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This invention relates to electric dry shavers,
and more particularly to improvements in the
shaving head thereof.

The invention comprehends an improved
shaver head construction that will facilitate
more economical manufacture; provide im-

" proved precision in the fitting of the parts to
increase efficiency in shaving and reduce skin
irritation; provide sharper cutting edges on the

outer and inner cutters by punching the aper-.

tures in the sheet metal in forming the cutter
bars; provide for less irritation to the skin
through rounding the outer edges of the cutter
bars on the outer cutter; provide a substantially
rigid outer cutter by forming it from sheet met-
al shaped into partially cylindrical form. pro-
viding  for the reduction in thickness of the
shaving area to two thousandths of an’inch for
closer shaving: provide end corrugations coop-
erating to retain the sheet metal outer cutter
in substantial U-shaped form and form a
smooth raised surface to reduce skin jrritation
and cooperate with the partial cylindrical shav-
ing area; provide an aperture structure and cut-
ter bar size for obtaining greater length cutting
edges for more rapid shaving; and provide an
inner cutter having cutter bars arranged in an
irrational relation to the outer cutter bars to
produce progressive cutting with jnclined cutting
edges on the inner cutter bars; and longitudi-
nally offset cutter bars in successive rows on the
outer cutter, together with other features here-
inafter described. ' .

In the drawings:

Fig. 1 is an enlarged, sectional view of a por-
tion of an electric dry shaver equipped with a
shaving head constructed in accordance with the
present invention, the view "showing certain
parts broken away.

Fig. 2 is a further enlarged plan view of a
portion of the shaving head shown in Fig. 1.

Fig. 3 is a diagrammatic sectional view on a
still further enlarged scale illustrating the ex-
tent of operating movement of the inner shear-
ing member with relation to the outer shearing
member,

Fig. 4 is a fragmentary, transverse sectional
view taken on line 4—4 of Fig. 2, the view being
on the same enlarged scale as Fig. 3.

Fig. 5 is a fragmentary, end elevational view
of the electric dry shaver shown in Fig. 1, the
view being on the same enlarged scale as Fig. 1.

Fig. 6 is a fragmentary, longitudinal sectional
view taken on line 6—B8 of Fig. 2, the view being
on the same enlarged scale as Figs. 3 and 4,
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Fig. 7 is another fragmentary, longitudinal
sectional view on a still further enlarged scale,
the view being taken on line 1-—1 of Fig. 2.

The electric dry shaving device to which the
present invention has been applied comprises &
molded housing 10 as shown in Figs. 1 and 5,
which housing incloses an electric motor which
is accessible through a removable cover plate i2.
A channel of substantially square cross section
is provided at the upper end of the housing 0,
and this channel receives the shaving head ‘of
the present invention which is retained therein

by a holding screw (4 as will be later described.

The dry shaving head of the present invention -
includes an outer stationary member which has
been designated as a whole by the reference nu-
meral 20. -This outer member is preferably
formed from flat sheet metal stock of a suit-
able spring steel material, and it has been found
preferable to stamp or otherwise form perfora-
tions of a particular arrangement which will
later be described in the central portion of:this
flat sheet steel stock before it is formed into the
shape shown in the drawings. - These perforating
and bending operations are performed hefore
the member 20 is subjected to the final heal
treating operation to provide the proper:degree
of hardness. . ‘ S

In Figs. 4 and 6, the present shaving head has
been shown on a greatly enlarged scale of about
twenty-five to one.  Referring to Fig. 4, it may
be seen that the central portion of the outer
member 20 is bent on an arc to form a cylindri-
cal segment extending approximately 26 degrees
each side of the vertical center line A of the
shaving head. The adjacent portions of the
outer member 20 are straight and extend tan-
gentially from the cylindrical segment formed -
by the curved central portion.. The end por-
tions of the sheet steel outer member 20 are
then bent downwardly with respect to the ad-
jacent tangential portions to form spaced-par-
allel sides 28. The lower end portions of the
sides 24 are spot-welded to the sides of a metal
base member 26.

Referring to Fig. 1, a transverse slot is pro-
vided in the lower surface of the base member

- 96 and in the sides .28, and this slot receives a
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web 28 extending across the channel in the
housing 10. This slot and web 28 prevent lon-
gitudinal shifting of the shaving head relative
to the housing and insures that the head is al-
ways placed on the housing in the same posi-
tion relative thereto. An indentation 29-is. pro-
vided inL one of the sides 24 and in the base
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member 26 and this indentation receives the in-
ner end of the screw (4 to removably secure
the head in position in the channel of the hous-
ing 10.

