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Accordingly, it is an objects of the present - invention 

to provide a new and improved electric shaver of the 
battery-operated type. 

It is another object of the present invention to provide 
a battery-operated electric i shaver in which the cutting 
mechanism, the electric motor actuating the same, and 
the batteries for driving the i motor are disposed in a 
casing of no greater size than that required for, electric 
shavers heretofore driven directly from a source of elec 
tric power. -N W • s 

It is a further object of the present invention to provide 
an improved direct current motor for a battery-operated 
device. M » , - 

It is another object of the present invention to provide 
a new and improved electric shaver having an improved 
casing whereby there may be housed therein a powerful 
electric motor which is driven from a plurality of re 
chargable batteries, with means included in , said casing 
for recharging said batteries merely upon plugging the 
unit into a source of alternating, electric current. * 

Still another object of the present invention resides 
in an improved cordless electric shaver which may be 
used throughout the world without regard to the power 
supplies that may be available. 
Yet another object of the present invention resides 

in an improved casing for a battery-operated shaver 
in which a large access opening is provided to get at the 
batteries for replacing the same and which casing in 
cludes pockets on either side thereof for suitable elec 
trical components, such as a rectifier, a switch, and i a 
current limiting capacitor. 

Still a further object of the present invention resides 
in the provision of a new and improved assembly ar 
rangement for a battery-operated shaver in which the 
parts are interrelated in a very simple manner to facilitate 
manufacturing and assembly and still provide a very 
foolproof construction. 

It is another object of the present invention to provide 
a battery-operated shaver in which the charging means 
is embodied within the shaver casing and in which means 
are provided to prevent energization of the motor while 
the batteries are being recharged. N 
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It is a further object of the present invention to pro- i 
vide a new and improved mounting arrangement of the 
cutting mechanism and prime mover whereby vibrations 
will not be transmitted to the shaver casing. 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
proceeds and the features of novelty which characterize 
the invention will be pointed out with particularity in the 
claims annexed to and forming a part of this specifica 
tion. 

50 

For a better understanding of the present invention · 
reference may be had to 
which: 

FIG. 1 is an elevational view of the electric shaver 
of the present invention, with the start-stop switch in th 
open position; - 

FIG. 2 is a somewhat enlarged right end view of the 
shaver of FIG. 1, with certain portions cut away more 
clearly to illustrate the present invention, and showing 
in dotted lines a shipping insert member to prevent the 
shaver from being energized during shipment thereof; 

FIG. 3 is a sectional view taken on line 3-3 of FIG. 
2, assuming that FIG. 2 shows the complete structure, 
but without the shipping insert; W 

FIG. 4 is a sectional view taken on line 4-4 of FIG. 

the accompanying drawings in 
5 5 
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3, . assuming that FIG. 3 shows the complete structure; . :: 
FIG. 5 is a sectional view taken on line 5—5 of FIG. 

3, again assuming that FIG. 3 shows the complete struc 
ture; 

FIG. 6 is a sectional view taken on line 6-6 cif FIG. 
3, again assuming that FIG. 3 shows the complete struc 
ture, but with certain portions cut away more clearly 
to illustrate the present invention; 

70 

4 
FIG. 7 is a sectional view taken on line 7-7 of FIG. 

3, also assuming that FIG. 3 shows the complete struc 
ture; 

FIG. 8 is a sectional view taken on line 8—8 of FIG. 
3, again assuming that FIG. 3 shows the complete struc 
ture; . 

FIG. 9 is a fragmentary sectional view taken on line 
9—9 of FIG. 3, also assuming that FIG. 3 shows the 
complete structure; M 

FIG. 10 is a fragmentary view taken substantially on 
line 10-10 of FIG. 9, assuming that FIG. 9 shows the 
complete structure; M 

FIG. 11 is a fragmentary sectional view taken on 
line 11—11 of FIG. 3, again assuming that FIG. 3 shows 
the º complete structure; 

FIG. 12 is a fragmentary enlarged sectional view 
taken on line 12—12 of FIG. 3, assuming that FIG. 3 
shows the complete structure; 

FIG. 13 is an exploded perspective view of the shaver 
. casing and, battery and motor supporting elements con 
tained therein; . . . . 

FIG. 14 is an exploded perspective view of the electric 
motor embodied in the shaver of FIG. 1; 
FIG. 15 is a schematic diagram of the electric circuit 

embodied in the cordless shaver of the present invention; 
and W 

FIG. 16 is a somewhat schematic view of a standby 
attachment for energizing the shaver of FIG. 1 directly 
from a conventional alternating current source. 

Briefly, the present invention is concerned with an elec 
tric dry shaver of the so-called cordless or battery oper 
ated type, and although generally applicable to all types 
of electric shavers has been illustrated as applied to 
shavers of the type disclosed in the above-mentioned 
copending Jepson and Jepson et al. applications, in which 
a plurality of oscillating cutting blades cooperate with 
a curved perforated comb depending upon centrifugal 
force and spring means for urging the cutting blades into 
engagement with the comb. Without increasing the size 
of the casing over that of the above-mentioned copending 
applications, there is incorporated therein the same cutting 
mechanism, a powerful electric motor and a plurality of 
rechargeable batteries capable of producing a large num 
ber- of shaves without recharging. In addition there is in 
cluded a control switch and rectifier for recharging the 
batteries and preventing the shaver from being used while 
the batteries are being charged. An improved casing con 
struction and improved assembly means are provided 
whereby all of the shaver parts can readily be manu 
factured and assembled in a simple manner and yet 
wherein ready access to the batteries for replacement 
purposes without disassembly can be accomplished. 

