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HAIR CUTTING APPARATUS WITH ROTARY HAIR

CUTTERS HAVING OVERLAPPING PATHS OF

MOVEMENT
William E. Reynolds, Riverside, John Balla, Argo, and

John A. Dlouhy, Oak Park, Ill.; said Reynolds and said

Balla assignors to IIT Research Institute, a corporation

of Illinois

Filed Nov, 28, 1962, Ser. No. 240,580
4 Claims. (Cl. 132—45)

The present invention relates to improvements in mech-
anisms for cutting hair and particularly to an improved
power driven rotary hair cutter and to a mechanism in-
corporating a plurality of cutters for simultaneously cut-
ting an entire head of hair.

In providing a cutter which mechanically will cut an
entire head of hair it is essential that cutting means be
provided which can operate reliably and continuously
without attention by the operator. It is also necessary to
provide a cutter which will not pull the hair but accom-
plish a clean smooth cutting operation. The cutter also
should be of a construction which is safe so that if it is
inadvertently brought into contact with the skin of the in-
dividual injury will not result, and the cutter must be
free from shock hazard. These and various other require-
ments are essential in providing a mechanical cutter which
is capable of being operated automatically for accom-
plishing a haircut.

It is accordingly an object of the present invention to
provide an individual cutter which is capable of being
used in a mechanical assembly containing a plurality of
cutters and which requires a minimum of space and yet
which can be mechanically driven for intermittent con-
tinuous operation without endangering the individual and
without creating operational difficulties such as becoming
fouled with hair.

A further object of the invention is to provide an im-
proved hair cutter which cuts a small area and which is
driven in a repeating path of movement to move its cut-
ting surface over a larger area, such as by a rotary or or-
bital oscillating movement.

A still further object of the invention is to provide an
individual hair cutter which operates to continuously re-
move the hair ends which have been cut so that it can op-
erate continuously without cleaning and so that the hair
ends do not foul the operating mechanism.

A further object of the invention is to provide a hair
cutting mechanism or system wherein individual cutters
are controllably positionable relative to the surface of a
head of hair and operate to move in paths which over-
lap so as to substantially simultaneously cut an entire
head of hair with one operation.

A still further object of the invention is to provide a
very compact hair cutter which is capable of being driv-
en in rotation for cutting hair, capable of being control-
lably positioned relative to a support to be moved in re-
lation to the surface of a head of hair, and capable of
being relatively slowly continuously moved in a repeating
path of movement to cover an area to be cut.

Other objects, advantages, and features will become
more apparent with the teaching of the principles of the
invention in connection with the disclosure of the pre-
ferred embodiment thereof in the specification, claims and
drawings, in which:

FIGURE 1 and FIGURE 2 are respectively upper and
lower portions of a cutter with. the views being in vertical
section taken through the central axis of the cutter and
with portions being shown in full view;

FIGURE 3 is a side elevational view of the cutter;

FIGURE 4 is an enlarged horizontal sectional view tak-
en substantially along line IV—IV of FIGURE 1;

FIGURE 5 is an enlarged horizontal sectional view tak-
en substantially along line V—V of FIGURE 2;
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FIGURE 6 is a horizontal sectional view taken sub-
stantially along line VI—VI of FIGURE 2;

FIGURE 7 is a perspective view of the stationary blade
of the cutter head;

FIGURE 8 is a bottom plan view of the rotary blade
of the cutter head;

FIGURE 9 is a vertical sectional view shown in some-
what schematic form of a cutter assembly for cutting
a full head of hair; and

FIGURE 10 is a diagrammatic view showing the paths
of travel of a plurality of cutters to overlap and cut an
area larger than the individual cutter,

On the drawings:

FIGURES 1-3 show an assembly for cutter 11 adapted
for cutting hair and the cutter incorporates an elongated
frame or support housing 11 having an upper portion 12
and a lower portion 13, with the upper portion shown in
FIGURE 1 and the lower portion in FIGURE 2. )

The lower portion 13 has an upper part 14 and a low-
er part 15. The lower part has an outwardly extending
flange at its upper end which receives attaching pins 16
to secure it to the part 14. The upper portion 12 is mount-
ed for vertical reciprocation to adjust the position of the
cutter assembly with respect to an individual’s head, and
the lower portion 13 is moved in an oscillatory path of
movement to cover an area larger than the cutting head.

The cutting head includes an outer stationary cup-
shaped blade 17, FIGURES 2 and 7, and an inner rotata-
ble blade 18, FIGURES 2 and 8.

