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METHGD OF MA(KJN G PARTS ‘FOR COMB
. UNITS AND THE- L]ZKE SR

Charles L. Molna,r, Chicago, L, assagnor to C}n-:
cago Tiexihle Shaft Com‘pzm*y (Clhbaho, Ill &
cemerzntmn Q¥ 1 Illmom :

m*)plxwaon Auf'ust 1, 1244, Ser ial No 349 344 v
(CL "Zﬁulﬂ‘l)
Thas 1nventmn 1e1ates to a method of making - .

5 Claims.

paris of certain intricate shape characteristics
from . sheet metal wherein a high degree of pre-
cision and permanency in the ultimate shape is
desired.

“The invention has further reference to t.le.
manufacture of a multi-part comb umit _which

constitutes the stationary hair receiving and
shearing member of a dry shaver. A comb unit
of ‘this. type -is- disclosed in ths Patent No.
2,334,801 to John Bruecker, for Shaving imple-
ment.
{8 characterized by one part comprising an ex-
tremely thin gsheet of spring steel perforated to
provide hair-receiving openings and cutting edges

and another part comprising a skelston support- . :

ing frame having arched supporting ribs.
parts are assembled into a unit with the thin
comh plate flexed: over the arched ribs-and con-
forming to the shape thereof and. with the mer-
ginal portions of the plate fixedly secured by
¢lamping or interlocking directly to the support-
ing frame so as to-constitute a unitary. comb
struciure.. In. the operation -of a dry shaver of

thig: kind precision of shape of the comb struc- 9
ture and the quality of accurately maintaining &

its shape are important and highly desired fac-
fors. 'These Yeguirements are: difficult to attain
partly . beeause. the -comb is a replaceable unit

- which must ceact with other parts cn the shaver 3
proper and partly beeause the cutting efficiency

depends. on precisien intimate contact. hetween

the eutting edges of the comh and the cutter. . .

Prior to. my invention a difficult problem was
encountered im the manufascture of a multi-parf
eomb structure of the character described in that
known metheods of manufacture did not provide
the desired degree of accuracy and uniformity in
shape of the finished comh structure, nor perma-
nency: of. such shape. This problem was accen-

tuated: hecause. of the intricate shape charaeter-

istics of the comb unit and 'rhe hrgh degree of
precision desired. .

The primary ebject of my mventlon is, thern-
fore;, to provide an improved method of manu-~
factuze characterized by certain steps the nature

of which: will be described more fully hereinafter.

Anpther ebject. of my-invention is o previde,
moxe partmularly, an-improved. methed of manu-

facturing. g, multi-part. comb. unit of the charae-

These
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ter described, with the: view to attaining greater .-
. unltary striicture;.

tenslle strength, permanency, af. form, and eeon-
omy in. the cost.of manufactute of such. unit.

In furtherance of these objects . mv invention.

contemplates. certain new: and unique: manufac-

55

tunng op°rat10ns including, the. mak1ng of a comb, 2

support sof - exceptlonal tensﬂe strength and ac-
curacy ‘of its compenent ;parts, improvements. in
the -manufacture-of the -comb plate: partmularly

inthe grinding-of the close shaving area thereof,
1mprovements in the manufacture -of the comb =
support, -and an improved- method -of- assembhng

‘the rcomb ‘plate -arnd the support in.afinal, pers

manent unit.
‘Other «objects -and. attendant advantages :
be. appreciated by..those sk}lled in this art as the )

i e mventxon becomes better urderstood ‘by: referenee
~Said. comb unit disclosed - in said patent -

to the following description when considered in
connection: w;th the accompanymg drawmgs in
which—

Flgure 1.ds: a @erspectlve v1eW partly broken
away; showmv a comb unit of the character de-

. Seribed;

Figs. 2 to 6 mcluswe are views: of The comb
support at: dafferent stages of manufacture;

-Figs. T and- 8 are enlarged detaﬂ ‘sections taken
on-the section hnes 11 and —8 respectwely,f
of Pig, 33 B L

Fig.. 9.is an: enlarged view leokmor ata lon i
tudinal side of-the comb support showing the
manner. in; Wthh this part is located ‘on-a_die
member -during certain - operatmns descnbed
later; i