Referring now to the drawings, the present invention 
is illustrated as embodied in an electric dry shaver gen 
erally designated by the reference number 20. Essentially 
the shaver 20 comprises a cutting assembly or mechanism, 
generally designated at 19 comprising a plurality of cutters 
coacting with a comb or cutting surface 21. The comb 
and cutter, mechanism are associated with a suitable cas ing generally designated at 22 and comprising casing sec 
tions 23, 24, and 25. The central section of the casing 
22 is substantially enclosed by the section 24 in the form 
of a wraparound and it defines a battery chamber 29 
(FIGS. 3, 4, and 5) for housing a rechargeable battery 
unit generally designated as 26. 

For driving the cutting assembly or mechanism 19 
there is º provided a powerful electric motor generally 
designated at 27. The cutting mechanism 19, the motor 
27 and the battery unit 26 are disposed in compact super 
imposed stacked relationship as best shown in FIG. 3 
of the drawings. The electric motor 27 is adapted to be 
connected by suitable driving means generally designated 
at 28 with the cutting or cutter mechanism 19 in order 
to cause oscilation of this cutter, mechanism at speeds 
in excess of nine thousand cycles per minute. The casing 
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sections 23 and 25 of casing 22 might be designated as 
the clipper end casing section and the switch end casing 
section, respectively, because the casing section 23 is ad 
jacent the clipper end of the shaver, and the casing sec 
tion 25 effectively houses a control switch. 
The shaver casing or housing 22 effectively defines a 

plurality of chambers therein in addition to the battery 
chamber 29 described above. In other words between the 
upper ends of the casing sections 23 and 25 of casing 22 
there is provided a cutter chamber 30 for housing the 
cutter mechanism 19 (FIGS. 3 and 4). The lower portion 
of the cutter chamber 30 is defined by a head casting 
generally designated at 31 (FIGS. 3, 4 and 7) and the 
upper portion of the cutter chamber 30 is, of course, 
defined by the curved perforated comb 21, which is pref 
erably identical with that disclosed in the above-men 
tioned copending Jepson and Jepson et al applications. 
Immediately beneath the head casting 31 and above the 
battery unit 26 is a motor chamber 32 (FIGS. 3, 4, 5 and 
8). The switch end housing section 25 defines at the 
upper end thereof a drive or mechanism chamber 33 
which is defined at the right end of the cutter and motor 
chambers 30 and 32, respectively, as viewed in FIG. 3 of 
the drawings. Beneath the mechanism chamber 33 within 
the switch end housing or casing section 25 and to the 
right of the battery chamber 29, as viewed in FIG. 3 of 
the drawings, is a switch and rectifier chamber 34. The 
clipper end housing section 23 defines a capacitor chamber 
35 (FIGS. 3, 8 and 13) which is disposed to the left 
of the battery and motor chambers 29 and 32, respective 
ly, as viewed in FIG. 3 of the drawings. 
The cutting mechanism generally designated at 19 

and the associated driving means 28 form no part of the 
present invention but are fully disclosed and claimed in 
the above-mentioned copending Jepson and Jepson et 
al, applications, so that they will only briefly be described 
in the instant application. As illustrated, the cutting mech 
anism 19 comprises the head casting 31 which is pref 
erably in the form of die casting having four lateral pro 
jections 31a, one from each corner thereof, best shown 
in FIGS. 3, 5, 6 and 7 of the drawings. As disclosed in 
the above-mentioned copending Jepson application, the 
head casting 31 includes at either end thereof a plurality 
of upwardly directed projections designated as 31b and 
31c (FIGS. 3, 4, 5 and 7) each of which terminates in 
an upwardly directed V-shaped notch. These V-shaped 
notches are each adapted to receive therein a cooperating 
resilient support or block 37 and 38, respectively, illus 
trated as substantially identical to those disclosed and 
claimed in the above-mentioned copending Jepson ap 
plication. These resilient blocks 37 and 38 are preferably 
formed of neoprene rubber and serve as energy storage 
means as well as mounting means for the oscillating 
portions of cutter mechanism. 19. The resilient block 37 
is securely bonded to the clipper end of an oscillating 
cutter shaft 39. Similarly the block 38 is securely bonded 
to the oscillating cutter shaft 39 adjacent the switch end 
thereof. The end of cutter shaft 39 projecting through 
the block 38 is connected to a combined counterweight 
and crank pin 40 which forms a part of the driving 
means 28 contained in drive chamber 33. 
To clamp the resilient support blocks 37 and 38 into 

the respective V-shaped notches of the upwardly project 
ing portions 31b and 31c of the head casting 31 there 
are provided a pair of head bearing caps 41 and 42, re 
spectively. Each of these head bearing caps is preferably 
formed as a casting and each comprises a cooperating 
downwardly directed V-shaped notch so that when the 
cap is secured to casting 31 by fastening means 44, best 
shown in FIG. 7 of the drawings, resilient blocks 37 and 
38 are securely clamped in position and oscillation of the 
cutter shaft 39 requires stressing of the resilient blocks 
37 and 38 to store and release energy therein. To support 
the comb 21 in the same manner as disclosed in the above 
mentioned copending Jepson application, the clipper end 
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G 
bearing cap 41 is provided with an arcuate projection 
41a and similarly the crank end bearing cap 42 is pro 
vided with an arcuate projection 42a upon which co 
operating portions of the comb 21 securely rest during 
the shaving operation when the comb is locked in place 
for shearing engagement with the coacting cutters. 

