WO 97/ 18047 PCT/ US96/ 18263 RAZOR
BLADE MANUFACTURE The present invention relates to razor blade nmanufacture
and nore particularly to a process for the manufacture of a razor bl ade
menber conprising a thin 5 elenment of blade stock wel ded or otherw se
attached to a supporsg nenber. In the blade disclosed in U S. Patent ,

4,586, 255 t 0 weraA! and assigned to the assignee of the precwnsmyﬁ%?ntion_
a razor blade is disclosed which 10 enpl oys a cutting edge portio

attached, by welding or other neans, to a base portion. The cutting portion
is generally manufactured of a sheet of bl ade 3stock while the base portion
I's constructed of a design to provide

The present invention relates to razor blade
manufacture and more particularly to a proceas for the
manufacture of a razor blade member comprising a thin

5 element of blade stock welded or otherwise attached to
a support member. : )

' In the blade disclosed in U.S. Patent
4,586,255 to Jacocbson and assigned to the assignee of
the present invention a razor blade is disclosed which

10 employs a cutting edge portion attached, by welding or
other meahs. to a base portion. The cutting portion is
generally manufactured of a sheet of blade stock while
the base portion is constructed of a design to provide
rigidity to the cutting edge portion as well as an

15 extension which may be included in the razor blade
assembly.

In the current production of an assembled
razor blade structure as set forth above, the blade
supports are generally formed and separated one from

20 the other. The supports are then transported, as loose
pieces in bulk, from the stamping process to an
assembly point where they are assembled to the blade
cutting edge portion. The known process limits the
speed of assembly as well as machine efficiency.

25 Further, at the point of assembly the loose razor blade
supports are generally placed into a vibratory feeder
hopper, which is effective to align the blade supports
onto a feed belt over which they are transported to a
station for alignment with the cutting edge portion,
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rigidity to the cutting edge portion as well as an 15 ext ensi on whi ch may
be included in the razor blade assenbly. In the current production of an
“assenbl ed razor blade structure as set forth above, the bl ade supports are
generally formed and separated one from20. the other. The supports are
then transported, as |oose pieces in bulk, fromthe stanping process to an
assenbl y pokpag Lf they are assenbled to the bl ade cuttingcﬁgﬁﬁwﬁg&gion.
The known procéss Timts the speed of assenbly as well as nachine
efficiency. 25 Further, at the point of assenbly the | oose razor bl ade

supports are generally placed into a vibrat-oRy -f eeder hopper, which is
effective to align the bl ade supports

and subsequent fastening to the cutting edge portion
occurs. While the feeding process employing a
vibratory feed device is well known in the art and
effective in achieving the deposition of the blade

5 support at the required station of operation, the bulk
transfer and subsequent feeding processes tend to
result in a number of items which must be scrapped
during the feeding process, or which are subsequently
unable to pass inspection due to bending or other

10 damage during the transpofting and feeding process.

With the foregoing in mind, the present
invention has as an object to provide a method of
manufacturing razor blade structure comprising a thin
element of blade stock which forms the cutting edge

15 portion, and a support member to which it is attached
wherein the support members are formed and provided at
the location of attachment to the cutting edge portion
of the blade, with a minimum of scrap produced by
transfer of the support members tco the point of

20 attachment. .

Another object of the invention is to provide
a razor blade manufacturing process of the type set
forth above wherein the rejection rate of razor blades
due to damage to blade supports is minimized.

25 Yet anocther object of the invention is to
provide a razor blade manufacturing process of the type
set forth above wherein processing machine time is
employed more efficiently and there is an increase in
machine up time.

30

The above ocbjects and other objectives which
will become apparent as the description proceeds are
achieved by providing a methoed of manufacturing a
plurality of razor blades each having a cutting edge

35 portion affixed to an elongated support member by first
providing an elongated strip of sheet material having
opposite edge portions which is in the coiled



"onto a feed belt over which they are transported to a station for alignnent
with the cutting edge portion, WO 97/ 18047

PCT/ US96/ 18263 --2- and subsequent fastening to the cutting edge portion
occurs. Wiile the feeding process enploying a vibratory feed device is well
known in the art and effective in achieving the deposition of the blade 5
support at tiwowwmedT ed stati on of operation, the bul k trandfCVUSa6EB263
subsequent feeding processes tend to result in a nunber of itens which nust
be scrapped 3

condition. A plurality of discrete support members are
formed between the opposite edge portions at a first
work station and the coil is rewound with the support
members retained between the elongated strip edge

5§ portions. The coil is then introduced toc a second work
station having means for feeding the strip of material
into the work station and the strip of material is fed
along. a path into the second work station. At the
second work station each support member is severed

10 segquentially from between the opposite edge portions
and removed from the second work station in a direction
transverse to the path of feeding of the strip material
to a third station for attachment to a cutting edge
portion of a razor blade. -

15 The method may also include the step of a
forming a plurality of registration openings in the
opposite edges of the strip of sheet material during
the forming of the support members and the means for
feeding the strip into the second work station may

20 comprise a sprocket for engaging the registration
openings and thereby feeding the strip of material.

The method may also include the step of
aligning the strip of material at the second work
station prior to severing each of the support members

25 from the strip. When a plurality of registration
Openings are formed at opposite edges of the strip of
sheet material alignment may be provided by a plurality
of elongated alignment members which extend through the
registration openings.

30 The support members are substantially L-
shaped in croésfsection and a strip of barrier material
may be provided to one gurface of the strip of sheet
material after forming the plurality of discrete
support members and prior to rewinding of the coil

35 after operation at the first work station.