Fig. 10 is a perspectwe v1ew of ! ﬁmshed comb
plate chowmg the blank‘ng and grmdmg operas= -
tions, respectlvelv, R ‘

Figs..11 and. 12 are face views: of the eomb
plate showing - the blankmg angd grmdmg Opera-
tions, regpectively. - :

- Pig. 13 is an enlarged snctmn showmg a num- .
ber of comhb blanks on a:special grinding arbor
and & grinding whee] in grmdmg relatmn to one

" of . the comb blanks;

. Pigs. 14 and 15 are foce v1eWs of the comb
blank showmg additional oueratlons descrlbed

) later P

i Fig, 16-is an enlarUed fragme‘ntary vzew shbw-
mg the per‘foramﬁns at 0n° corner of the comb '
plate:

Figs. 17, 18, ana 19 g¥e sectlonal views taken

) on the sectioni lifie 1117 6f Fig. 16 showing suc-
* eéssive shape characterlstws of the comb pl '

Fig ?0 s s fragmentary vertical’ section
through s die assemblv comprxsmg upper and
Tower die mertibers which I have designed for:
assembhng‘ the comb plate and suppolt mto a:,

HFig, 21 ig afragmentary plan v1ew showmg the ’
lower d1e meniber and its comnonent parts w1th.
one of the parts: removed; ~ o

Elgs 22 to 25 mc}uswe, are enlarged frag-,
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mentauy sectlons showing certain steps in the die
operations described later; and

PFig. 26 is a further enlarged detail section
through the riveted portion of the comb unit.

While my invention in certain of its phases is
adapted for the manufacture of parts other than
the comb plate and support herein shown, it will
be understood insofar as these broader teachings

are concerned that they are here shown for pur- .-

pose of illustration in connection with the comb

unit above ‘identified. It will also be undérstood -+~

10

that my invention in certain of its phases is: -

directed particularly to the. manufacture of a
comb unit such as 1denu1ﬁed ‘or:to a comb struc-
ture having at least some of -the cha1 acterxstlcs
of said comb unit. :

Referring more particularly to F1gs 1 and 10"
it will be ohserved that the comb unit is made up

of a comb plate and a support therefor designated
generally by reference’ numerals- 26 -and 27T, re-
spectively. This comb unitis a repla,cea.ble com-~
ponent part of an electric dry’ shaver’ such-as
" disclosed in the Bruecker Patent No. 2,234:891,
above mentioned, which operates on the principle
covered in ‘the Bruecker Patent No, ‘2,081,694,
granted May 25, 1937. - The comb plate: 26° here

shown embodies certain improvements’ over-that -

shown ‘{n' said Bruecker Patent No." 2,234,891,

15
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. openings 28 for holding the blank during certain

manufacturing operations. The plate is then re-
duced in thickness to approximately .002" in a
limited area designated by 39, Fig. 12, this area
being sectioned to show grinding. In Fig. 13 is
shown a special grinding fixture for this opera-
tion. . The comb blank is positioned on a rotary
fixture 41 having a supporting surface 42 con-

-.centric with the center about which the fixture

rotates and receding supporting surfaces 43 which

‘receive an end portion of the blank. Retaining

lugs 44 on the fixture engage in the openings 38

to hold the blank in the position shown. By
;. proper rotatlve feed of the fixture with respect to

a-grinding wheel 45, the area 39 will be ground
to the desired reduct1on The grinding wheel is
preferably faced to grind an area corresponding
in width with that of the area 39. The grinding

" is done throughout the length of the. supporting

20
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some’ of which improvements are the ‘subject -

matter of Patents Nos 2234 893 2234 894 and
2,234,929,

Prior to my’ 1nvent10n the comb umt ex1sted
as a structure substantially in the form- shown

30

in Figs. 1 and 10, that is, characterlzed by a comb -

plate of extremely thin spring' steel: perforated to

. provide a number of so-called “close shavmg”.