Inasmuch as the outer member 20 of the
present head is bent froin flat sheet steel into
the shape shown, there are stresses set up by
this bending operation in the sheet steel ma-
terial. In ordeér to relieve these stresses and
to strengthen the upper portion of the outer
member 20 against deformation from its illus-
trated shape, reinforcing beads or raised corru-
gations 30 are formed in the end portions there-
of. Each of thesz corrugations 30 extends be-
tween the sides 24 and is curved.in cross section
to slope inwardly as shown in Fig. 6. In‘order
to facilitate the pressing of the corrugations 30
in the end portions of the outer member 20, slots
31 are provided in each of the sides 24.. These
slots 31 serve to relieve the stresses set up in
the sides 24 by the pressing of the raised cor-
rugations 30. :
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The cylindrical segment and the adjacent .

tangential portions of the outer meniber 20 are
provided with combing and shearing elements
formed by perforations made in the sheet steel
material before it is bent to shape as previously
pointed out. The shearing action of the pres-
ent shaving head is obtained almost entirely by
the centrally disposed cylindrical segment, while
the combing action is obtained by the adjacent
tangential portions. Thus, the shearing ele-
ments provided in the cylindrical segment com-
prise-relatively short shearing bars 34 which are

formed by spaced rectangular perforations. 3

The adjacent tangential portions are accord-
ingly provided with relatively long combing and
shearing bars 36 formed by spaced slots which
extend a short distance into the cylindrical seg-
ment.

The particular arrangement of the bars 34
and 36 is shown in Fig. 2; wherein it may be
seen that bars 34 are arranged in three parallel
rows in the cylindrical segment, and.that the
bars 34 are all equally spaced and are all
formed by equally  spaced rectangular perfora-
tions. : The size of these bars 34 and 36 ‘and the
size of the perforations forming the bars has been
carefully selected to obtain the maximum shav-
ing efficiency without irritating the skin and yet
retain sufficient mechapical strength in the
shearing portion of the outer member 20. For
example, it has been found that satisfactory re-
sults are obtained when the shearing bars 34 are
thirteen thousandths of an inch wide and are
formed by perforations or  rectangular holes
which are fourteen thousandths of an inch wide
and twenty-seven thousandths of an inch long.
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It has likewise been found that the combing and

shearing bars 36 may also be thirteen thousandths
of an inch wide and formed by slots which are
- fourteen thousandths of an inch wide and- one
hundred thirty-nine thou<andths of an inch long.
Furthermore, it has been found that maximum
shaving efficiency is obtained without unduly
sacrificing the mechanical strength of the cy-
lindrical segment if the spacing of about ten
thousandths of an inch is provided between the
three rows of rectangular perforations as well as
between the side rows of rectangular perfora-
tions and the side rows of slots.

In the present arrangement  of the shearing
elements in the outer member 20, the side edges
of the shearing bars 34. as well as the side

60

85

70

- edges of the combing and shearing bars 36, are 75
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all disposed at right angles to the longitudinal
axis of the shaving heacd. However, it will be
noted that ths shearing bars 34 in each of the
longitudinal rows and the combing and shearing
bars 36 in each of the -longitudinal rows are
not in relative transverse alignment to the cor-
responding bars in-the other rows, but are dis-
posed in- a slightly offset relation. In.the spe-
cific arrangement shown in Fig. 2, ‘the bars 34
and 36 in each of the rows are offset longitudi-
nally about thirty-two ten-thousandths of an
inch with relation to the corresponding bars in
the adjacent rows. With this particular ar-
rangement, the corresponding parts of the bars

34 align transversely of the shaving head at an

approximate angle of five degrees with relation
to the alignment of the side edges of the bars
34 and 36 which are at right angles to the axis
of .the head. :

This particiilar arrangement of the bars 34
and ‘36 is formed by perforating the material.
of the outer member 20 before it is formed into
its illustrated shape as previously pointed out,
and after the outer member 20 is formed into
the shape shown it i$ preferably heat treated
to provide the proper degree of hardness. - The
sheet steel material of which the outer member
20 is formed may have a thickness of about ten
thousandths of an-inch, and after this material
is perforated and formed into its illustrated .
shape, the central portion thereof comprising
the cylindrical segment is' ground to a reduced
thickness in order to provide for closer shaving.

With the present arrangement of the bars 34
and $6 formed by the particular illustrated pat-
tern of perforations, it has been found that the .
cylindrical segment of the outer member 20 may
be ground to a thickness of about two thou-
sandths of an inch or about one-fifth the thick-
ness of the remaining portion of the outer mem-
ber 20. This grinding cperation -is performed
throughout the portion of the cylindrical seg-
ment disposed between the two end corruga-
tions 30 so that the outer surface of this portion
of the cylindrical segment is concentric “with
the inner surface thereof. This grind on: the
cylindrical segment of the outer member. .20 is
preferably tapered off into the adjacent tan-
gential outer surface portions, perpendicular to -
line B, Fig. 4, indicating the approximate point
of tangency to the outer portion of the cylin-
drical segment.

The perforation of the outer member 20 forms
the cutter bars 34 dnd 36 with the edges thereof
substantially at right angles to the surface; and
with both the inner and outer corners of these
bars. presenting. sharp right angular shearing
edges. These sharp shearing edges -are, of course,
desirable and necessary -at the inner corners of
the ‘bars 34 and 36 for proper shearing of the
hairs, but these sharp -corners are undesirable
at the outer surface of the bars 34 and 38 as
irritation is caused by the-scraping action pro-
duced thereby on the surface of the skin. Ac-
cordingly, these outer: corners. at the edges of
the bars 34-and 36 are slightly rounded or curved
outwardly in‘accordance with the present inven-
tion in order to reduce the irritation caused by