The apparatus for the manufacture of razor



during the feeding process, or which are subsequently unable to pass

I nspection due to bending or other 10 damage during the transporting and
feedi ng process. Wth the foregoing in mnd, the present invention has as
an object to provide a nethod of manufacturing razor blade structure:
conprising a thin element of blade stock which forns the cutting edge 15

portion, angd g.34@port menber to which it is attached wher gifukdtfsgesppor t
menbers are Pbrne and provided at the location of attachnent to the
cutting edge portion of the blade, with a mninum of scrap produced by
transfer of the support nenbers to the point4 of 20 attachnment. Anot her
object of the invention is to provide

blades having a cutting edge portion and elongated

support member generally comprises means for feeding an
elongated strip of sheet material in recll form along a
path into a work station, the work station comprising

5 die means for supporting the strip sheet material
solely at opposite edges of the sheet. A punch member
is disposed in a first position adjacent one surface of
the strip of sheet material for movement through the
sheet to a second position to sever a support member

10 from between the sheet opposite edges. Track means are
disposed adjacent the work station and means for
forcing the severed support members in a direction
transverse to the path of feed of the elongated strip
is provided for depositing the support member onto the

15 track. The means for feeding the elongated strip into
the work station may comprise rotatable sprocket means
for registration with opposite edges of the elongated
strip of sheet material, and means may further be
provided for aligning the strip of material with the

20. punch member the aligning means being disposed prior to
the punch member along the path of the strip of sheet
material. The elongated strip of sheet material may be
provided with a plurality of openings formed adjacent
opposite edges thereof and the aligning means comprise

25 a plurality of pins disposed on either sideé of the
strip of sheet material path for extending through the
strip of sheet material and maintaining it in
alignment. '

30 - Reference is made to the accompanying drawing
in which there is shown an illustrative embodiment of
the invention from which its novel features and
advantages will be apparent, wherein:

Figure 1 is an elevational view showing a

35 razor blade structure having a cutting edge portion and
a support member constructed in accordance with the
teachings of the present invention;



a razor bl ade manufacturing process of the type set forth above wherein the
rejection rate of razor blades due to damage to bl ade supports is

m nimzed. 25 Yet anot her object of the invention is to provide
a razor bl ade manufacturing process of the type set forth above wherein
processing machine tinme is enployed nore efficiently and there is an

i ncrease in rgebyagetip ti me. 30 The above objects and ot her pOFAISH/A8R63
which will becone apparent as the description proceeds are achi eved by
provi ding a nethod of manufacturing a plurality of razor bl ades each having
a cutting edge 35 portion affixed to an erofgated support nember by first

Figure 2 is a schematic illustration
depicting a prior art manufacturing process for
producing razor blades as shown in Figure 1;

Figure 3 is a top plan view showing a portion

5 of a coil of support membexs constructed in accordance
with the teachings of the present invention;

Figure 4 is a sectional view of a portion of
the coil shown in Figure 3 taken on an enlarged scale
for clarity;

10 Figure 5 is an elevational schematic view
showing apparatus employed in the manufacturing of
razor blades employing the coil of material shown in
Figures 3 and 4;

Figure 6 is an elevational side view showing

15 details of the apparatus of Figure 5;

Figure 7 is an elevational sectional view
taken along the line VII-VII of Figure 6 showing
details of the apparatus of Figure 5, on an enlarged
scale; _

20 Figure 8 is an elevational sectional view
similar to Figure 7, taken along the line VIII-VIII of
Figure 6, showing further details of the apparatus of
Figure 6;

" Figure 9 is a top plan view showing the -

25 apparatus of Figures 5 through 8;

Figure 10 is an elevational secticnal view
taken along'the line X-X of Figure 9 showing details of
the apparatus on an enlarged scale for clafity;

Figure 11 is a side elevational view showing

30 ‘the apparatus of Figures 5 through 9 during a sequence
of operation of the apparatus;

Figure 12 is a side elevational view similar
to Figure 11 showing the apparatus during another
sequence of operation in the process; |

35 Figure 13 is a front elevational view of the
apparatus of Figures 5 through 8 showing further
details of the apparatus;



provi ding an el ongated strip of sheet material having opposite edge
portions which is in the coiled WD 97/18047

PCT/ US96/ 18263 -3- condition. A plurality of discrete support nenbers are
formed between the opposite edge portions at a first work station and the
coil is rewound with the support nenbers retai ned between the el ongated

strip edge amﬂghhkzns. The coil is then introduced to a Se?ﬁ£@?§$&538tation

havi ng neans for eding the strip of material into the wo I'on and
the strip of material is fed

-6 -

Figure 14 is an elevational sectional view
taken on an enlarged scale along the line XIV-XIV of
Figure 9 showing details of the apparatus during the
manufacturing process;

5 _ Figure 15 is an elevational sectional view
similar to Figure 14 showing the apparatus during a
further stage of the process;

Figures 16, 17 and 18 are front elevational
views, having portions of the structure eliminated to

10 show the operation of the apparatus shown in Figures 14
and 15; and

Figure 19 is an elevational sectional view
taken along the line XIX-XIX of Figure 9 showing

details of that portion of the apparatus on an enlarged
is scale for clarity. '

Referring now to the drawing and in

particular to Figures 1 and 2 a razor blade structure
10 is shown which is manufactured of two parts, a

20 cutting edge portion 11 and an L-shaped support member
12, which are welded or otherwise affixed one to the
other during the manufacturing process. Razor blades
such as the structure 10 are generally employed in
those razors which require blades movable relative to

25 the skin surface during the shaving process. As shown
in Figure 2 these blades are generally manufactured by
providing an elongated astrip 114 of sheet metallic
material and running the strip through a work station
116 having a combination die and cutter device to form

30 a plurality of unitary discrete blade support elements
118. The elements 118 are then transported in bulk to
the point at which they are to be assembled onto cutting
edge portion 11 to form a razor blade structure 10.

At the point of assembly the discrete

35 elements 118 are generally deposited into a vibratory
feeder 120, such as is well known in the art, which is
effective to align the discrete support members 118



along a path into the second work station. At the second work station each
support nenber is severed 10 sequentially from between the opposite edge
portions and renoved fromthe second work station in a direction transverse
to the path of feeding of the strip material to a third station for
attachment to a cutting edge portion of a razor blade. 15 ' The
met had may alwe ohmgpide the step of a formng a plurality ofPaTASI6M8263 i on
openings in the opposite edges of the strip of sheet material during the
form ng of the support menbers and the nmeans for feeding the strip into the
second work station may 20 conprise a sprockel for engaging the

regi strati on openi ngs and therebhy feeding the stri f terial..
g P ghto a track 122 wheregthey are é%é)edgato end into a

work station 130.

The assembly of the cutting edge portion 11

onto the elongated support members 118 (or 12 in the

5 present invention) may be performed at statioen 130 in a
number of processes all of which are well known in the
art. Generally a cutting edge portion 11 and a mating
elongated support member 118 or 12 are aligned in a
jig, or form, and are moved through a device which

10 performs the fastening proceass such as welding of the
two elements one to the other. The process performed
at the station 130 will not be discussed in detail as
it is sufficient to indicate herein that the only
requirement be that elongated support members 118 be

15 presented in alignment to the station for mating with
an appropriate cutting edge portion.