35

areas 28 having small closely positioned hair-re- i
ceiving opemngs and a so-called “Iong hair” cut- -
ting area 29 at each end having ‘teeth adapted ‘

for more readily cutting long hairs as distin~
guished from the close shavmg functmn of the
areas 28, the said support 2T in the form of a
skeleton‘frame having long1tud1nal side members
3i'and 32 joined by arched cross meinbers 33 and
34 at the ends and narrower intermediate mem-
bers or ribs 35 which are disposed beneath ‘and
register with the imperforate areas 36" between
the areas 28, tHe comb’ plate’ belng flexed to con-
form to the outer shape of the support and belng
attached to said support preferably to the longi-
tudinal members~ thereof.  More - particularly;

the comb plate was clamped or”interlocked to

said longitudinal members 31 and 32 as claimed
in"the patent to’ John Bruecker No. 2, 234 ,893, for
Shaving’ implement. - The comb init structure

here shown in which the comb plate is attached -

to the longltudmal members of the support by a
rivet ‘structize “is claimeéd in said Patent No.
2,234,929, for Shaving implement. - There are
certain, steps ‘in the  marufacture ‘of said .comb
plate covered:in Patent No. 2,182,067, granted

December 5, 1939, to John Bruecker, for Process-

of manufactux ing a shaving tool. -

. Referring-now to the. manufacture of the- comb
plate F‘lgs 11 to. 19 ‘inclusive: In. the present
embodiment of the invention the plate is-of .004"’
spring steel as-distinguished from thinner stock

.of° approxunately .002’” heretofore used, I’ em-~. ..

ploy the thicker stock in order to provide 'different
thicknesses in the arcas 28 and 29 above men-’
- tioned,.but my invention in other .respects does
not depend upon these areas of different thlck-
nesses. ' In' the present embod1ment the’ plate is
blanked tothe shape shown in F1g 11, the open-
ings 31 serving for relief of the cut ‘hair and the
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surface 42 designated by the dimension 45 and’its
operation is performed without taking the temper
from the extremely thin steel section. The fix-
ture 41 may be constructed to. carry a series of
comb plates for successive grinding operatmns
Following this the comb plate is perforated in a
stamping operation to provide ‘small openings 46
in the aress 28 within the thin section and teeth
41 in the thicker end areas 29. In'the preferred
embodiment the teeth 47 ‘are then bent down-
wardly i a forming operation-as shown in Fig. 18.
Followmg this the entire undersurface or cutting
side 48 is lapped or honed while this “portion of
the comb plate is flexed in an arc approx1mat1ng
that which it occupies in cooperation with a cut~
ter, in-this instance in theé semi- cyhndrlcal form
in ‘which it is held on the support 28. This lap-
ping operatmn is not shown in the drawings as
it is more fully disclosed in Patent No. 2,182,067;
above mentioned. Following this the blank-is
punched to trim off the end portions to the shape
49 and to punch rivet openings 51 shown in dotted
lines in'Fig. 15. The cut-outs 52 and 53 reglster
with similar shapes in the supporting frame for
funections peculiar to the'use of this comb unit. -

Referring now to the manufactire of the sup-
porting frame, Figs. 2’ to 10, inclusive: In‘the
preferred form of my invention this frame is
formed of cold rolled steel of a’ relatively thick
section, ‘in ‘this instance .approximately .042’'
thick.  This sheet materlal Is first blanked “to

_the shape 54 shown in Fig. 2 having longitudi-

nal side members 55 joined by a series of Cross
members 56 the number and relative relation
of which correspond with the imperforate areas
joining theé side portions of the comb plate. The
blank 54 is then swaged by a stamping opera-
tion to provide recesses 51 and rivet ‘Bosses 58,
the latter being extruded from: one side of the
blank substantially to the shape shown in’ Fig.
8.. This rivet structure is the subject matter of
sald Patent No. 2,234,929, above mentioned. Fol-
lowing this a series of operatlons are-performed
by means of shaving dies’ (not shown). . ‘Accord-

" ing to my invention these shaving''dies are so

constructed as “to remove a slight amount of
stock from all edge surfaces of the blank at each
shaving operation. "In the case of reducmg the
cross membérs to g thin section an equal amount
of ‘material is removed from” eaoh side of the
member, whereby to equahze the sheal ing forces
In actual comimereial ‘Practice the - four ‘Gross
members intermediate those at the extreme ends
are blanked to a width of 08077, The first shav-