The stationary blade 17 has bayonet slots 19 for receiv-
ing bayonet pins 20, FIGURE 2, on the lower housing
part 15 to support the cutter head. The rotary blade
18 seats within the stationary blade 17 and has a cylindri-
cal body portion 24 with lower radially extending knives
or cutting elements 25 that sweep by radial slots 21 in the
stationary blade 17. The radial slots also extend upward-
ly in vertical slots 22, and the blades 25 extend upwardly
a distance so that hair entering the slots 21 or 22 is cut and
the cut ends are received inside the cutting head. A flow
of air is induced upwardly through the head and through
the slots so that the cut ends of the hair will be immediate-
ly removed from the rotating blade 18 and from the driv-
ing portions to permit continuous operation without foul-
ing. A socket 23a is provided in the center of the sta-
tionary blade 17 for mounting a miniature sized detector to
generate a position signal for positioning the cutter rela-
tive to an individual’s head.

The rotatable cutting blade 18 is driven by a lower shaft
27 which drivingly connects to the blade 18, and a coil
compression spring 26 surrounds the shaft 27 to lightly
urge the rotary blade 18 into cutting contact with the sta-
tionary blade 17. The shaft 27 slides relatively axially
with respect to the blade 18.

The drive shaft 27 is driven through a universal joint
28 which is driven by an upper drive shaft 29 connect-
ing to a drive motor 32.

Because of the small size which must be maintained
for the cutter assembly 11, a small drive motor 32 is
used and, for example, a 28 volt 400 cycle motor may
be employed. This permits the use of a standard com-
ponent and the low voltage eliminates danger to the indi-
vidual from accidental shorts in the electrical supply cir-
cuit. For purposes of convenience the wires supplying
electricity to the motors have been omitted from the
drawings but the connection for these and their position
will be readily understood and appreciated by those skilled
in the art. ]

The upper drive shaft 28 leading from the motor 32
is supported in a bearing 30 within the tubular housing
part 15 on a spider 34, FIGURES 2 and 6, to provide
passages for the upward flow of air for removing hair
ends.
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The drive shaft 29 carries a fan blade 31 which causes
the upward flow of air. The tubular housing part 45 has
one or more lateral hair outlet openings 33, FIGURES
2 and 3, which discharge hair from the cutter 11. This
discharge will usually be into a space between shells of
the helmet 45 as will be explained in further detail in
connection with FIGURE 9.

The cutter runs at a relatively high speed such as on
the order of 6,500 revolutions per minute which provides
rapid sure cutting and provides an adequate flow of air
with a relatively small fan, to carry away the cut hair.

The cutting head 23 is moved in a path of movement
to cover an area larger than the cutting head, and this
path is continually repeated during normal operation so
that the cutter repeatedly sweeps over the area being cut,
although the movement is relatively slow. This move-
ment is preferably in an oscillatory rotary path and the
head carried on the lower housing part 15 supported on
the housing part 14 is moved relative to the upper hous-
ing part 12. In other words, the entire lower housing
part 13 moves in an orbital path while remaining parallel
to the axis of the cutter 11. The lower portion 13 of
‘the housing is stabilized on the upper portion by flexible
spring connectors 35, FIGURES 1-3 and 5. These
spring connectors are suitably secured such as by brazing
or welding at their ends to the upper housing- part 12 and
lower housing part 13. The lower part 13 is driven in
oscillation by drive shaft 37 driven by a motor 36 secured
within the tubular upper housing part 12. The shaft 37
is concentric with the upper housing part and connects
to a drive shaft member 38, FIGURE 5, which has a
lower portion 38b journaled in and eccentric with respect
to the lower housing part 13. The shaft 37 is keyed to
an upper portion 38z of the drive shaft member 38
and vertically slides therein. The motor 36 has a slow
rate of rotation and may drive through a gear reduction.
The motor 36 must be capable of being synchronized
with other motors so that adjacent cutters can oscillate
in unison to provide the cutting pattern of FIGURE 10.

The vertical positioning of the cutter relative to its
support wall 39 is accomphshed by a motor 44, The
support wall 39 has an openmg 41 therein and the upper
end of the housing part 12 is bifurcated to extend through
the sides of the opening 41 which is separated by a
bridging portion 46. The bridging portion 4¢ supports
the motor 44 which rotatably drives a nut 43 in threaded
engagement with internal threads 42 within. the tubular
housing part 12. The motor 44 is controllably driven in
slow rotation by a suitable ¢ontrol circuit and is reversible
to operate in either direction to raise or lower the cutter
assembly 11. »

FIGURE 9 illustrates a plurality of cutter assemblies
11, 17’, and 11”7 supported on the helmet 45. The hel-
met is adapted to be located in a pre-determined posi-
tion relative to the head 48 of an individual. For this
purpose side first positioners 49 ‘are provided which are
radially retractable relative to the helmet and are mov-
_able inwardly to engage within the ear of the individual.
Separate retractable inwardly spring biased positioners
49 are on each side of the helmet to engage in the ears.
A second positioner 50 is positioned on the front of the
helmet to be engaged by the forehead of an individunal.
This positively positions the helmet relative to the indi-
vidual’s head and will permit locating the helmet in the
exact position for successive haircuts. A flexible shield
51 is at the rear of the helmet.