‘moving the shaving head over the surface of the

skin. -
It has been found that. the outer corners of
the bars 34 and 36 -may be thus rounded suffi-
ciently to reduce this irritation by performing
a buffing operation on the outer stirface of the
outer member 20 after: ‘the: cynndrlcal secment :
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thereof has been ground to its reduced thick-
ness. It will be understood that the outer corners
of these shearing bars are only slightly rounded
and although the results of this buffing operation
are not easily perceived without magnification,
the results are nevertheless very noticeable in
use. In order to more clearly illustrate the re-
sults of this buffing operation, a small portion

of the present shaving head has been shown on.

a greatly enlarged scale of about one hundred

twenty to one in Fig. 7. With this extent of en-_

largement, it is easily seen that the outer corners
of the shearing bars 34 are definitely rounded
or curved outwardly, while the inner corners of
these bars are square and sharp.

An inner member 40 is provided in the pres-
ent shaving head for longitudinal reciprocating
movement within the outer member 20. This
inner member 40 is of suitable steel shaped into
a hollow cylinder with the outer surface thereof
curved on a radius which is substantially equal
to the radius of the inner surface of the cylin-
drical segment of the outer member 20. This
outer surface of the inner member 40 is held
in effective shearing engagement with the inner
surface of the cylindrical segment of the outer
member 20 by spring pressed steel balls 42, Each
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of the balls 42 is carried by a companion cup- -

shaped carrier 43 as shown in Fig. 1, and each
of the carriers 43 is frictionally retained in an
opening in the base member 26. An expansion
spring 44 is provided in each of the carriers 43
to act upwardly on the companion ball 42 to
press the outwardly extending end thereof into
engagement with the inner shearing member 40.

The inner member 40 is provided with shear-
ing elements which have a particular size and

arrangement to coact most effectively with the.

arrangement of the shearing bars 34 and 36 of
the outer member 20. These cutting elements are
in the form of transverse shearing bars 46 ar-
ranged in an equally spaced relation and formed
by equally spaced slots cut transversely through
the inner member 40. These slots are so cut in
the inner member 40 that the bars 46 are inclined
at an angle of five degrees with respect to a line
at right angles to the longitudinal axis of the
head. This angle of inclination of the bars 48
corresponds to and is in the same direction as

the angle of offset of the bars 34 and 36 of the

outer member 20.

With this relative arrangement of the shear-
ing bars 46 of the inner member and: the shear-
ing bars 34 of the outer member,’it will be clear

that as the inner member 40 is moved longitudi-

nally, each of the bars 46 coacts simultaneously
with a transverse row of the bars 34.- However,

the edges of the bars 34 are disposed at right -

angles to the longitudinal axis of the head while
the edges of the bars 46 are inclined with rela-
tion thereto, and accordingly the edge of each of
the bars #6 will coact progressively along the
length of the bars 34 and 36. :

In the present shaving head, the slots form-
ing the spacing between the shearing bars 46 of.
the inner member are considerably wider than
the slots forming the spaces between the shear-
ing bars 34 of the outer member. This relatively
wide spacing between the bars of the'inner mem-
ber reduces the possibility of clogging the inner
cutter by the sheared ends of hairs and other
particles which may collect therein.

In accordance with the present invention, the
spacing between shearing bars 46 of the inner
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member is so proportioned to the spacing between 75

3

shearing bars 34 of the outer member that pro-
gressive shearing action is obtained throughout
& substantial portion of the length of the head.
In the specific form shown, shearing bars 46 are
one hundred eighteen ten-thousandths of an inch
wide ‘and the slots separating these bars are
thirty-eight thousandths of an inch wide. Thus,
as may be seen in Pig. 2, six inner bars 46 oc-
cupy about the same linear distance in the head
as eleven outer bars 34 and 36. This section of
the head shown in Fig. 2, which includes six
inner shearing bars 46 and eleven outer shear-
ing bars 34 and 36, is duplicated about three times
throughout the length of the head. The, ratio
of the riumber of bars throughout a given linear
distance-on the inner member to the number of
bars throughout the same linear distance on the
outer member is as .027 to .0498, and is main-
tained throughout the length of the present
shaving head. :

The inner member 40 in the present shaver is
operated by motor driven lever 48 which is piv-
otally mounted at 49 to housing 10. An arm on
lever 48 extends outwardly through an opening
in housing 10 and an aligned opening in. base
member 26, and the projecting end of this arm

enters 4 slot (not shown) in the central portion

of inner member 40. .This motor driving mech-
anism is so arranged that a reciprocating move-
ment is imparted to the inner member of an
extent represented in Fig. 3. It will be noted in
Fig. 3 that inner bars 46 are spaced slightly
less than double the spacing of outer bars. 34,
and that the operating movement of bars 46
causes each of these bars to pass beneath at
least two of the outer bars 34. The operating
movement of inner member 40 in the particular
form shown is approximately sixty thousandths
of an inch in each direction.