Referring now to Figures 3 and 4, in the
present invention the elongated strip of metallic
material 114 is provided in coil form and is fed

20 through a station similar to station 130 having a
device for bending and cutting (which may be any device
well known in the art) to form a continuous gtrip 14
having opposite edge portions 15 and 16 with a
plurality of L-shaped elongated support members 12

25 formed therebetween.. That is, in the present invention
the support members 12 are not severed from the strip
but each of the support members 12 being retained at
the'opposite edge portions 15 and 16. It should
further be noted that a plurality of registration

30 openings 18 are formed in each of the edge portions 15
and 16 at spaced intervals, which usage will be
explained as the description proceeds.

The continuous strip 14 is then re-coiled to
form a ceil 20 placéd on a reel 21. As shown in Figure

35 5, a strip of barrier material 22 is generally placed
on one side of the strip 14 to prevent interlocking, or
damage to the free edges of the support members 12 when



The method may al so include the step of aligning the strip of material at
the second work station prior to severing each of the support nenbers 25
fromthe strip. Wen a plurality of registration Openings are forned at
opposite edges of the strip of sheet material alignment nay be provided by
a plurality of elongated alignnent nenbers which extend through the

regi strati qQRoQRgRlen9s. 30 The support nenbers ap& shantially
L- shaped in ¢ross-section and a strip of barrier material nay be provided

to one surface of the strip of sheet material after formng the plurality
of discrete support nenbers and prior to re® rding of the coil 35 after
operation at the first work station.

the coil 20 is formed onto the reel 21.
Referring now to Pigure 6 taken in _
conjunction with Figure 5, the strip 14 is fed from the
reel 21 ontoc a sprocket 24 the sprocket 24 having a
5 plurality of registration pins 25 which are spaced to
project through the registration openings 28 and
thereby feed the strip 14 into a work station 26, which
will be described in detail below.
Referring to Figure 7 and 8, the strip 14 is
10 fed by means of the sprocket 24 along a path into a
guide member 28 having a slotted opening 29 formed
therein for receiving the edge portions 15 and 16 in
sliding engagement, and directing the strip into the
station 26. The work station 26 further comprises an
15 upper base member 30 and a lower base member 32 for
supporting the various working elements of the statiom
26. As shown in Figure 8, the upper base member 30 has
a slotted opening 33 similar to the opening 29 formed
in the guide member 28, the configuration of the
20 opening alsc being effective to retain the edge
portions 15 and 16 therein, for slidable movement of
strip 14 of the support members 12 therethrough.
It should be noted here that with regard to
the various motors, servo gystems, electrical ox
25 pneumatic components which may be contained in station
26 to form the operation system 26 that such components
are well known in the art, and need not herein be
identified in producing the present invention. The
system components may be altered from that shown or an
30 alternate component system devised by one familiar with
the electrical or pneumatic systems art. The entire
operating system will therefore not be explained in
detail, though the various elements are depicted as
these motors or devices may be changed or exchanged one
35 for the other without departing from the spirit of the
pregent invention.



The apparatus for the manufacture of razor WO 97/ 18047

PCT/ US96/ 8263 -4- bl ades having a cutting edge portion and el ongat ed
support nenber generally conprises neans for feeding an elongated strip of
sheet material in roll formalong a path into a work station, the work
station conprising 5 di e neans for supporting the strip sheet material
solely at oppuspvmsoerdges of the sheet. A punch nenber is di SRCHESP6IIER63
first position adjacent one surface of the strip of sheet material for
novenent through the 9

As best shown in Figures 12 and 13, aligning
means in the form of a plurality of pins 35, four in
number, are disposed two on each side of the path of
movement of the strip 14. The pins 35 are disposed

5 below the path of the strip 14 and aligned with the
registration openings 18 adjacent the edge portions 15
and 16. The pins 35 are spring-mounted (as shown in
Figure 6) and a cylinder 39 is effective to thrust the
rins upwardly through the openings 18 during an

10 operation on the strip 14 to maintain the strip in
proper position for severing a support member
therefrom, as explained below. The pins 35 are then
lowered to their initial position as shown in Figure 11
by cylinder 39.

15 Referring now to drawing Figures 1l through
17, as the strip 14 is fed through the station 26, it
passes between a stationary die 34 and punch 36 which
is movable from the position shown in Figure 14 to the
position shown in Figure 15. The punch 36 is effective

20 to sever a unitary support member 12 from the strip 14,
retain it on the upper surface of the punch and move it
to a position shown in Figures 15 and 17. It will be
noted that a pair of spring clamps 37 and 38 are
mounted on either side of the punch 36 the pins being

25 spring-mounted and aligned for contact with the edge
portions 15 or 16 and effective to retain the edge
adjacent the lower surface of the die member 34 as the
punch 36 moves upwardly carrying elongated support
member 12,

30 As may be observed in Figures 11 and 12, the
punch 36 has an elongated bore 41 formed therein,
extending to an opening at the upper surface of the
punch. A vacuum is produced in the bore 41 during
operation of the punch tc maintain a severed support

35 member positioned on the upper surface of the punch 36
until it is removed therefrom.

Referring now to Pigure 9 taken in




sheet to a second position to sever a suppert—renber. 10 from bet ween t he
sheet opposite edges.. Track neans are dlspose quacentTﬂ'

§F§STHA§ﬁEENon

and neans for forcing the sever ethis in a directdACERPansverse

to the path of feed of the elongat \ OV|ded t he
or f eed’ ﬂmj ﬂmﬁ"mgm

support nenber onto the 15 trac

strip into LRy Wﬁ station may conprlse rotatabl e sprockepciRRsk st
registration wth opposite edges of the elongated strip of sheet material,
and nmeans may further be provided for aligning the strip of material with
the 20 punch nmenber the aligning nmeans beltg-di sposed prior to the punch
menber al ong the path of the strip of sheet material. The elongated strip
of sheet nmteri al conjyubetion with Figures 11 through 17, a shuttle

device 38 is provided with a pusher arm 40 which is
disposed adjacent, and in alignment with, a severed
elongated support member 12 when supported on the upper
5 surface of the punch 36. Opposite the pusher member 40
an opening 42 is formed in the die member. The opening
42 provides access to a track 44 leading to the work
station 130 wherein the elongated support members 12
are joined with a cutting edge portion 11l to form the
i0 razor blade structure 10 as shown in Figure 1.