' ing operation ‘reduces these cross members‘to a

75

w1dth of 044"’ as shown dlagra,mmatlcally in

a2
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Fig..4. The next suceeeding shaving operations
reduce these cross members to .G26’" and. then

t0:.018’%, a5 dizgrammatically shown im Flgs. 5
and. 6, respectively. In eael of these shaving

operations the blank is located' and held to.4
high- degree of  precigion by means of only the

xivet bosges 88 - at the extreme ends df .edach

row, that is, the four rivet bosses at the ex~
treme cormers of -the blank. The utilizing:-of

these rivet besses for locatton purposes is shown

n Fig. § I which the boesses at the opposite
ends are located in eomplemental recesses B in
a--lower die member: §k. By reason of this
methed of manufacture I am:- able to provide sn
extremely aeccuratz structure in which the wulti-
wigte widith of the narrow rihs is less than half
the width  of the ultimate thickriess of these
ribs; which: in this case is alse the ultimate thick-
ness of the steck blank. Furthermore, as g con-
seqience of -this manufacture the component
pasts ef the supperting frame heave high tensile
strength and the frame is free to be formed to
the arched shape, that is, the- semi-cylindrical
form shown in. Fig. 10 without the presence; of
internal stresses which. might tend to cause de-
formation. of shape in the-ultimate articele.” - In
ether words, by reasen of the methed of manu-

Iaeuure herein. disclosed the supporting frame

possesses. high. tensile strength and unchanging
quality for supporting and maintaining the ex-
tremely thin comb piate in. permanent shape,
The finistied blank shown in Fig. 6 is fermed to
the arched shape shown: in- Fig. 10 preferably
by two forming operations sugh as rough form-
ing and finish forming whereby extreme aceuracy
i the semi-cylindrical shape of the owler sur-
face of the support.is ohtained. .

Assembly of the comb plafe and the auppcwv

ing frame into a unitary striicture Wil now-be.

described,. referring to Figs. 20 to 25, inclusive.
The assembly. is effected by means. of special
dies comprising essentially 5
die each having a multiple of perts... The. dies
are used in. an ordinary punch .press and affsr
the comb plate and the support have heen placed
i the Iower die by hand the upper die will
be catsed to move down in a ‘working. stroke
by mieans of which a sequence of assembling
cperationg are gutomatically. performed, as will
now be déscribed. As shown in Fig. -20 the die

Block 02 carries a lower die made up. of gta~
and. 66 and movable

tionsry parts 63,
parts 8T and 9%,

61, 65, :
These paris are. duplicated

at opposite sides of the center line with the 8-

ception of pa“rt 6% wihich is disposed at the cen-
ter. In Fig.
which: em‘age the comb plate and the supnmt—
#hg frame in~ assemblidg the same, on A scale
approximately four times dctual size. . It will be

seen that the die part $4 has a semi- bylind’xiéeﬂ'

cavity 6% to which the resilient comb plate is
to be conformed in the ultimate assembly. This
cavity 69 extends the full length of the comb
plate. The operator places a finished comb plate
in the cavity, with the cutting side up and forces
it down until the longitudinsl side edges spring
into latch engagement beneath retaining fingers
11.
fingers 71 as shown in Fig. 21, the cpposite pairs
being carried by the movable die members 67
which T term “pushers.” Each pusher die mem-
ber carries a series of rivet plungers 12 each
having a rivet forming head 13 and a striker
head 74. The pusher die 8§71 extends the full
length of the cavity 69 and has projecting cam

Tower and an upper

22 I have .shown the die parts .

-In this instance there are four of these

10

.20

28

3

Tugs: Heat exchiend: a;gsirtom_ur E‘xgz 21, Bx this

. view: the: stationary part 88 at the leff Hand
-side is: removed to:showr the: Jpusher part: aad

the rivet. striker heagdy:, The- m’m:s 85; andi 66
arée normaliyhekdt: inc’ fixed,. stationary: position
by’ means: of: gyeket- hend: holtk; sfrown (in: Fige 23