The above arrangement of shearing bars on
the inner and outer members results in progres-
sive shearing action during the operating move-
ment of the inner member throughout each of
the sections of the head, wherein each section
includes approximately six of the inner shearing
bars 46 and eleven of the outer bars 34 and 36.
In other words, one inner shearing bar 46 will first
be moved past one outer shearing bar 34 to pro-
gressively coact therewith throughout the length
of the bar, and then the next adjacent inner
bar 46 will coact in the same manner with the
second adjacent outer bar 34, and so on until
six inner bars 46 coact progressively with a cor-
responding number of outer bars 34, whereupon
the next shearing action will occur between the
first inner bar of the section and the second
outer bar and so on.. In this manner, due to the
irrational ratio of .027 to .0498 between the in-
ner and outer cutter bars, no two inner bars 46
has cutting operation with an outer bar 34 simul-
taneously in exactly the same manner.

This progressive cutting action obviously even-
ly distributes the load on the motor driving
mechanism throughout the entire stroke of the
inner shearing member. This even distribution
of the load enables the shaver to operate smooth-
er and with an even and higher speed. This
also reduces the tendency for the motor to stall
or its operating speed to be materially reduced
when the shaving head is operated over a beard
of thick and coarse hairs.

In providing the above progressive action be-
tween the inner and outer shearing members,

it will he clear that the number of bars.on the
.outer member should be close to some multiple
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of the number of bars on the inner member, but
should not be exactly a multiple thereof. Al-
though it s .not essential, it ‘may be preferable
that some- irrational ratio exists between the
number of bars 46 and the number of bars 34
and 36. In the present instance, the irrational
ratio of ;027 to .0498 has been selected to obtain
the progressive. cutting operation described, but
it is to be understood that any similar ratio could
be selected ‘and substantially the same- results
could be obtained.
Referring to Figs. 4-and 5 it will be noted that
the outer surface of inner shearing member 49,
. which includes shearing bars 46, contacts outer
member 20 throughout only the inner surface
of the “cylindrical 'segment thereof. ‘This ar-
rangement reduces-the friction of operation of
inner member 40 and concentrates the pressure
between the inner and outer members to this
cylindrical segment area where practically all
the actual shearing of the hair takes place. This
arrangement also permits combing bars 36 to
effectively guide the longer hairs into cutting po-
sition;” and inasmuch as inner bars 46.-do not
contact and are spaced from the inside surface
of the outer ends of combing bars 36, the skin
will not, be irritated as it tends to crease or fold
into the slots between the outer ends of these
bars.
An improved shaving head for electric dry
shavers has thus been provided wherein a very
" effictenit shaving action is obtained with a mini-
mum amount of irritation to the skin. The par-
ticular arrangement of the staggered or offset
shearing bars 34 on the outer member greatly
increases the efficiency of the present shaving
head inasmuch as. the rectangular perforations
which form these bars praduce a shearing edge
thereon having an effective length which is great-
er than the round or oval shaped perforations
ordihmly provided. Furthermore, these  -rec-
tanigulaf perforations have a sufficient transverse
length to permit.hairs to be closely cut and yet
- the length of these perfarations does not permit
the skin to be creased or folded therein to an
extent causing irritation by action of the inner
shearing bars thereon. A further important fea-
ture of this construction which prevents irri-
tation to the skin is the provision of rounded

outer corners on shearing bars 34 and 38.  This 5

feature greatly reduces the irritating scraping ac-
tion which ordinarily results from moving the
sharp outer edges of the shearing bars over the
skin. . Irritation is also reduced by corrugations
30 providing rounded ends on the head and by
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the projection of the outer surfaces beyond the -

outer surfaces of bars 34 and 36.

Although the majority of the shearing action"‘

oceurs. in the cylindrical segment of the .outer -

shearing member, it will ke clear that all-of :this
shearing is not confined to bars 34 but the inner-
ends of combing and shearing bars 36:also have:-
‘an effective shearing cooperation: with’ inner

shearing bars 46. Bars 36 are tapered in thick-
ness.  Adjacent their inner ends where ‘they ex-
tend into the cylindrical segment they are &)
proximately two-thousands of an -inch thick:

Progressing outwardly they increase: ‘in thickness, '
as shown in Fig. 4 throughout the straight-por-

tion tangent to the outer surface of.the cylin-

drical segment until the major thickness of the

sheet metal used in making the head is reached.
This varying thickness of bars 36 facilitates
the lifting and guiding of long hairs into the

2,817,177

drical segment although only two-thousandths
of ‘an inch thick has substantial strength ob-
tained by reason of -its cylindrical form. The

oftsetting of bars 34 and 36 aids in. obtaining

greater strength .in the outer member.

The speed and smoothness of operation of the
present shaving Head has also been:materiaiiy
improved by the relative arrangement oi ihe
inner and outer shearing bars to afford a pro-
gressive shearing action throughout the operat-
ing movement of the inner .shearing:member.
In the particular form shown, the spacing be-
tween the shearing bars on the inner member
has been made considerably greater than. the -
spacing between the shearing bars-on the outer:
member in order to permit free passage of the
sheared ends of the hair into the bore of the
inner member, and - the proportion . of this
spacing of the inner shearing bars to the spacing.
of the outer shearing bars has been so selected
that evenly progressive shearing cooperation is
obtained. Improved shaving operation is: ob-
tained by having the inner cutter travel a suf-
ficlent distance for each of the inner cutter bars
46 to traverse at.least two outer cutter bars 34
since the cutting speed and number of cutting .
operations is materially increased. '

The sheet metal used in making. the outer
shaver ‘member has ‘the grain running length- -
wise in the sheet, so that when it is stamped
to form the-apertures- and cutter ‘bars, the

‘punching operation will cause the under face

of ‘the strip formlng ‘the inner-surface of the
outer shaver member :to have substantially
sharp cutting:’ edges.”” The forming = of ‘the

“punched sheet metal-strip into the substantial

U-shape as shown in the drawings obtains an
outer cutter structure with the partially cylin-
drical thin shaving section, held in shape by the
thicker corrugated ends, wherein the corruga- -
tions retain the sheet metal in shape and co- -
operate with the shaving section to reduce ir-

ritation of the skin at the ends of the shaver

head and by the projection of the corrugations
beyond the outer surface of the head.-there- .
between.