In order resiliently to support the plurality of cutter 
blades, each designated as 46, for oscillation with the 
cutter shaft 39 the latter is provided with a plurality of 
upwardly extending supports 47a, 47b, 47c and 47d 
(FIGS. 3 and 4), which may be identical with those dis 
closed in the above-mentioned copending Jepson and 
Jepson et al. applications. These supports are of triangular 
shape and are rigidly secured to the cutter shaft 39. They 
are provided with suitable slots (the number of slots cor 
responding with the number of cutter blades 46, three 
being shown in FIG. 4 of the drawings) to receive the 
cutter blades 46 and suitable blade springs 48 therein in 
the same manner disclosed in the copending applications 
referred to above. From the above description it will be 
appreciated that the head casting 31, the oscillating cutter 
shaft 39 with its associated resilient blocks 37 and 38, 
the bearing caps 41 and 42, the blade supporting mem 
bers 47a, 47b, 47c, 47d, the blade springs 48, the cutter 
blades 46, the combined counterweight and crank pin 
40 and the screws or fastening means 44 for securing 
the bearing caps 41 and 42 in position provide a sub 
assembly which might be designated the cutter subassem 
bly, which together with the comb 21 defines the cutting 
mechanism 19 and hereinafter this subassembly will also 
be referred to by the reference numeral 19 which has 
been generally appended to the cutting mechanism. 
An important feature of the present invention resides 

in the motor 27, which since it is battery operated, must 
be a direct current motor capable of producing the neces 
sary output to oscillate the cutter shaft 39 and blades 46 
at the high speed desired. It will be appreciated that to 
provide the desired power output an electric motor must 
have an armature of a predetermined diameter and a 
major limitation in motor size is determined by the size 
of the armature required. In accordance with the present 
invention and to provide a minimum vertical dimension 
for the motor 27, as viewed in FIG. 3 of the drawings, 
this dimension is determined substantially by the diame 
ter of the armature of motor 27 designated as 50. Arma 
ture 50 is supported on an armature shaft 51 which is 
disposed in spaced parallel relationship with the oscil 
lating cutter shaft 39. Moreover, the shafts 39 and 51 
are substantially coextensive as far as the correspond 
ing ends thereof adjacent the driving means or mechanism 
28 is concerned. 
As best shown in FIGS. 3, 4, 8 and 14 of the draw 

ings, the motor 27 comprises a field structure, including 
pole pieces 53 and 54 and a permanent magnet 55. The 
permanent magnet 55 is illustrated as having a pair of 
plane opposed surfaces which are soldered to plane sur 
face portions 53a and 54a of the pole pieces 53 and 54. 
The permanent magnet 55 is magnetized in the direction 
of the double ended arrow indicated in FIG. 14 of the 
drawings So that a magnetic field is provided between 
the portions of the pole pieces 53 and 54 which extend 
beyond the permanent magnet 55 and each of which is 
provided with an arcuate surface 53b and 54b, respec 
tively, conforming to the exterior configuration of the 
armature 50 as is well understood by those skilled in 
the art. It will also be apparent from FIGS. 4 and 14 of 
the drawings that the pole pieces 53 and 54 are disposed 
one on each side of the armature 50 so that no portion 
of the field structure is disposed above or below the 
armature 50 and hence the diameter of the armature 50 
determines the height of the motor chamber 32 (as viewed 
in FIGS. 3 and 4) and insures a minimum space re 
quirement for this motor as far as the vertical dimension 
thereof is concerned, which permits the accommodation 
of a large battery unit 26 within the casing 22. 
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best shown in FIG. 4 of the drawings, batteries 26b and 
26c are disposed above horizontal portion 86b while bat 
teries 26a and 26b are disposed below this portion 86b. 
Moreover, batteries 26a and 26b are to the left of portion 
86c and batteries 26c and 26d are disposed to the right 
thereof. Thus, the rack 86 insulates the individual batteries 
from each other. To prevent the batteries from sliding out 
of the ends of the rack 86 integral ends 86e and 86f are 
provided of a somewhat double H-shape, portions of 
which also provide means for insulating the connecting 
means for connecting the batteries 26a, 26b, 26c and 26d 
in series. The battery holder or rack 86 also includes a 
pair of depending tubular portions 86g at either end 
thereof adjacent ends 86e and 86f which are provided 
with suitable openings to receive self-tapping fastening 
means 90 such as best shown in FIG. 3 of the drawings. 
To aid in supporting the lower two batteries 26a and 
26d, the tubular portions 86g are each provided with 
a pair of curved surfaces 86h (FIG. 4). To connect the 
four individual batteries 26a, 26b, 26c and 26d in series, 
conductors 91a, 91b and 91c, best shown in FIGS. 4 
and 5 of the drawings, are provided. These interconnec 
tions are facilitated by having the positive and negative 
terminals of alternate batteries disposed at opposite ends 
of rack or holder 86 as indicated in FIG. 5 of the draw: 
ings. The conductors 91a, 91b and 91c are flat uninsulated 
conductors, the intermediate portions of which are held 
away from the batteries by portions of rack ends 86e and 
86f, as best shown in FIGS. 4 and 5 of the drawings. 