Referring still to Figures 16, 17 and 18,
with a severed elongated support member 12 supported on
the upper surface of the punch 36 in the upward
position, as shown in Figures 17 and 18 the pusher

1is member 40 is reciprocated across the top ©f the pﬁnch
forcing the support member 12 through the opening 42.
As shown in Figure 9, each of the support members 12 is
sequentially forced through the opening 42 and between
a movable guide 50 which is spring-biased to retain the

20 support member adjacent the upper surface of the track
44. A plurality of vacuum openings 52 are provided in
the track 44 which serve to retain the support members
onto the track as they are pushed by a succeeding
support member down the track and into the station 130.

25 As shown in Figure 12, after each elongated
support member 12 is removed from the strip 14, the
edge portions 15 and 16 are forced forwardly along the
path of movement of the strip and are sheared by a
separate punch 52, the edges 15 and 16 being drawn

30 upwardly by a vacuum, and into a wasate bin or other
device (not shown) for disposal.

It will be evident from the foregoing that
the retention of the plurality of elongated support
members 12 in the form of strip 14 during the formation

35 of the support members, and throughocut the movement
through the station 26 provides an improvement in the
manufacture cf a razor blade of the type shown. The



provided with a plurality of openings fornmed adj acent opposite edges

t hereof and the aligning neans conprise 25 a plurality of pins disposed
on either side of the strip of sheet material path for extending through
the strip of sheet material and maintaining it in alignment. 30

Ref erence is nade to the acconpanying drawing in which there is shown an

i | lustrativewomgdoarent of the invention fromwhich its nov@®CTUSEREs and
advantages will be apparent, wherein: Figure 1 is an elevational view
showi ng a 35 razor bl ade structure having a_,cutting edge portion and a

support nenber constructed in accordance wit it Re teachi ngs of the present
I nventi on; . :
’ separate support members are each aligned, retained and

controlled during movement of the punching and cutting
operation to the formation of the blade structure 10.
The retention of the support members 12 in a strip

3 further provides means for movement of the strip 14
through the station 26 by employing only the edge
portions 15 and 16. The present invention has
therefore resulted in the decrease in waste during the
manufacturing operation as well as an increase in the

10 number of parts which may be manufactured during a
period of time.

While it is apparent that changes and
modifications can be made within the spirit and scope
of the present invention, it is our intention, however,

15 only to be limited by the appended claims.



WD 97/ 18047 THIS o5 63 Figure 2
Is a schematic illustration depicting a prior art Uy g process for
produci ng razor blades as_shown in Figure 1; Fi ure 3 Isa top plan view
showi ng a portion 5 ofwrre ﬁ mﬂ' din

accordance with the teac he present | edis a
sectional “WgWw 131 portlmﬂ m m’I own in Fi gure 3 R iR28"

enl arged scal e clarit Figure 5 is an el evational
schematic view
- 12 -
CLAIMNMS
1. A method of manufacturing a plurality of

razor blades each having a cutting edge portion affixed
to an elongated support member, including the steps of:
5 _ providing an elongated strip of sheet
material, said elongated strip being in the coiled
condition and having opposite edge portioms;
forming a plurality of discrete support
members between said opposite edge portions at a first

10 work station and rewinding said coil with said support

members retained between said strip edge portions:;
introducing said coil at a second work
station having means to feed said strip of material
into said second work station;

15 employing said feed means to feed said strip
of material along a path into said second work station;

severing each of said support members
sequentially from between said opposite edge portions
and;

20 removing each said support member from said
second work station in a direction transverse to the
path of said strip feed and transferring each said
support member to a third work station for attachment
to a cutting edge portion of a razor blade.

25 2. A method of manufacturing as set forth in
claim 1, which further includes the step of forming a
pPlurality of registration openings in the opposite edge
portions of said strip of sheet material during the
forming of said support members.

30 3. | A method of manufacturing as set forth in
claim 2, wherein said feed means comprises a movable
sprocket for engaging said registration openings and
feeding the strip of material into said second work
station. .

35 4. A method of manufacturing as set forth in
claim 1, which further includes the step of aligning
said strip of material at said second work station

This Sheet Has Been Reﬂlaced
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show ng appar at us errpl oyed in the manufacturing of raz ' enpl oyi ng
the coil of naterial shomn_Lﬂ_ELQHL§§‘§_§Ega§U FiTY §§§§i evationa
side view show ng 15 details of the appar s of FIgu Figure 7 is an
el evational sectional view tml mmﬁu\mmre 6 showi ng
details of the apparatus of m’ ’ﬂ"mﬂm m nl an“m

Figure 8 is woostisseati onal’ séctifonal wiew | ar to Fi gur ePCTUSHAEI63al ong
the line VI11-VI1l of Figure 6, showi ng further details of the apparatus of
Figure 6; Figure 9 is a top plan view show I’:IL% t he

prior to severing each said support member.
5. A method of manufacturing as set forth in
claim 2, which further includes the step of aligning
said strip of material at said second work station
5 prior to severing each said support member by providing
a plurality of elongated alignment members for
extending through said registration openings.
6. A method of manufacturing as set forth in
claim 1, wherein a strip of barrier material is
10 provided to one surface of said strip of sheet material
after forming of said plurality of discrete support
members and prior to rewinding said coil at said first
work station. )
7. A method of manﬁfacturing as get forth in
15 claim 1, wherein said discrete support members are
substantially L-shaped in cross-section.
8. A method of manufacturing as set forth in
claim 3, which further includes the step of aligning
said strip of material at said second work station
20 prior to severing each said support member.
S. A method of manufacturiﬁg as get forth in
claim 3, which further includes the step of aligning
said strip of material at said second work station
prior to severing each said support member by providing
25 a plurality of elongated alignment members for
extending through said registration openings.
10. Apparatus for the manufacture of razor blades
each having a cutting edge portion and an elongated
support member comprising:
30 ' means for feeding an elongated strip of sheet
material in roll form along a path into a work station;
said work station comprising die means for
contacting said strip of sheet material solely at
opposite edges of the sheet;
35 a punch member disposed in a first position
adjacent one surface of said strip of sheet material
for movement through the sheet to a second position to

is Sheet Has Been Re| laced
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sectional view taken along the line X-X of Fi ng" etails of the
apparatus on an enl arged~scare Tor crarity; F| gure

de el evati onal

v.| ew s_hovvr ng 30 t he app u“muﬂ‘m a sequence of

operation of the apparatu i! E srd lew simlar to
a

Figure 11 SQB\%%‘; he appar her sequence ofp@ERE4oghiszes I N the

25 apparatus of Figures 5 through 8; Figure 10 |%F%BL|$A§ (r,onal

process; Fi gure 13 is a front el evational view of the
appar at us of Figures 5 through 8 showing further details of the apparatus;
- 14 -

sever a support member from between the sheet oppdsite
edges;
track means disposed adjacenﬁ said work

station; and

5 means for forcing said severed support member
in a direction tiansvefse to the path of feed of said
elongated strip and depositing said support member onto
said track.
11. Apparatus as set forth in claim 10, wherein

10 sald means for feeding said elongated strip comprises
rotatable sprocket means for registration with opposite
edges of said elongated strip of sheet material to
thereby move saild elongated strip into said work
station.