It will be further noted that the inner cutter
made according to’ the. invention has an out-
side surface in' substantially true cylindrical -
form. The inner cutter only engages the. outer

.cutter member.in said cylindrical segment and

with its" cylindrical form: having: an  intimate
bearlng 4n the "outer. cutter member that ef-
feotively_msures ‘efficlent cutting cooperation be-

stween ‘all of the cutter bars of ‘both the inner

and-outer cutter: ‘members. .
Tt will- also. be noted that the perforatlons in

“:'the’ outer cutter member extend in radial rela-

~tion:in:the compiletéd ‘outer cutter member due
“to'the: perforations being formed when the sheet
metal strip is.in- - flat condition.

The .corrugations, it will:be noted, are formed

;veo that  the inner surfaces are positioned out-

B wardly beyond: the -inner surface: of the cylin-

slots between bars 36 for cutting. The cylin- 75

g ient so as not-to interfere with the
e,cxprocation ‘6f ‘the inner cutter and its inti-
mate contact wWith said inner surface. ‘
'I'he mvention claimed is:

1. Ih a dry shaving head, the combmatlon of

“ah outer member having a curved . shearing por-

tion of less-thickness than the adjacent por-

‘tions thereof, a plurality of substantially straight

shearing elements extending transversely of said

‘portion formed by rows' of rectangular perfora-
:tions in the ahesrlnt portion of said outer mem-
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ber, the perforations in each row being offset
longitudinally with relation to the perforations
in the other rows, a plurality of combing and
shearing bars formed by rows of slots extend-
ing from said shearing portion into the adjacent
side portions of said outer member, the slois
in each row being offset longitudinally with re-
‘lation to the perforations in the shearing por-
tion, an inner member having a curved shear-
ing portion, a -plurality of shearing elements
formed by spaced slots extending across the
shearing portion of said inner member at an
angle corresponding to the longitudinal offset
of the perforations in one row relative to the

perforations of the other rows in said oufer i

member, and means acting on said inner mem-
ber to hold said shearing elements thereof in
effective shearing engagement with the shear-
ing elements of said outer member.

9. In a dry shaving head, the combination of
an outer member having a shearing portion of
Jess thickness than the adjacent portions thereof,
a plurality of shearing elements formed by rows
of rectangular perforations in the shearing por-
tion of said outer member, the perforations in
each row being offset longitudinally with relation
to the perforations in the other rows, a plurality
of combing and shearing bars formed by rows of
glots extending from said shearing portion into
the adjacent side portions of said outer member,
an inner member having a shearing portion, a
plurality of shearing elements formed by spaced
slots extending across the shearing portion of said
inner member at an angle corresponding to the
longitudinal offset of the perforations in one row
relative to the perforations of the other rows in
said outer member, and means acting on said in-
ner member to hold said shearing elements there-
of in effective shearing engagement with the
shearing elements of said outer member.

3. In g dry shaving head, the combination of
an outer member having a shearing portion of
Jess thickness than the adjacent portions thereof,
a plurality of shearing elements formed by rows
of rectangular perforations in the shearing por-
tion of said outer member, the perforations in
each row keing offset longitudinally with relation
to the perforations in the other rows, an inner
member having a shearing portion, a plurality of
shearing elements formed by spaced slots extend-
ing across the shearing portion of said inner
member at an angle corresponding to the lon-
gitudinal offset of the perforations in one row
relative to the perforations of the other rows in
said outer member, and means acting on said in-
ner member to hold said shearing elements there-
of in effective, shearing engagement with the
shearing elements of said outer member.

- 4. In a drying shaving head, the combination
of an outer shearing member, shearing elements
thereon formed by rows of rectangular perfora-
tions having the longer dimensions thereof dis-
posed substantially at right angles to the longitu-
dinal axis of said outer shearing member, the per-
forations in each row being offset longitudinally
with relation to the perforations in the other
rows, an inner shearing member, shearing ele-
ments on said inner shearing member formed by
spaced slots extending across said inner shearing
member at an oblique angle corresponding to the
longitudinally offset relation of said perforations
in the outer shearing member, and means for
holding the shearing elements on the inner shear-
ing member into effective shearing engagement
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with the shearing elements on the outer shearing
member.