' Several: expansion springs T8 (onlyrone: of which:

iss stown)! interposed: betweernr a: stationary: part
of.. the: lowerr dte and: the: pusher: 83 serve: tw
urgee thie-latter outwardly - to a retracted posi-:
tiorc linlitedt by stops “Hh...'Bhe face: 18: ofr each
pusher ision:au ars:conforming with: the arc-af:

the cavity 68 s that! when: the: pushier member . -

is moved. forwardly: this face: 18 will push the
marginal:pertion of the.comh plate: over the rivet
bosses and 'intbcontact: with the: outer sitle of
the supporting frame, assuming: that: the lats
ter’ has bdeni placed: ' pesition, i the: &g as .
will ‘e presently: described:.- The: pusher: die
members are’ moved: forwardly by cam: mem-
bers 18- (Figs. 20 anid: 4% -earried by the parts
8¥ of ther upper: die; these: eam memMers. eing
arvanged: to' enter tle: openings: 82 and: engage
against: the projecting cann tags 15:at: the end: of
each: pusher member: After the; cany: plate: has
been inserted in the lower: dis: andr retsinedt
therein as: described, the cperator places: the
supporting  frame: 28 in: the cavity formed. by
the: comb: plate: sa as: to- mest thereim the' sups
port: Leing' confined azainst endwise -displace=
ment by the: shoulders: 3. . The' aperator them

- eauses; the npper’ die designated generally by 8%

40
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-t move-down: in. arr. operating sivoke: The firsh

operation of the upper:'die is thab of - causing .
the equalizing'die members 85 to- engage ' the
ends of the suppm'b in the manner showm im Fig.
23: and acourately locate or pesitiom this sup-
port with' respect to: the: comb- plate. I wilk - he
noted: tiat: the equalizing die: members: 88 are
backed up by springs §6: and: that'a center die
member 81 carried on ar plunger member 38 is

. backed up by & spring 38:. The die: members: 85 -

and: 1 extend the full length of: the. suppors,
The springs 86 are comsiderably Heghier: than the
spring 88 andthe parls are S0 propoertioned: amg
arranged that in: the downstiroke the members -85
funebion: to-pesition the support hefore any con-

"-siderable pressure- has been: applied. to: the supw

port: by the center die m,ember 81... Immediately
following - this: the rivet. phmgers 72 arec given

8 foreeful smkmb blow: by means of the mav-

55
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65
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able cam. merabsrs 68; above 1_en’tmhed which
] heads 14 of the riveting: plungers 12:
'Ilhese stuikers 68 are mozmhed for- sliding it
bebween the. statlonaly die . pants 63: and: 65 and

. are norma.uy urged. te-a- retracted  position by

expanswn springs. 9t - The ealn. striking: action
is effected by cams. 92 en: the upper die. mem-
bers ‘81 which. are s aXra 1ged as to cause the .
stnkmg action to take. place ab the praper me-

. ment in the cycle of - opexatmn.. Ezch. striker

fs held " from endwise displacement by suitable

means such as-a fixed stop 93 (Fig. 21) located '

in a slot in the striker. '

It will be observed that the rivet plungers 12 :
at the opposite sides are arranged in planes con-
verging upwardly so that each plunger delivers
a2 striking blow slightly in an upward direction, *
thereby tending to swage the boss toward an
upper side. This spreads the metal of the bossin
such manner that it impinges against the adja-

cent upper edge of -the rivet hole in the cam -
plate and draws the plate tightly but without =

distortion against the peripheral surface of the .

support.and its arched ribs, as shown in Figs. 25
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and 26. The shape: of the face :of ‘each plunger

head 13 conforms substantially with the :shape of

the face of the:riyet head shown in Fig. 26. . .
© It"'will be. apparent from:the. foregoing that
upon. .completion ‘of the: operations above de-
scribed the comb plate and the support are rela-
tively positioned and held to .a high degree. of

precision and the riveting operation is performed -

without distortion of the parts from the ultimate
shape characteristics desired.: Upon ‘retraction
of the upper die the movable. parts of the lower
~die automatically retract under the influence of
the springs-16 and 91. and the" completely assem—
bled comb unit is. free to be removed. :
FPollowing this:the comb. unit is pla.ted plefer-
ably by chrrome platmg to.give 1t a permanent
non -corrosive. finish.-
The apparatus: herem dlsclosed is the subJect
matter of a divisional:application for patent. .
- While I have shown: a particular embodiment
of my invention, it will. be'understood that I do
not wish to be limited thereto since’ many modi-
fications may be made, and I therefore contem-~
plate by the appended claims to cover any: such
modifications as fall: w1th1n the true spmt and
scope of my mventmn ; s . .
I claim: - :
1, The method ‘of makmg a ‘precision shaped
" part from cold rolled steel stock to a shape having

longitudinal.'side -members  jeined by end cross .