15 12. Apparatus as set forth in claim 10, which
further comprises means for aligning said strip of
material with said punch member, said aligning means
being disposed prior to the location of said punch
member along the path of said strip of sheet material.

20 13. Apparatus as set forth in claim 12, wherein
said elongated strip of sheet material has a plurality
of openings formed adjacent each opposite edge thereof
and said aligning means comprises a plurality of pins
disposed on either side of said strip of sheet material

25 path for extending through said openings in said strip
of sheet material.

14. Apparatus as set forth in claim 10, which
further includes vacuum means disposed in said punch
means for retaining a severed support member on said

30 punch. .

15. Apparatus as set forth in claim 11, which
further comprises means for aligning said strip of
material with said punch member said aligning means
being disposed prior to the location of said punch

35 member along the path of said strip of sheet material.

16. Apparatus as set forth in claim 15, wherein

said elongated strip of sheet material has a plurality

Thlsllblliiet |illai |i3een|I|Tlaced
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Figure 14 is an elevati onal sectional view takensxneer HAS BEENd scal e al ong
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view simlar to Figure 14 shoWw rtg the®apparat us her stage of

the process; woewses 16, 17 and 18 are front el! /USPEA 8268
portions of the structure elimnated to 10 show t he operation of the
apparatus shown in Figures 14

- 15 -
of openings formed adjacent each opposite edge thereof
and said aligning means comprises a plurality of pins
disposed on either side of said strip of sheet material

path for extendiang through said openings in said strip
5 of sheet material.

. This Sheet
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and 15; and Figure 19 is an el evational sectional view taken along the |ine
XI X-XI X of Figure 9 showing details of that portion of the apparatus on an
enl arged 15 scale for clarity. Referring nowto the drawing and in
particular to Figures 1 and 2 a razor blade structure 10 is shown which is
manuf actured of two parts, a 20 cutting edge portion 11 and an L-shaped
suppart nmenbyo drasedthi ch are wel ded or otherw se affi xed onecrausobres2es her
during the manufacturing process. Razor bl ades such as the structure 10 are
general |y enployed in those razors whi 8V equire bl ades novabl e rel ative to
25 the skin surface during the shaving process. As shown
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in Figure 2 these bl ades are generally manufactured by providing an

el ongated strip 114 of sheet netallic material and running the strip
through a work station 116 having a conbination die and cutter device to .
form30 a plurality of unitary discrete blade support elenents 118. The
el ements 118 are then transported in bulk to the point at which they are to
be assenbl ed vp@bingestt ti Ng edge portion 11 to forma razor DblRqa;sséAgded Ur €
10. At the point of assenbly the discrete 35 el enents 118 are general ly
deposited into a vibratory feeder 120, 2/¢% as is well known in the art,
which is effective to align the discrete support nenbers 118
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WO 97/ 18047 PCT/ US96/ 18263 -7- onto
a track 122 where they are fed end to end i nto a Twg SHEETRHASBERRO. The
assenbly of the cutting edge portion 11 onto the el orRE.adEBUpport nenbers
118 (or 12 in the 5 present invention) my be p_gf?z ation 130 in
a nunber of processes all of which are well knom";?_;%@‘-& milli nerally a
cutting edge vapbisigedy 11 and a mati ng el ongat ed sﬂi:f l} CT, g2612 are
aligned in ajig, or form and are noved/through a device which 10

perforns the fastening process such as welding of the two el enments one to
the other. The process perforned
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at the station 130 wll not be discussed in detail as it is sufficient to

i ndicate herein that the only requirenment be that el ongated support nenbers
118 be 15 presented in alignnent to the station for mating with an
appropriate cutting edge portion. Referring nowto Figures 3 and 4, in the
present invention the elongated strip of metallic material 114 is provided
in coil for st fed 20 through a station sinlar to SFCAVUSIEISRED
haV|ng a deV|ce or bendi ng and cuttinglﬂwﬂich may be any device well known
in the art) to forma continuous strip 1 avi ng opposite edge portions 15
and 16 with a plurality of L-shaped el ongated support nenbers 12 25

formed therebetween. That is, in the present invention
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t he support nmenbers 12 are not severed fromthe strip but each of the
support nenbers 12 being retained at the opposite edge portions 15 and 16.
It should further be noted that a plurality of registration 30 openi ngs
18 are forned in each of the edge portions 15 and 16 at spaced intervals,
whi ch usage wi Il be explained as the description proceeds. The conti nuous
strip 14 is tR@ysh6ees0il €d to forma coil 20 placed on a reepogilsosfzes NOWN
in Figure 35 5, a strip of barrier material 22 is generally placed on one
side of the strip 14 to prevent interlocki)ﬂg, or danmage to the free edges
of the support nmenbers 12 when S/

6
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WO 97/ 18047 PCT/ US96/ 18263 - 8- the
coil 20 is forned onto the reel 21. Referring nowto Figure 6 taken in
conjunetion with Figure 5, the strip 14 is fed fromthe reel 21 onto a
sprocket 24 the sprocket 24 having a 5 plurality of registration pins 25
whi ch are spaced to project through the registration openings 28 and

t hereby feed woewsosi p 14 into a work station 26, which willpdyg,esesd Ped
in detail below Referring to Figure 7 and 8, the strip 14 is 10 fed by

means of the sprocket 24 along a path intglﬁ,guide menber 28 having a
sl otted opening 29 forned

FiG. 9
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therein for receiving the edge portions 15 and 16 in sliding engagenent,
and directing the strip into the station 26. The work station 26 further
conprises an 15 upper base nmenber 30 and a | ower base nenber 32 for
supporting the various working el enents of the station 26. As shown in
Figure 8, the upper base nmenber 30 has a slotted opening 33 simlar to the
openi ng 29 forn; i;lthe gui de nenber 28, the confi gurati onpofrusdsasid

openi ng al sSVBEY effective to retain the edge portions 15 and 16 therein,
for slidable nmovenent of strip 14 of the'gﬂﬁﬁort menbers 12 theret hrough.
It should be noted here that with regard to the various notors, servo
systens, electrical or 25 pneumati ¢ conponents which nmay be contained in
station
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26 to formthe operation system 26 that such conponents are well known in
the art, and need not herein be identified in proddiSiSHEETHASBERENt

i nvention. The system conponents nay be altered from RE&IIAQEIm)vm or an 30
al ternate conponent system devi sed by one famli ar,, tri cal or
pneumatic systems art. The entire operating systen &s"j' m e not be
expl ai'ned i n weerilsga7rt hough the various el enents are @ #g

notors or devices may be changed or exch ? d one 35 for t s

Wi t hout departing fromthe spirit of the%z sent invention.