5. In a dry shaving head, the combination of
an cuter member having a curved shearing por-
tion and straight side portions tangential thereto,
shearing elements formed in said outer member
by spaced perforations in said shearing portion
thereof, combing and shearing bars formed in
said outer member by spaced slots extending from
said shearing portion into said tangential portions
thereof, an inner movable member having a
curved shearing portion engaging only said shear-
ing portion of said outer member, and shearing
elements in said inner movable member formed
by spaced slots extending transversely of said

- shearing portion thereof and disposed beneath

said perforations and said slots of sald outer
member. :

6. In a dry shaving hedd, the combination of an
outer shearing member having a cylindrical

shearing segment reduced to a substantially thin.

uniform cross section and tangential side portions
extending from each side of sald segment, said
side portions being of thicker sheet material hav-
ing portions tapering in thickness adjacent said
segments to provide smooth inner and outer sur-

faces, equally spaced shearing elements on said

segments and adjacent side portions formed by

equally spaced perforations, an inner shearing-

member having an extent of operating movement
at least double the spacing between said shearing
elements of the outer shearing member, and
equally spaced shearing elements on said inner
shearing member formed by equally spaced slots
therein, the spacing between sald shearing ele-
ments of the inner shearing member being great-
er than the spacing between said shearing ele-
ments of the outer shearing member and having
an irrational ratio thereto.

7. In a dry shaving head, the combination of
a sheet metal outer member having a cylindrical
segment with straight side portions tangential
thereto, transverse corrugations at the ends of
sald cylindrical segment and sald straight side
portions, the part of said cylindrical segment be-
tween said corrugations being ground to approx-
imately two thousandths of an inch in thickness,
shearing elements formed in said cylindrical seg-

ment by spaced perforations, and a cylindrical in- -

ner member having shearing elements engaging
only the inner surface of said cylindrical segment

- of the outer member.
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8. In a dry shaving head, the combination of
an outer sheet metal member having a partially
eylindrical shearing portion of uniform thickness
less than half as thick as the adjacent portions
thereof, a plurality of substantially straight
transversely extending cutter bars formed by
rows of rectangular perforations in said partially
cylindrical shearing portion, a plurality of trans-
versely extending combing. and shearing bars
formed in said head and extending from said
shearing portion into adjacent side portions of
said outer member, an inner cutter member hav-
ing a partially cylindrical shearing portion
formed with inclined spaced slots providing in-
clined cutter bars, the ends of sald sheet metal
forming the outer member terminating in spaced
parallel relation in said side portions, and means
acting on said inner member arranged between
said side portions to hold said cutter bars of the
inner cutter member in effective shearing en-
gagement with the cutter bars of said outer mem-

er.

9. A dry shaver head comprising a strip of thin

r
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sheet metal formed with a plurality of small

rectangular punched apertures in the central’

portion to form. a shaving section, said  sheet
metal having the central portion of said strip
forming said shaving section -of partially cylin-
drical form and reduced in thickness to approx-
imately two thousandths of an inch, the inner
and outer surfaces of said shaving section being
concentric, said-sheet metal being formed at the
opposite ends of said shaving section with corru-
gations cooperating to retain said shaving sec-
tion in shape and said strip of sheet metal in
substantial U-shape, said apertures forming cut-
ter bars therebetween extending transversely of

said shaving section, and an inner cylindrical .1:

cutter member formed to provide a plurality of
spaced transversely extending cutter bars, hav-
ing the outer surface of the cutter bars thereof
slidably engaged with the inner surface of said
shaving section for reciprocating movement lon-
gitudinally therein for cutting cooperation.

10. A dry shaver ‘head comprising an outer
cutter member having a cylindrical segment and
side portions extending from each side thereof,

said segment having a plurality of cutter bars :

formed by longitudinal rows of rectangular per-
forations forming a plurality of spaced parallel
cutting edges on said bars extending transversely
of said segment substantially perpendicular to
the axis thereof, the cutting edges and bars in
each row being offset longitudinally with rela-
tion ‘to the cutting edges and bars in adjacent
rows, the offset of corresponding cutting edges
in the several rows being uniform, and an inner
cutter member having a cylindrical section in
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surface contact with the inner face of said cylin- -

drical segment formed with a plurality of spaced
parallel cutter bars having cutting edges on the
sides thereof extending across said section at an
angle corresponding to the angle of offset of cor-

40

responding portions of corresponding cutting -

edges on said outer cutter member, said cutter
bars of said inner cutter member having the cut-
ting edges spaced apart a greater distance than
the corresponding edges of the oufer cutter
member and having an irrational ratio for pro-
ducing progressive multiple cutting cooperation.

11. In combination in & dry shaver, an outer
cutter member formed of sheet metal having a
cylindrical segment of reduced. thickness con-
necting opposite side portions, said segment hav-

ing a.plurality of cutter bars formed by longi-

tudinal rows of rectangular perforations form-
ing a plurality of spaced parallel cutting edges on
said bars extending in transverse perpendicular
relation to the axis of -said segment, the cutting
edges and bars in each row being offset longi-
tudinally with relation to the cutting edges and
bars.in adjacent rows, the offset of correspond-
ing cutting edges in the several rows being uni-
form, an inner cutter member having a cylin-
drical outer surface in contact with the inner
face of said cylindrical segment formed with a
plurality of spaced parallel cutter bars having
cutting edges on-the sides extending across said
inner cutter member at an angle corresponding
to the angle of offset of corresponding portions
of corresponding - cutting edges on said outer
cutter member, sald cutter bars of said inner
. eutter having the cutting edges spaced apart a
greater distance than the corresponding edges
‘of -the outer cutter member with an irrational
ratio of spacing between the cutting edges of
the inner and outer cutter members, and means
" for reciprocating the inner cutter relative to said
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outer cutter to produce cutting cooperation be-
tween each cutting edge on the inner cutter and
more than one cutting edge on the outer cutter.