‘When the helmet is in position each of the cutters is
moved to a pre-determined radial position relative to the
surface of the head of the individual. Such distance can
be determined by the distance the cutter is moved in-
wardly from the helmet inasmuch as the helmet is in a
known position, having been located by the positioning
members 49 and 50.

When the cutters are in their pre-determined position
to cut the hair over the complete head 48, to a pre-
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determined pattern or style, they each move in an oscil-
lating path as illustrated by the paths 51, 52 and 53 in
FIGURE 10. The paths are overlapping so that the
complete head area is cut. The cutters are synchronized
in their oscillating movement so that they will not inter-
fere and this may be readily accomplished by electrically
synchronizing the oscillating motors 36. These motors
may be servo motors such as 28 volt 400 cycle.

The hair withdrawn from each individual cutter passes
into the space between the outer support shell 39 and
an inner shell 46, which has holes to accommodate oscil-
lating movement of the lower portions of the cutters.
A. further flow of air is induced through an exhaust pas-
sage 47 which is connected to an exhaust fan and draws
air through the space between the helmet shells.

Thus each individual cutter independently drives the
rotating cutter blade 18 by operation of the motor 32.
The cutter head 23 is oscillated in a rotary path by the
servo motor 36 with each of the servo motors for the
different cutters being synchronized. The housing for
the cutter is positioned axially with respect to the helmet
so as to achieve the preper location relative to the head
for a pxe-«determmed hair style by operation of the motor
44. The motors 44 may be operated through individual
controls or through an automatic control system which
positions each cutter in accordance with an input signal
determining the hair style desired.

Thus it will be seen that we have provided an improved
hair cutting mechanism for mechanically cutting hair and
individual cutters which perform in combination to
achieve the objectives, advantages and featurcs above set

forth. The mechanism is capable of reliably and quickly

accomplishing a complete hair cut and is capable of
duplicating the performance with complete accuracy.

The drawings and specification present a detajled dis-

closure of the preferred embcdiments of the invention
and it is to be understood that the invention is not limited
to the specific forms disclosed, but covers all modifica-
tions, changes and alternative constructions and methods
falling within the scope of the principles taught by the
invention.

We claim as our invention:

1. In a mechanism for cutting hair comprising:

cutters adapted for cutting hair including cutting
heads, .

helmet means supporting said cutters and adapted to
be positioned at a predetermined location on an in-
dividual’s head,

first motor means for moving said cutting heads in
or out relative to the inside of the helmet in move-
ments toward or away from said individual’s head,
and

second motor means for repeatingly and continuously
moving said cutting heads in an oscillating closed
path of movement during normal operation.

2. A mechanism for cutting hair comprising,

a plurality of cutters each adapted for cutting hair,

a support carrying said cutters in spaced positions so
that they will be spaced over the surface of an in-
“dividual’s head, and

drive means on said support simultaneously moving
each of said cutters synchronized with respect to
each other so that they do not collide in a prede-
termined orbital path of movement with said paths
causing each cutter to cut an area of hair larger than
the cutter and with said paths overlapping to cut the
area between said cutters so that an overall com-
bined area will be cut by said plurality of catters
to simultaneously effect a complete haircut.

3. A mechanism for cutting hair comprising,

a plurality of cutters each having an upper housing
and a lower cutting head,

helmet means for supporting each of said cutters in
spaced positions and adapted to be positioned in a
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predetermined location relative to an individual’s
head having hair to be cut,

each of said cutters including first motor means for
moving said cutting heads in or out relative to the
inside of the helmet and toward or away from the
individual’s head, and including second motor means
for moving said cutting head in an oscillating closed
path to cut an area of hair larger than the cufting
head and means for synchronizing each of said
first and second motor means to cause each of said
cutters to simultaneously move in a predetermined
cuiting path of noncolliding movement and with said
cut areas overlapping so that an entire head of hair
will be cut by said cutters.

4. A mechanism for cutting hair comprising,

a plurality of cutters each having an upper housing and
a lower cutting head,

helmet means for supporting each of said cutters in
spaced positions and adapted to be positioned in
a predetermined location relative to an individual’s
head having hair to be cut,

each of said cutters including first motor means for
moving said cutting heads in or out relative to the
inside of the helmet and toward or away from the
individual’s head, and including second motor
means for moving said cutting heads in an oscillating
closed path to cut an area of hair larger than the
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cutting head, means for synchronously operating
each of said second motor means to move each of
sald cutting heads in non-colliding cutting paths
and with said paths overlapping so that the entire
head of hair will be cut by said cutters, and

means controlling said first motor means to position

each of said cutters relative to the surface of the
head so that the hair may be cut at different lengths

by -each cutter.
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