For the purpose of maintaining the individual batteries 
in the specific places provided therefor by the battery 
holder 86, a band of masking tape or similar adhesive 
generally designated at 92 encircles the rack and the bat 
teries, as best shown in FIG. 4, of the drawings. This 
supporting band is disposed within the recess 87 thereby 
effectively taking up no otherwise useable space. It will 
be understood that the top of portion 86a of rack 86 ef 
fectively defines the boundary between battery chamber 
29 and motor chamber 32. 

Before considering how the above described power and 
cutting subassembly is supported in the casing 22, a brief 
description of the electrical circuit of the electric shaver 
20 of the present invention is included with reference to 
the schematic diagram of FIG. 15 of the drawings where 
the corresponding parts are designated by the same ref 
erence numerals as in the other figures of the drawings. As 
there illustrated, the commutator 67 and brushes 75a 
and 75b and the battery 26 comprising the four separate 
cells 26a, 26b, 26c and 26d connected in series by con 
ductors 91a, 91b and 91c are shown. In order selectively 
to control the connection of the battery unit 26 to the 
motor and specifically to the brushes 75a and 75b thereof, 
there is provided a switch generally indicated at 93 which 
comprises a pair of stationary contacts 94a and 94b and 
a pair of movable contact members 95a and 95b, respec 
tively. The movable contact 95a is connected by a con 
ductor 96 with the negative terminal of the battery unit 
26 while the movable contact 95 is connected by a con 
ductor 97 with the positive terminal of the battery unit 26 
(the battery ends of these conductors 96 and 97 are shown 
in FIG. 5 of the drawings). The negative conductor 96 
is also connected through switch contacts 94a and 95a 
and a conductor 98 with brush holder 74a and brush 75a. 
Likewise, the positive battery lead 97 is connected through 
the switch contacts 94b and 95b and a conductor 99 to 
the other brush holder 74b associated with the other 
brush 75b. It will be apparent that when the switch 93 
is closed the motor will be energized from the battery 
unit 26. 
So that the battery unit 26 may selectively be re 

charged, there is provided a suitable charging circuit 
which comprises the conventional power cord 100 having 
a suitable female type plug connector 101 for connection 
with stationary pin type terminals 102a and 102b suit 
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10 
ably mounted in spaced parallel relationship in the shaver 
20. When it is desired to charge the battery unit 26, the 
terminals 102a and 102b are adapted to make connection 
with the female type plug connector 101. As will be de 
scribed hereinafter, means are provided to prevent the 
female type plug connector 101 from making electrical 
connection with the terminals 102a and 102b when the 
switch 93 is closed. The charging circuit of the present 
invention will permit the user to recharge the battery 
unit 26 from any source of alternating current having a 
voltage between ninety and two hundred fifty volts. To 
this end the charging circuit comprises a full wave rec 
tifier unit 103, having a negative terminal 103a, a 
positive terminal 103b and alternating current terminals 
103c and 103d. As illustrated, the negative terminal of 
the battery unit 26 is connected by a lead 104 with the 
negative terminal 103a of the full wave rectifier 103. 
Similarly, the positive terminal of the battery unit 26 
is connected by a lead 105 with the positive terminal 
103b of the full wave rectifier 103. Also, as illustrated, 
the terminal pin 102a is connected to the alternating 
current terminal 103d of the full wave rectifier 103 
through a suitable fuse 107 and a conductor 108. The 
other terminal pin 102b is connected to the other alter 
nating current terminal 103c of the full wave rectifier 
103 through current limiting and voltage dropping ca 
pacitor 109 and a conductor 110. Preferably a leakage 
resistor 112 is connected across the capacitor terminals. 
In a device built in accordance with the present invention 
wherein the full wave rectifier 103 was a selenium rec 
tifier capable of producing the desired output to charge 
the battery unit at approximately five volts, the capacitor 
109 had a capacitance of forty seven hundredths of a 
microfarad. The leakage or discharge resistor 12 had 
a resistance of four hundred seventy thousand ohms. 
As best illustrated in FIG. 3 of the drawings, the re 

sistor 112 is connected directly across the terminals of 
the capacitor 109 and supported thereby. In order to 
support the capacitor 109 and associated resistor 112 
within the capacitor chamber 35 in casing section 23, 
there is provided a suitable capacitor supporting clip 
115, which has a clip portion 115a clamped around the 
body of the capacitor and a pair of opposed spring fingers 
115b of a length to engage the walls of the chamber 
35, as best shown in FIG. 8 of the drawings, thereby 
firmly to support the capacitor 109 and associated re 
sistor 112 within the chamber 35. 