12. In combination in a dry shaver, an outer
cutter member having a cylindrical segment and
side portions extending ‘from each side thereof;

“said member being formed of sheet metal with

the thickness of said segment reduced in cross -
section and formed to provide concentric inner
and outer surfaces, said segment having a plu-
rality of cutter bars extending - transversely
thereof in spaced relation and provided with
cutting edges on opposite sides thereof extend-
ing transversely of said segment substantially

-perpendicular to the axis thereof, transversely.
extending  corrugations formed in said outer -

member at opposile ends of said segment con-
necting the side portions and retaining said seg-
ment in cylindrical relation, an inner cutter
member having a_ cylindrical outer surface in
surface contact with the inner face of said cylin-
drical segment and formed with a plurality of
spaced parallel cutter bars having cutting edges
on the sides thereof extending across said inner
cutter member at an angle to the cutting edges
of said outer cutter member, the cutting edges
on said inner cutter member being spaced. apart
a greater distance than the corresponding edges
on the outer cutter member and having an ir--
rational ratio to produce progressive multiple-
cutting cooperation between the cutting edges of
the inner and outer cutter members, and means
for reciprocating said inner cutter member rel-
ative to said outer cutter member to an extent
wherein each cutting edge on said inner cutter
member will have cutting cooperation with more
than one cutting edge of sald outer cutter mem-
ber in progressive relation.

13. In combination in a dry shaver, an outer
cutter member formed of sheet metal having a
cylindrical segment. of reduced thickness.con- -
necting opposite side portions, said segment hav-
ing a uniform thickness with concentri¢c inner
and outer surfaces, sald segment further having-
a plurality of cutter bars arranged in longitudi-
nal rows in spaced parallel relation, each cutter .
bar having cutting edges on the sides thereof
extending in transverse perpendicular relation to
the axis of said segment, sald outer cutter mem-
ber having the cutter bars arranged in a plurality
of sections with a plurality of cutter bars in each
section arranged in corresponding positions, an
inner cutter member having a cylindrical .outer
surface in contact with the inner face of. said
cylindrical segment formed with a plurality of
spaced parallel cutter bars having cutting edges
on the sides extending across said inner cutter
member in angular relation to the cutting edges
of said outer cutting member, the angle of the
cutting edges on said inner cutter member being
such that no one of said cutting edges will inter-
sect two corresponding cutting edges on the outer
cutter member at the same time, said cutter bars
of said inner cutter member having the cutting
edges spaced apart a greater distance than the
corresponding edges of the outer cutter member
and arranged. in a plurality of sections corre-
sponding to the sections of the outer cutter mem- .
ber with an irrational ratio of spacing between
the cutting edges of each section of the inner
and outer cutter members, and means for re-
ciprocating the inner cutter member relative to
said outer cutter member to produce cutting co-
operation between each cutting edge on the in-
ner cutter member and more than:one cutting
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edge on the ou(,',er cutter member, corresponding
suiting edges on the cutter bars of each section
cooperating simultaneously - to produce multiple
progressive cutting cooperation.
14, In combination in a dry shaver, an outer
cutter member formed of sheet metal having a
- gylindrical segment of reduced -thickness con-
necting opposite side portions, said segment hav-
ing a plurality of cutter bars formed by longi-
tudinal rows of rectangular perforations forming
a plurality of .spaced parallel cutting edges .on
s2id bars extending in transverse perpendicular
relation to the axis of said segment, the cutting
edges and bars in each row being offset longi-
tudinally with relation fo the cutting edges and
bars in adjacent rows, the offset of corresponding
cutting edges in the several rows being uniform,
sald segment having its reduced thickness of
uniform cross section providing concentric inner
and outer surfaces, said outer cutter member
naving elongated cutter bars formed by slots ex-
2ending from opposite edges of said segment into
adjacent portions of said side portions and ar-
ranged in corresponding offset relation relative
to said first mentioned cutter bars with trans-
yargely extending cutting edges on the side edges
o7 seid last-mentioned elongated cutter bars, an
inner cutter member having & cylindrical outer
surface in contact with the inner cylindrical
¢ace of said cylindrical segment and spaced from
the remaining portions of said outer cutter mem-
per, said inner cutter member having a plurality
of spaced parallel cutter bars formed with cut-
ting edges on the sides extending across said

ipner cutter member at an angle corresponding .

to the angle of offset of corresponding pertions
of corresponding cutting edges on said outer
cutter member for cutting cooperation therewith,
said cutter bars of said inner cutter member hav-
img the cutting edges spaced apart a greater dis-
snnge than the corresponding adges of the outer
cutter member with an irrational ratio of spac-
ing between the cutting edges of the inner and
outer cuiting members, and means for recipro-
eating the inner cubter member relative to the
outer ¢utter member to produce cutting coopera-
tion between each -cutting edge on the inner
cutter member with more than one cutting edge
on the outer cutier member whereby multiple
progressive cooperation will be obtained between
the cutting edges of sald inner and outer cutter
members. .