0
g (42 . .
4 33 A—34
m | |
{ 35/\? 35 '—\r...
/J N N v, N {
| rr““ /(‘52
’K_ E’_ L LA ——
32 FilG. 1] T

This Sheet Has Been

L i



WO 97/ 18047 | PCT/ US96/ 18263 -9- As

best shown in Figures 12 and 13, aligning ne of a plurality
of pins 35, four in nunber, are disposed tmoaﬁﬁs gA%%Egy the path of
novenent of the strip 14. The pins 35 are dispose éA el ow the path of the

strip 14 and aligned with the registration o;bﬁalgll‘!ﬂmﬂgiﬂmaﬁent the edge
portions 15 awe®9z8804The pi ns 35 are spring-nb

6)
and a cylinder 39 is effective to thrust .the pins upwardly through ﬁfg
openi ngs 18 during an 10 operation on 9t strip 14 to maintain the strip
I n proper position for severing a support nenber therefrom as expl ai ned
bel ow. The pins 35 are then
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| owered to their initial position as shown in Figure 11 by cylinder 39. 15
Referring now to draw ng Figures 11 through 17, as the strip 14 is fed
through the station 26, it passes between a stationary die 34 and punch 36
which is novable fromthe position shown in Figure 14 to the position shown
in Figure 15. The punch 36 is effective 20 to sever a unitary support.
menber 12 fr@@digesstrip 14, retain it on the upper surface graidsgiggnch
and nove it to a position shown in Figofe3s 15 and 17. It will be noted that
a pair of spring clanmps 37 and 38 are nou it her side of the punch
36 the pins being 25 spring-nmounted and Jal i gned fjor contact with the edge
portions 15 or 16 and effective to retainithe bge

-

FIG. 13




adj acent the |lower surface of the die nenber 34 as the punch 36 noves
upwardly carrying el ongated support nenber 12. 30 As may be
observed in Figures 11 and 12, the punch 36 has an el ongated bore 41 forned
therein, extending to an opening at the upper surface of the punch. A
vacuumis produced in the bore 41 during operation of the punch to nmaintain
a severed sURBQbInsger NEMber positioned on the upper surfa sob/BsPunch
36 until it is renmoved therefrom Referring nowto Figure 9 taken in
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- 10 - conjunction wth Figures 11 through 17, a shuttle device 38 is
provided with a pusher arm 40 which is di sposed adjacent, and in alignnent
with, a severed el ongated support nmenber 12 when supported on the upper
surface of the punch 36. Qppo- 5 site the pusher nenber 40 an opening 42 is
formed in the die nenber. The opening 42 provides access to a track 44

| eadi ng to tivwownidesst ati on 130 wherein the el ongated suppolgeriRghping 12
are joined with a cutting edge portion lﬁyig formthe razor blade structure
10 as shown in Figure 1. 10 ferring still to Figures 16, 17
and 18, with a severed el ongated support nenber 12 supported on the upper
surface of the punch 36 in the upward position, as shown in Figures 17 and

18 the pusher HEE?Gr 40 i s reciprocated
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across the top of the punch forcing the support nenber 12 15 ° through the
opening 42. As shown in Figure 9, each of the support nenbers 12 is
sequentially forced through the opening-42 and between a novabl e gui de 50
whi-ch is spring-biased to retain the support nenber adjacent the upper
surface of the track 44. A plurality of vacuum 20 openi ngs 52 (Figure 19)
are provided WR9H®4T r ack 44 which serve to retain the suppopétr/ifSsEagsss ont o
the track as they are pushed by a succeedt$€3support menber down the track
and into the station 130. As shown in Fig 12, after each el ongated 25
support nenber 12 is renoved fromthe strip 14, the edge portions 15 and 16
are forced forwardly along the path of nnvenent of the strip and are
sheared by a separate punch
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54, the edges 15 and 16 being drawn upwardly by a vacuum and |nto a waste
- bin or other device (not shown) for 30 disposal. It wl t[flcgn26-;
the-foregoing that the retention of the plurality of el ongat @41 T
menbers 12 in the formof strip 14 during the formation of the Suppert <3 JUN (g
menbers, and throughout the novenent 35 through the station 26 provides

an i nprovenent in the manufacture of a razor blade of the type shown. The

WO 97/ 18047 - 10 - PCT/ US96/ 18263 - 11 -

conjunction with Figures 11 through 17, a shuttle device 38
is provided with a pusher arm 40 which is disposed adjacent,
and in alignment with, a severed elongated support member 12
when supported on the upper surface of the punch 36. Oppo-
5 site the pusher member 40 an opening 42 is formed in the die
member. The opening 42 provides access to a track 44
leading to the work station 130 wherein the elongated
support members 12 are joined with a cutting edge portion 11
to form the razor blade structure 10 a8 shown in Figure 1.
10 Referring still to Figures 16, 17 and 18, with a
severed elongated support member 12 supported on the upper
surface of the punch 36 in the upward position, as shown in
Figures 17 and 18 the pusher member 40 is reciprocated
across the top of the punch forcing the support member 12
15 through the opening 42. Aas shown in Figure 9, each of the
support members 12 is sequentially forced through the
- opening 42 and between a movable guide 50 which is
spring -biased to retain the support member adjacent the
upper surface of the track 44. A plurality of wvacuum
20 openings 52 (Figure 19) are provided in the track 44 which
serve to retain the support members onto the track as they
are pushed by a succeeding support member down the track and
into the station 130. _
As shown in Figure 12, after each elongated
25 support member 12 is removed from the strip 14, the edge
portions 15 and 16 are forced forwardly along the path of
movement of the strip and are sheared by a separate punch
54, the edges 15 and 16 being drawn upwardly by a vacuum,
and into a waste bin or other device (not shown) for
30 disposal.
It will be evident from the foregding that
the retention of the plurality of elongated support
members 12 in the form of strip 14 during the formation
of the support members, and throughout the movement
35 through  the station 26 provides an improvement in the
manufacture of a razor blade of the type shown. The
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sépar'ate Support—TENber s are each ali gned, retained and controlled durin
roverent of the ﬁﬁg Q,]&@ldceéuttlﬁgls rat ion to the for Uﬂboﬁ‘) bhe %Zb 5

