine such as a scutcher, opener, card, scrib-
bling machine, Garnett machine, felt or wadding
machine or the like or it may be formed as an
independent unit or machine adapted to be used
either in front of the feed rollers of any textile
preparing machinery or separately for detecting
foreign substances in any form of textile mate-
rial.

When applied directly to the feed rollers of

‘a textile machine its operation is arranged to

stop the feed detecting rollers of the machine.
What I claim as my invention and desire to
protect by Letters Patent is:—
1, Means for detecting metallic substances in

@
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‘ers set apart and arranged in an electric circuit
and fine metal projections on the surface of the
rollers adapted to penetrate the material and
engage any metallic substance therein thereupon
establishing the circuit and stopping the travel of
the material. ‘

9. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage
any metallic substance therein thereupon estak-
lishing the circuit and a stop motion controlled
from said circuit which operates to stop the
rollers when the circuit is established.

3. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
‘metal projections on the surface of the rollers
adapted to penetrate the material and engage any
metallic substance therein thereupon establish-

" ing the circuit, a stop motion controlled from

said circuit which operates to stop the rollers
when the circuit is established, and an alarm
also controlled from said circuit when the lat-
ter is established.

4. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage any
metallic substance therein thereupon establish-
ing the circuit, a stop motion controlled from
said circuit which operates to stop the rollers
when the circuit is established, and an auxiliary
pair of rollers in front of the detecting rollers,

‘the top rollers of such auxiliary pair being adapt-

ed to lift and also establish the circuit should
there be any relatively large foreign substance in
the material. :

5. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage any
metallic substance therein thereupon establish-~
ing the circuit, a stop motion controlled from
said circuit which operates to stop the rollers
when the circuit is established, an alarm also
controlled from said circuit when the latter is
established and an auxiliary pair of rollers in
front of the detecting rollers, the top rollers
of such auxiliary pair being adapted to lift and
also establish the circuit should there be any
relatively large foreign substance in the mate-
rial.

6. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising o pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage
any metallic substance therein thereupon estab-
lishing the circuit and a reversing motor driving
said rollers, the reversing contacts of which are
controlled by the electric circuit, whereby on
the circuit being established the motor is re-
versed to reverse the travel of the material be-
tween the rollers.

3

7. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage
any metallic substance therein thereupon es-
tablishing the circuit, a reversing motor driv-
ing said rollers the reversing contacts of which
are controlled by the electric circuit, whereby
on the circuit being established the motor is re-
versed to reverse the travel of the material be-~
tween the rollers and a limit switch adapted to
come into operation after the rollers have been
reversed for a predetermined number of revoiu-
tions to stop the motor.

8. Means for detecting metallic substances in
textile material and for arresting the passage
thereof comprising a pair of driven rollers set
apart and arranged in an electric circuit, fine
metal projections on the surface of the rollers
adapted to penetrate the material and engage any
metallic substance therein thereupon establish-
ing the ecircuit, a reversing motor driving said
rollers the reversing contacts of which are con-
trolled by the electric circuit, whereby on the
circuit being established the motor is reversed
to reverse the travel of the material between
the rollers, a limit switch adapted to come into
operation after the rollers have been reversed for
a predetermined number of revolutions to stop
the motor and an alarm also controlled from said
circuit when the latter is established.

9. Means for detecting metallic and non-me-
tallic foreign substances in textile material and
arresting the passage thereof comprising & pair
of driven rollers set apart and arranged in an
electric circuit, fine metal projections on the
surface of the rollers adapted to penetrate the
material and engage any metallic substance
therein thereupon establishing the circuit, bear-
ings for the top roller which will allow the latter
to rise on any relatively large foreign substance
passing between the rollers, a contact on said
bearings, a fixed contact adapted to be engaged
by the contact on the bearing when the roller
rises, such engagement also establishing the
aforesaid circuit through the rollers, and a stop
motion controlled from said circuit which oper-
ates to stop the rollers when the circuit is
established.

10. Means for detecting metallic and non-
metallic foreign substances in textile material
and arresting the passage thereof comprising a
pair of driven rollers set apart and arranged
in an electric circuit, fine metal projections
on the surface of the rollers adapted to pen-
etrate the material and engage any metallic
substance therein thereupon establishing the cir-
cuit, bearings for the top roller which will allow
the latter to rise on any relatively large foreign

' substance passing between the rollers, a contact

on said bearings, a fixed contact adapted to be
engaged by the contact on the bearing when the
roller rises, such engagement also establishing
the aforesaid circuit through the rollers, a stop
motion controlled from said circuit which oper-
ates to stop the rollers when the circuit is estab-
lished and an alarm also controlled from said
circuit when the latter is established.

THOMAS MERCHANT,
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