15. In combination in & dry shaver, an outer
cutter member formed of sheet metal having a
aylindrical segment of reduced thickness and
nniform cross section connecting opposite side
wortions, transversely extending corrugations at
opposite ends of said segment connecting said op-
posite side portions for retaining said segment
in cylindrical form, said segment having a. plu-
relity of rows of spaced parallel cutter hars
formed therein by rectangular perforations he-
tween said cutter bars in each row, the outer rows
of perforations extending from said segment into
said side portion, each of said cutter bars hav-
ing cuiting edges on the sides thereof extending
in transverse perpendicular relation to the axis
of said segment, the cutting edges and bars in
sach row being offset longitudinally with relation
to the cutting edges and bars in adjacent rows
in a uniform manner, an inner cutter member
having a cylindrical outer surface in contact with
the inner face of said cylindrical segment formed
with a plurality of spaced cutter bars having
eutting edges on the sides extending across said
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inner cutter member at an angle corresponding
to the angle of offset of the corresponding por-
tions of the corresponding cutting edges on said
outer cutter member, said cutter bars. of said -
inner and outer cutter members being formed in
sections longitudinally of said- cutter members
with a plurality of cutter bars in each-section
arranged in corresponding velation therein. the.
cutter bars of said inner cutter member having
the cutting edges spaced apart a greater distance’
than the corresponding edges of the outer cutter
member . with an irrational ratio -between- the
spacing of.the cutting"edges of the inner cutting
edges relative to the outer cutting edges, and
means for reciprocating the inner cutter member.
relative to said outer cutter member to produce
cutting cooperation between each cutting edge on-
the inner cutter member and more than one edge
on the outer cutter member obtaining multiple
progressive cutting cooperation. .
16. Tn a dry shaving head of the type compris-
ing an outer member having a curved shearing
portion and a relatively movable inner member
having shearing elements formed by slots extend-
ing at an oblique angle acrose the shearing por-
tion of the outer member, the combination of a
plurality of shearing elements formed by rows of
rectangular perforations in the shearing portion
of said outer member, the perforations in each
row being offset longitullinally with relation to
the perforations in the other rows to align trans-.
versely with the oblique angle of the shearing
elements of said inner member, and a plurality of
combing and shearing bars formed by rows of
slots. extending from the shearing portion into
the adjacent side portions of said outer member.
17. In a dry shaver having an outer cutter with

‘& partially cylindrical shearing section, and a.

longitudinally movable inner cutter having a
plurality of spaced transversely extending cutting
edges extending in inclined relation across said
shesring section, the combination of a plurality
of rows of spaced cutter bars having a plurality
of transversely extending cutting edges in each
row, corresponding cutting edges and said bars in
each row being offset longitudinally to register
with the incline of the cutting edges of said inner
cutter for simultaneous cutting operation in-each
TOW.,

18. In a2 dry shaver having an outer cutter
with o curved shearing section, and a longitudi-
nally reciprocable inner cutter having in a row a
plurality of uniformly spared transversely ex-.
tending slightly oblique cutting edges thereon,

_the combination of a plurality of longitudinally

extending rows of transverse cutting edges
formed on said shearing seetion in uniformly
spaced parallel relation, corresponding cutting
edges in each row being offset longitudinally
equal to the oblique angle of the movable cutting
edges, the movable cutting edges being spaced
apart a greater distance than the stationary cut-
ting edges, having group cutting cooperation
with the cutting edges on said shearing section
and arranged to have each movable cutting edge
in said group relation operate in successive order
with the cutting edges of the outer cutter to
provide progressive group cutting cooperation.

19. An outer cutter for shavers comprising a
sheet metal strip formed to provide a cylindrical
segment connecting opposite side portions having
uniform thickness and concentric inner and outer .
surfaces, a . plurality of longitudinal rows of
spaced parallel straight transversely extending
cutting edges formed on said segment, the cut-




ting edges in each row being offset longitudinally
relative -to the -corresponding cutting edges in
adjacent rows and. corrugations formed in said
strip- at the ends of said segment for retaining
f"sald segment in cylindrical form.

20.. An outer cutter for shavers compnsmg a
sheet metal strip- formed approximately into a
U-shape to provide a cylindrical segment between
opposite side portions,:corrugations at the ends
of ~said- strip. for retaining said strip in said
uU-shape, a plurality of rows of small rectangular
openings in said segment forming. a plurality of
rows of transversely extending straight cutting
- edges thereon, corresponding cutting edges in
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adjacent rows being oﬁset; longxtudinally, a row
of slots. on each side of said plurality of rows
formed in said section and extending outwardly
into said -side. portions ‘to provide elongated
cutter bars with cutting edges at each side of said
first-mentioned cutting edges for long hair cut-
ting, and said segment having .a substantially
thin cross-section between said corrugations
compared to the remainder. of said strip to pro-
videl for close shaving at the cutting. edges
thereon and said cutter bars having a thickness
increasing toward the outer ends.
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