bI ade structu tion ENvenbers 1 &
f 18%%ner prowd verrent of rip 14 throug WJS&&? N1998

by enpl oying o port i ogﬂlﬂmﬂ l' he present invention has
therefore resulted in the decreas ng t he manuf acturi ng
operation as well as an increase in the 1

manuf actured during a period of tine. ;;/)t !Euniulnts)e;pg;r gtm’mmnmuxmnund

nodi fications can be made within the scope of the‘preseht 5 *
invention, it is our Anhelbl QT miHufsMEling a plurality of razor blades each having a

cutting edge portion affixed to an elongated support member, including the steps of:

providing an elongated strip of sheet material, said elongated strip being
in the coiled condition and having opposite edge portions;
foﬁning a plurality of discrete support members between said opposite
edge portions at a first work station and rewinding said coiled strip with said support
members retained between said opposite edge portions;
introducing said coiled strip at a second work station having means to
feed said strip of material into said second work station;
v employing said feed means to feed said strip of material along a path
into said second work station; |
severing each of said support members sequentially from between said
opposite edge portions and;
removing each said support member from said second work station in a
direction transverse to the path of said strip feed and transferring each said support
member to a third work station for attachment to a cutting edge portion of a razor
blade.
2. A method of manufacturing as set forth in claim 1, which further
. includes the ‘step of forming a plurality of registration openings in the opposite edge
- portions of said strip of sheet material during the forming of said support members.
3. A method of manufacturing as set forth in claim 2, wherein said feed
means comprises a movable sprocket for engaging said registration openings and
féeding the strip of material into said second work station.
4. A method of manufacturing as set forth in claim 3, which further
includes the step of aligning said strip of material at said second work station prior to
severing each said support member.
5. A method of manufacturing as set forth in claim 3, which further
includes the step of aligning said strip of material at said second work station prior to
severing each said support member by providing a plurality of elongated alignment
members for extending through said registration openings.

6. ' A method of manufacturing as set forth in claim 2, which further

AMENDED SHEET



15 ‘only to be linited by the appended cl ai ns. -12- CLAIl MS 1.
A net hod of manufacturing a plurality of razor bl ades e ' t iy

edge portion affixed. _ ﬁ pport nmenber, in? [ trgegjapg 2g63
of . providing an el of = Eldet material , said d? & N 1998
being in the coiled c i Jg opposite edge portions; formng a
plurality of discreté menbers between said opposite edge portions

at a first work station and. rew ndi ng sg'd coiled strip with said support
menbers retai ned between said opposite e %é portions; introducing said

coiled strip,ats the>stéf of aﬁ\é}ﬁkg §£lﬁt§tr?[§' of r1tht TP st&nd work station prior to

severing each said support member by providing a plurality of elongated alignment

" members for extending through said registration openings.
7. A method of manufacturing as set forth in claim 1, which further
includes the step of aligning said strip of material at said second work station prior to
severing each said support member.
8. A method of manufacturing as set forth in claim 1. wherein a strip of
barrier material is provided to one surface of said strip of sheet material after forming
of said plurality of discrete support members and prior to rewinding said coiled strip at
said first work station. _
9. A method of manufacturing as set forth in claim 1, wherein said discrete
support members are substantially L-shaped in cross-section.
10. Apparatus for the manufacture of razor blades each having a cutting edge
portion and an elongated support member comprising:
| means for feeding an elongated strip of sheet material in roll form along
a path into a work station;
said work station comprising die means for contacting said strip of sheet
material solely at opposite edges of the sheet;
a punch member disposed in a first position adjacent one surface of said

strip of sheet material for movement through the sheet to a second position to
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feed said strip of material into said second work station; enploying said

feed neans to feed said strip of material along a path into said second

wor k station; severing each of said support nenbers sequentially from

bet ween sai d opposite edge portions and; renoving each said support menber
fromsaid second work station in a direction transverse to %filg
Strip feed and transferring each sai d support nember to a th|rd wor 26
sfation for attachnment to a cutting edge portion of a razor .

-Airret hod of manufacturing as set forth in claim1, which furﬂ?wugl u&aslUN 189
tthe step of forming a plurality of r %tratlon openings in the opposite

edge portions of said strip of sheet erial during the formng of said
support nenbers. 3. A nmet hod of manufacturing as set forth in
£kaim2, wherein said feed means conprises a novabl e sprocket for engaging

i d registration openings and
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feeding the strip of materi al
met hod of manufacturing as set forth in
step of aligning said strip of material
to severing each said support nenber.

#Ms set forth in claim3, which further
str}p of materi al
fupport menber by providing a plurality

extending through said registration openi ngs.
Hanuf acturing as set forth in clai mcgé‘g\hlch further -
a

tep of aligni aid stri

0

ter

into said

5.

second work station. 4. A
claim3, which further includes the
at said second work station prior

A met hod_of nanufacturlng
ncl udes.the step o

at said second work station prior to severps
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severing each said support nenber by providing a plurality of el ongated

al i gnnment nenbers for extending through said registration openings. 7.

A nmet hod of manufacturing as set forth in claim1, which further includes

the step of aligning said strip of material at said second ) rk stat

prior to severing each said support menber. 8. A rreth ‘jg]/l 8&}
manuf acturing as set forth in claim1l, wherein a strip of barr naterlal

1s provided to one surface of said strip of sheet materi al JP%kf ngaﬂj
said plurality of discrete support nenbers and prior to remnndlng sa d UN 15
coiled strip at said first work station. 9. A net hod of

manufacturing as set forth in claiml1, wherein said discrete support

menbers are substantially L-shaped in cross-section. 10. Apparatus for the
manuf acture of support members for razor bfdpes each razor bl ade having a
cuttlng edge p yon and an el ongat ed suppo menber, sai d apparatus

conpri si ng:
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_eans for feedi
‘path into a wor

gﬂEPLﬁﬂEME@ﬂt!ﬁﬁEB’t ip of MOFGareh al Rowpsel Uopyh al ong a

: rd—oilk station conprising die nmeans for
contacting saidistjrip_of matieri al solely at opposite edges of the
HQMAihggémr

strip of sheet rfatler ?e;hggfpoﬁ%emﬁwf%sﬂmugh

adj acent one sur e of said. stdi
the strip of shept material to a econd‘bﬁ%rtlon to - - sever a
support nenber f ee e edges of the strip of sheet