In accordance with the present invention, and as best 
shown in FIGS. 2, 3, 6, 8, 9, 10 and 11 of the drawings, 
the switch 93, the full wave rectifier 103, the fuse 107 
and the pin terminals 102a and 102b comprise a sub 
assembly which is capable of being suitably supported 
within the switch and rectifier chamber 34. To this end 
there is provided an insulated switch housing and rec 
tifier support generally designated as 117. Member 117 
is an integrally molded member including a boxlike 
housing portion 117a open on one side and having a 
central partition 117b dividing the housing into two 
spaced adjacent chambers 118 and 119. Depending from 
the end of portion 117a is an insulating panel portion 
117c for supporting in spaced parallel relationship the 
terminal pins 102a and 102b described above. To mount 
the insulated switch housing and rectifier support 117 
in shaver casing 22 there are provided laterally project 
ing ears 117d, 117e and 117f through which suitable fast 
ening means 120 extend to engage suitable tapped open 
ings in integral projections 25a, 25b and 25c, respectively, 
of casing section 25 extending into the switch and rectifier 
chamber 34. Disposed within the insulated chamber 118 
is a portion of stationary switch contact 94a and mov 
able switch contact 95a of switch 93, which is best shown 
in FIGS. 9 and 10 of the drawings. Disposed within the 
insulated chamber 119 is a portion of stationary switch 
contact 94b and movable switch contact 95b, best shown 
in FIGS. 3 and 9 of the drawings. Contacts 95a and 95b 
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are illustrated as symmetrical resilient contact fingers 
each having one end thereof secured to a wall portion 
117g of member 117 within its associated chamber 118 
or 119, and with the other end biased out of contacting 
engagement with its associated stationary switch contact 
94a or 94b. 

In order to support the rectifier 103 with respect to the 
switch housing and rectifier support 17 the conductors 
104 and 105 connecting the rectifier terminals 103a and 
103b to the switch contacts 95a and 95b, respectively, 
are rigid conductors suitaby secured to member 17 as 
by extending through the wall 117g common to chambers 
118 and 119. Preferably also the member 117, and spe 
cifically wall 17g, is provided with a plurality of spaced 
integral projecting fingers 117h, 117i, 117j and 117k, as 
shown in FIGS. 3, 6 and 8 of the drawings, for defining 
a space therebetween for rectifier 103. 

For the purpose of activating the movable resilient 
switch contacts 95a and 95b of the switch 93 there is 
provided a combined switch actuating and interlock 
member 12 including a projecting button or knob por 
tion 121a and a rectangular door portion 121b. The door 
portion 121b is adapted to be slidably mounted across the 
open side of boxlike housing portion 17a in sliding en 
gagement with the partition 17b. At least a portion of the 
side walls of housing portion 17a extend beyond the 
plane of partition 117b to define guides for the edges 
of door portion 121b. On the side of the door portion 
121b opposite the side from which button or knob 121a 
projects are a pair of spaced somewhat triangular Switch 
actuating projections 21c and 12d disposed to move 
within chambers 118 and 119, respectively. In one ex 
treme position of the combined Switch actuating and inter 
lock member 121 shown in FIGS. 3 and 10 of the draw 
ings, the projections 121c and 121d are out of engage 
ment with the movable spring contacts 95a and 95b. 
respectively. When the member 1211, however, is moved 
to the other extreme position, the projections 121c and 
121d engage the movable contact members 95a and 95b, 
respectively, and move them into contacting engagement 
with stationary contacts 94a and 94b, respectively, there 
by closing the switch 93 as is readily apparent from the 
schematic circuit diagram of FIG. 15 of the drawings. 
In this latter position it should be observed, as best shown 
in FIGS. 2 and 10 of the drawings, that the lower part 
of the door portion 121b moves in front of the pin 
terminals 102a and 102b so that in this position it is 
impossible to electrically connect plug connector 101 with 
these pin terminals for charging the battery unit 26. 
To selectively latch the member 121 in either of its 

two pósitions (the closed position of switch 93 or the 
position when a source of current may be connected to 
the charging circuit for the battery unit 26), there is 
provided a spring detent member 124 of a generally U 
shaped configuration, the ends of the legs of the U remote 
from the bight portion terminating in somewhat V-shaped 
latching projections 124a and 124b. This U-shaped detent 
member 124 surrounds boxlike housing portion 117a 
with the bight portion thereof allong wall 117g and posi 
tioned between finger 117h and a similar finger 117m 
(FIGS. 3 and 10). The legs of the U are disposed in 
notches 125 (FIG. 9) defined in the outside side walls of 
boxlike housing portion 117a. The latch projections 124a 
and 124b are disposed in notches 126 and 127 defined in 
that part of housing portion 117a defining guides for 
door portion 121b. Each of the opposed edges of the door 
portion 121b are provided with a pair of equally spaced V 
shaped notches 128 and 129 and the latching projections 
124a and 124b and are selectively receivable in either 
the pairs of notches 128 or 129 thereby selectively to 
hold the switch actuating and interlock member 121 in 
the closed or the open position of switch 93. 
When the switch and rectifier sub-assembly is suitably 