members and: intéermediate cross .members, the

10

steps ‘of blanking the stock to the general shape -

described. leaving substantial material for finish
with the width ‘of thé intermediate cross mem-
bers -approximatelytwice  the thickness of the
stock, stamping: the 'side members to, provide
locating parts positioned  within the' peripheral
edges of the ultimate shape; and-removing ma-

* terial from cpposite ‘edges of:the blank by a suc-.

“cession of shaving -die- operatxons on opp051te
sides of said'intermediate cross members to re-
duce the width of ‘said cross members to ap-
proximately: less than one-half the thickness of

2,325,205

parts when performmg sald successwe shavmg
operations.
- 3. The method of makmg a prec151on shaped

“part from sheet stock such as cold rolled steel

to-a shape having heavy. sections of substantial
width and thin:sections. of a lesser width, in-
cluding the: steps of blanking the stock to the
general shape. described with a substantial al-=
lowance 'of material at opposite sides of ‘said
thin sections: for finishing to a predetermined
shape, stamping certain of the heavy sections to
provide locating parts positioned within the pe-
ripheral edges of the ultimate shape, and remov-
ing stock from the opposite side edges ‘of the
thin section of the blank by a succession of shav-
ing die operations in each of which substantially
equal amounts of stock are removed from oppo-
site sides of the thin sections to reduce the width
of said thin sections to approximately one-half

he ultimate thickness of the stock of said -sac-
tions and locating the blank by means of said
locating parts when performing’ said successive
shaving operations. -

- 4. 'The method of makmg a suppmtmg frame
for a-comb of the character described compris-
ing blanking out from:a sheet: of cold rolled steel

a shape havmg longitudinal side members joined
by & series of cross members, stamping each side
member to form a series of rivet bosses project-
ing from one side spaced -apart longitudinally
thereof, reducing the oppos1te sides. of ‘certain
of the cross members by successive shavmg die
operatlons each of which removes a uniform

© amount of metal from each- s1de to reduce said

40

the ‘ultimate stock ‘and loeating the blank by .

means of said lecating parts when performmg
sald successive shaving’ operatlons
-"2..The method of making a precision shaped

45

part from ccld rolled steel stock to ‘a shape hav-

ing’ heavy and thin sections, including-the steps
of blanking the:stock to the general shape de-
scribed ‘with a -substantial allowance ‘of mate-
rial at the sides of said thin. sections for finish-
ing to a predetermined shape, stamping certain

50

of the heavy ‘sections to provide locating parts -

positioned within 'the peripheral edges of the
ultimate shape, and removing stock from the op-
posite side edges'of the thin sections’ by a suc-
cession of shaving die operations to reduce the
: _W1dth of the thin’ sections to approximately less

than ‘one-half the thickness . of the stock and

locatmg the blank by means of said. locatmg

60

certain cross members to an ultimate Wldth ap-
proximately less than one-half the ultimate
thickness of the said .CrOss members, and bend-
ing the shaped support to 3 curved form in which

‘the said cross members descnbe an arc with the

narrow section of each cross member in ‘a palne

transverse to the center axis of the curved form.

5. The method of making a supporting. frame
for a comb of the character described compris-
ing blanking out from a sheet of cold rolled steel
of anprcmmately .042’" thickness a shape having
longitudinal side members joined by a series of
cross membels stamping each side member to
form a series of rivet bosses projecting from one
side spaced apart longztudlnally thereof, reducing
the opposite sides of eertain of. the cross mem-
bers by successive shaving die operations each of
wh1ch removes a uniform amount of metal from
each 51de to reduce tne width of said certain
cross members to approximately .018’/, and bend-
ing" the shaped support to a curved form in -

- which the cross members describe an arc with

the narrow section of each said Cross member in
a plane transverse to the center axis of the

_curved form.

‘,CHARLES L. MOLNAR.