L A method of manufacturing a plurality of razor blades each having a

cutting edge portion affixed to an elongated support member, including the steps of:
providing an elongated strip of sheet material, said elongated strip béing
in the coiled condition and having opposite edge portions; _ |
forming a plurality of discrete support members between said opposite
' edge portions at a first work station and- rewindiﬁg said coiled strip with said support
members retained between said opposite edge portions; '
introducing said coiled strip at a second work station having means to
feed said strip of material into said second work station;
" employing said feed means to feed -said strip of material along a path
into said second work station; o
severing each of said support members sequentially from between said
opposite edge portions and; ° | . o I.
removing each said-support member from said second work station in a
direction transverse to the path of said strip feed and transferring each said support
member to a third work station for attachment to a cutting edge portion of a razor
blade. ' ' | '
2. Amethodof n':lanufacturing as set forth in claim 1, which further
includes the step of forming a plurahty of registration openings in the opposite edge
portions of said strip of sheet material during the forming of said support members.
3. A method of manufacturing as set forth in claim 2, wherein said feed
means comprises a movable sprocket for engagiﬁg said registration openings and
feeding the strip of material into said second work station. _
4. A method of manufacturing as set forth in claim 3, which further
includes the step of aligning said strip of material at said second work station prior to
severing each said support member. :
S. A method of manufacturing as set forth in claim 3, which further
iﬁcludes the step of aligning said strip of material at said second work station prior to
severing each said support member by providing a plurahty of elongated alignment
members for extending through said registration opemngs
6. A method of manufacturing as set forth in claim 2, which further -
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Ftrack heans.disbosed"adjaceaLmsaLd-mork station; and 5 means
“for forcing said severed support nenber in a direction transverse to the

pat h of feed of rip and depositimRgespp~e _ _
onto said track. Iﬂ” umumas set. forth in ﬁgﬁﬁ@mmﬂg@?ﬁ
means for feeding® sdid'el 8nghted strip of _sheet material conprises
rotatable sprocket means for regi strati onldith opposi te edges of said

C ong ot AR, b SE B WA A S SAEh 348 0% RS b 1,
I T e s St
members for extending through said registration openings.
7. : A method of manufactunng as set forth in claim 1, which further
includes the step of al1gmng said sinp of matenal at said second work station prior to
severing each said support member.
. 8. A method of manufacturmg as set forth in claim 1, wherein a strip of
barrier material is provided to one surface of said strip of sheet material after formmg
of said plurality of discrete support members and prior to rewmdmg said’ coiled strip at
said first work station.

9. ' A method of manufacturing as set forth in claim 1, wherein sa1d discrete
_ support members are substantially L-shaped in cross-section.

10. Apparatus for the manufacture of support members for razor
blades each razor blade having a cutting edge portion and an
elongated support member, said apparatus comprising:

means for feeding an elongated strip of sheet material in
roll form along a path into a work station; |

said work station compriéing die means for contacting said

strip of sheet material solely at opposite edges of the strip
of sheet material;

a punch member disposed in a first position adjacent one
surface of said strip of sheet material for movement through
the strlp of sheet material to a second position to

REPLACEMENT SHEET
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_being disposed prio
‘said strip of sheet
claim 12, wherein sgi - erongated stTi
openi ngs forned adj
conprises a plural
sheet material 25
of sheet material.
further includes vacuum

of said punch nmenber along the path of
AppaLat.us -as,-set. éf“*?[ft" 4 N

of sheetsiirat-exi-glilaY i aplinEal ity of
sai d aligning nmeans

centy gwf@r gf@osit . edge thereof—an (
(o B el on e ey ML ..,
4. Appar at up -agg set forth'isn el at m"o0,® whi ch

; ' d in said punch neans for retaining a

nBERACEMEND BHEET 3

O D070

severed SUppCHévé@@eéu%bﬁ@'ﬂeﬁger POk be FRELE thd Ssheet oppPRALAt US as

set forth in claim

11.

1
edges o]f the sltr(':1hp of sheet material; :

track means disposed adjacent said work
station; and

means for 'forcing said severed support member
in a direction transverse to the path of feed of said

elongatéd strip and depoéiting said support member onto
said track.

Apparatus as set forth in claim 10, wherein said means for

feeding said elongated strip of sheet material comprises

rotatable sprocket means for registration with opposite edges
of said elongated strip of sheet material to thereby move said
elongated strip of sheet-material into said work station.

-15

20 .

25

30

35

12. 'A_pparatus as set forth in claim 10, which
further comprises means for aligning said strip of sheet
material with said punch member,: gaid aligning means
being disposed prior to the location of said punch
member along the path of said strip of sheet material.
13. Apparatus as set forth in claim 12, wherein
said elongated strip of sheet material has a plurality
of openings formed adjacent each opposite edge thereof
and said aligning means. comprises a plurality of pins

- disposed on either side of said strip of sheet material

path for extending through said ppenings in said strip
of sheet material.
14. Apparatus as set forth in claim 10, which

. further includes vacuum means disposed in said punch

means for retaining a severed support member on said
punch  member .

1s5. _ Apparatus as set forth in claim 11, which
further comprises ;peans'\for aligning said strip of
material with said punch member_,_;said aligning means
being disposed prior to the location of said punch
member along the path of said strip of sheet material.
16. Apparatus as set forth in claim 15, wherein
said elongated strip o'f. sheet material has a plurality



-

Jurther conprlses means for allgnlng said strip of material with said punch
“menber said aligning neans bei ng di sposed prior to the location of said
punch 35 menber along the path of said strip of sheet material. 16.

Appar at us as set‘Tthh~+n\ngLgLEg+_mhereln said elongated strip of sheet
material has a pl Q” - 15- openi ngs forned adjacent each opposite
edge thereof and E{ ns conpri ses apir Aty s0 iy +aposed
on either side of eet mat er i al Rémlﬁb[: "f}%%fh@%%iEZugh
said openings in said strlp * i

- 15 -

of openings formed adjacent each opposite edge thereof

and said aligning means comprises a plurality of pins

disposed on either side of said strip of sheet material

path for extending through said openings in said strip
5 of sheet material.
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A razor blade construction is manufactured of a thin element of blade stock forming the cutting edge portion which is welded or
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