secured within chamber 34 of the housing section 25 of 
casing 22 by the fastening means 120, the switch actuating 
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and interlocking member 121 is slidably disposed and 
retained in position between the inside wall defining the 
chamber 34 and the switch housing and rectifier support 
17. The casing section 25 is provided with a pair of 
spaced openings 130 and 131 leading into chamber 34. 
The opening 130 is adapted to permit the switch actuating 
button 121a to project therethrough for ready actuation 
thereof from the exterior of casing 22 as best shown in 
FIGS. 2, 3 and 10 of the drawings. The opening 31 on 
the other hand is aligned with the terminal pins 102a 
and i 02b and is of such a size as to permit the ready 
insertion of the plug connector 101 for electrical con 
nection with the terminal pins 102a and 102b. When the 
switch actuating and interlock member 121 is in its lower 
most position, which is the closed position of switch 93, 
the door portion 21b extends over the opening 131 and 
prevents the insertion of the plug connector 101 and 
hence prevents recharging of the battery unit 26 when 
the switch 93 is in the closed position. Preferably housing 
section 25 is provided with integral wall portions 25d 
and 25e within chamber 34 on either side of opening 1131 
effectively to define a plug receptacle for plug con 
nector 01. 

In some instances it may be desirable to have a standby 
power attachment, described hereinafter and disclosed 
in FIG. 16 of the drawings, whereby the shaver motor 
27 may be operated directly from a conventional alternat 
ing current source. In this event, a particular orientation 
of the plug connector of the standby power attachment 
is necessary. To this end, opening 131 is provided on its 
lower edge with a notch 131a (FIG. 2). Also, a projec 
tion i 17n from the lower end of terminal pin support 
117 c is provided with a corresponding notch 433 co 
extensive with and aligned with notch 131a. 
So that the switch 93 cannot be closed to energize 

motor 27 during shipment of the shaver 20 a shipping 
insert 134, shown in dashed lines in FIG. 2 of the draw 
ings, is employed. This insert 134, preferably formed of 
cardboard, has a V-shaped portion 134a, the apex of which 
is receivable in aligned notches 131a and 133. The insert 
134 includes flaps 134b extending from the top of the 
V which engage the lower edge of door portion 1214b and 
prevent its movement until the insert is removed. 

In assembling the housing sections 23 and 25 with the 
power and cutting sub-assembly described above, the 
switch and rectifier sub-assembly is first mounted within 
chamber 34 of housing section 25, and similarly the ca 
pacitor 109 and the resistor 112 are first suitably sup 
ported within chamber 35 of housing section 23. In ac 
cordance with the present invention each of the housing 
Sections 23 and 25 in addition to the portions thereof de 
fining the respective chamber described above are pro 
vided with a pair of spaced parallel relatively narrow 
projecting walls which extend from the edges defining the 
open sides of the chambers contained therein, as best 
shown in FIG. 13 of the drawings. As illustrated, the 
casing Section 23 is provided with integral spaced parallel 
projecting wall portions 23a and 23b. Similarly, the cas 
ing section 25 is provided with similar integral spaced 
parallel projecting wall portions 25f and 25g. The ends 
of wall portions 25f and 25g are each provided with a 
pair of Spaced integral projecting pins 25h and 25i. Simi 
larly, the ends of projecting wall portions 23a and 23b 
are provided within cooperating apertures 135 and 136 
to receive the pins 25h, and 25i, respectively. For the pur 
pose of holding the two casing sections 23 and 25 in as 
sembled relaationship with the pins 25h and 25i disposed 
in the apertures 135 and 136, there are provided a pair 
of U-shaped clips 137, best shown in FIGS. 8 and 13 of 
the drawings, which are preferably formed of resilient 
Spring material. The legs of the U-shaped clips are adapted 
to be received in cooperating slits 138 defined in the pro 
jecting wall portions 23a, 23b, 25f and 25g. In order 
that the bight portions of the clips 137, when the legs 
thereof are inserted in the slits 138, do not project be 
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yond the surface of the projecting wall portions, these wall 
portions are recessed, as indicated at 139, adjacent open 
ings 138. M O 

For the purpose of Supporting the power and cutting 
sub-assembly within the casing 22 in a manner. So as m?t 
to transmit any vibrations to the casing and, further 
more, in a manner that permits easy assembly, each of 
the casing sections 23 and 25 is provided With receSSeS 
140 on either side thereof imemdiately above the pro 
jecting wall portions and in the wall defining chambers 
35 and 33, respectively. These receSSeS are adapted to 
receive therein resilient mounting grommets 141 pre 
ferably formed of a Suitable butyl rubber or the like. 
These mounting grommets are of Somewhat U-shaped 
configuration having short retaining filanges 141a pro 
jecting from each end of the bight portion thereof. The 
recesses 140 have undercut portions 140a, to receive these 
fanges and thus serve to retain the grommets 141 
position. The projecting ears 31a on the head casting 31 
are receivable between the fiingers of the grommets 141, 
as best shown in FIGS. 6 and 7 of the drawings. During 
an assembly operation the casing sections 23 and 25 
with the grommets 141 suitably mounted therein are 
brought toward each other so as to cause the Supporting 
ears 31a to move into supporting engagement with 
the grommets 141. When the casing sections are brought 
together to the position shown in FIG. 8 of the drawings 
the pins 25h and 25i are received within apertures 135 
and 136 and the clips 137 can be inserted in slits 138 to 
lock the casing sections 23 and 25 together with the Sub 
assembly comprising the motor and cutting mechanism 
sub-assembly resiliently supported by these casing sec 
tions and with the cutting mechanism disposed above the 
projecting wall portions 23a, 23b, 25f, and 25g. When 
the the ?-shaped clips 137 are moved into place it Will 
be apparent that a large access opening between the 
chambers 34 and 35 and below motor chamber 32 is 
afforded for inserting battery unit 26 and also to permit 
the electrical connections shown in FIG. 15 of the draW 
ings to be completed. These electrical connections are 
preferably completed before inserting battery unit 26. 

For the purpose of supporting the battery unit 26 the 
projecting wall portions 23a and 25f are provided as 
elongated grooves 144a and 144b, respectively, along 
the inside and near the lower edge thereof for receiving 
the supporting projections 86d on the side of the battery 
rack or holder. Similarly the projecting wall portions 
23b and 25g are provided with grooves 145a and 145b, 
respectively, for receiveing the supporting projections 86d 
on the other side of rack 86. The grooves 144a and 
144b and the grooves 145a and 145b in abutting pro 
jecting wall portions are aligned to define two continuous 
grooves 144 and 145, one on each inside wall of casing 
22. The battery unit 26, including rack 86, can readily 
be assembled with casing 22 by inserting the projections 
86d on one side of rack 86 into the groove 144. Then 
the battery unit 26 is pivoted about the projections in 
groove 144 to force the projections 86d on the other side 
of rack 86 into groove 145. To facilitate this operation 
the top edges of projections 86d are rounded as indicated 
at 146 (FIGS. 4 and 13) and the inside wall of casing 
22 directly beneath grooves 145a and 145b is chamfered, 
as indicated at 147. The notches 88 and 89 in portion 
86a of rack 86 provide means whereby the portion 86a 
directly engages the inside walls of casing 22 at the ends 
of grooves 144 and 145 to provide a more rigid assembly. 
To complete the casing 22, the U-shaped wraparound 

or casing section 24 is moved into position and held there 
by the fastening means 90 which secure it to the tubular 
projections 86g of rack 86. So that section 24 may aid in 
locking casing sections 23 and 25 together in assembled 
relationship the casing section 23 is provided at the lower 
end with a depending locking projection 23c while casing 
section 25 is provided with a similar projection 25j, as 
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best shown in FIGS. 3 and 13 of the drawings. Moreover, 
the bight portion of the wraparound or U-shaped casing 
section 24 is provided with cooperating hook-shaped por 
tions 24a and 24b at each end thereof for engaging the 
locking projections 23c and 25j, respectively, as clearly 
shown in FIG. 3 of the drawings, so that the casing sec 
tions 23 and 25 are firmly locked together at the bottom 
thereof. To facilitate engagement of the hook-shaped por 
tions 24a and 24b with the cooperating portions on casing 
sections 23 and 25, these casing sections are provided with 
recesses 148 and 149 adjacent projections 23c and 25j, 
respectively. In order that casing section 24 may be se 
curely supported along the edges thereof, casing sections 
23 and 25 below projecting wall portions 23a, 23b, 25f 
and 25g are provided with flanged portions 23d and 25k, 
respectively, of reduced thickness, best shown in FIGS. 11 
and 13 of the drawings. Moreover, the lower portions of 
projecting wall portions 23a, 23b, 25f and 25g are also 
provided with portions of reduced thickness to engage the 
ends of the legs of U-shaped casing section 24 and effec 
tively to define a recess for said casing section. The out 
side of the bight portion of casing section 24 is prefer 
ably flat to provide a flat surface for supporting shaver 
20 in an upright position. 

In order to interlock the ends of the legs of U-shaped 
casing section 24 with casing sections 23 and 25, there 
are provided interlocking projections 24c and 24d some 
what in the form of a truncated pyramid. Moreover, these 
projections 24c and 24d are provided with laterally pro 
jecting flanges 24e from each side thereof. The casing sec 
tions 23 and 25 are provided with cooperating recesses 
150 having undercut portions 150a for receiving the pro 
jections 24c and 24d and thus the associated fanges 24e 
in the undercut portions 150a (FIG. 8). The recesses 150, 
when the casing sections 23 and 25 are held assembled 
by U-shaped clips 137, have sloping edges to engage the 
sloping edges of projections 24c and 24d. By forcing the 
projections 24c and 24d into recesses 150 the casing sec 
tions will be forced tightly together and the leg portions 
of the U-shaped wraparound or casing section 24 will be 
firmly interlocked with the casing sections in a very simple 
manner. Additionally, the portions 24c and 24d overlie 
clips 137 and hold them in engagement with slits 138. The 
U-shaped wraparound 24 may be provided with a surface 
which makes ready gripping thereof possible, as clearly 
shown in FIG. 13 of the drawings, and may also have a 
decorative effect to give the shaver 20 a pleasing appear 
81 CC 

In FIG. 16 of the drawings there is illustrated a standby 
attachment generally designated as 155 which includes a 
step down transformer and rectifier unit 156 for convert 
ing one hundred ten volt alternating current energy to five 
volt direct current energy. Conventional terminals 157 
permit the unit 156 to be plugged into any conventional 
outlet. The direct current output of unit 156 is connected 
by a power cord 158 to a plug connector 159 receivable in 
the plug receptacle of shaver 20. The plug connector 159 
has a pair of openings 160 for receiving terminal pins 
102a and 102b but no electrical conductors are contained 
in these openings. Supported on one side of connector 159 
are contacts 161a and 161b for making sliding engage 
ment with contacts 162a and 162b provided in shaver 20. 
These contacts 162a and 162b are also illustrated in FIG. 
15 of the drawings. As best shown in FIGS. 3 and 10 
of the drawings, the contacts 162a and 162b are elec 
trically connected to stationary contacts 94a and 94b, 
respectively, and extend around the lower wall portion 
117p of boxlike housing 117a so as to have spring con 
tacting portions disposed above terminal pins 102b and 
102a, respectively. When plug connector 159 is inserted in 
in the opening 131 the contacts 161a and 161b engage 
with contacts 162a and 162b, respectively, to connect 
power directly to motor 27 even though switch 93 is open. 
Connector 159 is provided with a projection 159a re 
ceivable in aligned notches 131a and 133 whereby con 
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nector 159 - can only be correctly inserted in the plug re 
ceptacle of shaver 20. : ' ’ . . . 

: In view of the detailed description included above, the 
operation - of the electric dry shaver 20 will readily be 
apparent to those skilled in the art. It will furthermore 
be apparentº that the dry shaver which is battery operated 
has been disclosed as comprising readily assembled parts, 
each of very sturdy construction which will give long and 
foolproof operation. Moreover, the size of the casing is no 
greater than that - of a very successful electric shaver 
shown in the above-mentioned copending Jepson and 
Jepson and Schuessler applications. There has been pro 
vided an arrangement embodying a very powerful electric 
motor driven by a battery unit. Additionally a charging 
unit has been built into the casing 22 so that all the oper 
ator has to do to recharge the battery is to plug it into 
a suitable power source of alternating current having, a 
voltage between ninety and two hundred fifty volts. More 
over, a control switch for turning on the motor is pro 
vided with means whereby it is impossible to charge the 
battery while the motor is connected to the battery. 
While only a single embodiment of the present inven 

tion has been shown, it will be understood that various 
changes and modifications will occur to those skilled in 
the art and it is contemplated in the appended claims to : 
cover all such changes and modifications as fall within 
the true spirit and scope of the present invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A battery operated electric shaver comprising a cas 

ing, an elongated cutting mechanism, and electric motor 
and a rechargeable battery unit disposed in stacked rela 
tionship within said casing with said motor between said 
cutting mechanism and said battery unit, said motor in 
cluding an armature, the axis of rotation of said armatures 
being disposed in spaced parallel relationship with the 
longitudinal axis of said elongated cutting mechanism, 
means for drivingly relating said motor and said cutting 
mechanism, and circuit means for electrically connect 
ing said battery unit to said motor, said cutting mechanism 
and said battery unit being spaced apart by a minimum 
distance substantially equal to the diameter of said arma 
tl Te. 

2. In a cordless electric shaver, the combination of a 
casing having an elongated cuttnig mechanism across one 
side of said casing, an electric motor having an armature 
disposed adjacent said cutting mechanism and operatively 
connected therewith, the axis of rotation of said armature 
being disposed in spaced parallel relationship with the 
longitudinal axis of said elongated cutting mechanism, 
a rechargeable battery unit in said casing adjacent said 
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motor whereby i said motor: is disposed between said cut 
ting mechanism and battery unit, circuit means in said 
casing for electrically connecting said battery , ünit and 
said motor, said cutting mechanism and said battery unit 
being spaced apart by a minimum distance substantially 
equal" to the diameter of said armature. ' , , , , 

3. A direct current electrici motor for powering a bat 
tery operated shaver comprising a magnet of block shape, 
a pair of pole pieces having adjacent ends overlying and 
Secured to opposed sides of said magnet with portions 
thereóf projecting beyond said magnet to define a pair 
of diametrically" opposed poles, an º armature rotatable 
between said poles, an armature shaft supportingº" said 
armature, means defining a recessº in said magnet between 
said pole pieces, axial thrust' means for one end of said 
Shaft móunted in said recess, a combined brush and bear 
ing süpport secured: to the ends of said pole pieces remote 
from said magnet, bearing means for said shaft including 
a bearing mounted in said support, a commutator ad 
jacent the opposite end of said shaft, and brushes mounted 
on said' support and engaging " said commutator. 

4. A combined brush and spring support for an elec 
tric shaver motor of the type having a commutator, com 
prising an insulating member secured to said motor ad 
jacent said cómmutator, a brush for engaging said com 
mutator, a holder for said brush including an end shaped 
like a sine wave defining a pivot recess opening toward 
said commutator and a spring recess opening away from 
said commutator, a support mounted in an aperture de 
fined in said member and including a pin disposed at 
an angle to the longitudinal axis of said support, a notch 
in said member for receiving said pin, a torsion spring 
on said pin, said holder being mounted to receive a por 
tion of said support in said pivot recess and a portion 
of said spring in said spring recess thereby to bias said 
brush into engagement with said commutator. 
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