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United States Patent Office 3,321,831 
Patented May 30, 1967 

3,321,831 
RAAORWTH A REC PRCATENG BYLADE 

Robert R. Biarr, East New Market, and Otis Stering Lloyd, 
Salisbury, Md., assignors to Cambridge Scientific in 
dustries, incorporated, Canbridge, Md., a corporation of Marylaid 

Fied June 29, 1965, Ser. No. 467,935 
8 Cais. (C. 30-45) 

This invention relates to an electric razor having a re 
ciprocating razor blade, and more particularly, to an elec 
tric razor having spring operated blade inserting and eject 
ing means. 

Razors of this general type are disclosed in our co 
pending patent application Serial Number 435,005, filed 
on February 24, 1965, and embody power-driven means 
for imparting a reciprocatory end-to-end movement to a 
cutting blade. Razors of this type have had a major draw 
back in that the blade was retained in the shaving head 
by a cumbersome and complex mechanism. It was neces 
sary to remove the entire head of the razor and to loosen 
a threaded ferrule in order to remove the razor blade. 
This presented a major problem since in order for any 
razor to gain widespread use, it must be easy to manip 
ulate. 
Furthermore, the head unit of razors of this type had 

heretofore been attached to the base solely by a friction 
holding connection. This sole connection had the disad 
vantage that it could become loose after a period of use. 
Also, the attachment of a driven ferrule by a threaded 
connection was cumbersome and inefficient as the ferrule 
tended to loosen after a period of use due to vibrations 
and necessary handling each time a blade was to be in 
serted or removed. 

In overcoming this deficiency in the prior art, the pres 
ent invention provides a razor having a pair of co-acting 
springs in the head portion thereof so that a blade may 
be inserted in the razor or ejected from the razor in a 
single manipulation. One of the springs grips a shaft men 
ber connected to the cap of the razor head while the 
other spring is utilized in freeing the cap from the grip 
plug spring. The razor blade is positioned under the 
cap and is held in position by pressure exerted by the 
cap. The gripping spring is an off-center spring which 
exerts a holding pressure on the cap during use and snaps 
the cap and blade outwardly upon displacement through 
the center position to an above-center position by the initiating spring. 
The handle of the razor is provided with a pair of re 

silient members which are utilized in cooperation with 
the frictional holding means to retain the head unit in 
the proper and desired position on the handle. The pair 
of resilient members comprise a snap lock for the head 
unit of the razor. 
The blade carrying member of the razor has been pro 

vided with downwardly extending members which retain 
the magnet utilized in driving the razor. The downward 
ly extending members tightly grip the magnet and sub 
stantially prevent its removal. 

It is, therefore, a prime object of our invention to pro 
vide blade releasing means for an electric razor which 
does away with complex structures utilized in prior art 
electric razors. 

It is a further object of our invention to provide blade 
releasing means in an electric razor which is effective, 
reliable and efficient. 
Another object of our invention is to provide retaining 

means for the head unit of an electric razor which is re 
liable and efficient. 
A still further object of our invention is to provide a 

holding means for a driven magnet which is effective and 
yet easy to provide. 
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Other objects and novel features of the invention will 

appear more fully hereinafter from the following detailed 
description of the invention when taken in connection 
with the accompanying drawings wherein: 
FIGURE 1 is a perspective view of the electric razor 

constructed in accordance with the principles of the pres 
ent invention; 
FIGURE 2 is a partial side view showing the head por 

tion of the razor; 
FIGURE 3 is a partial end view of the head portion of 

the razor; 
FIGURE 4 is an exploded perspective view of the head 

structure of the razor; 
FIGURE 5 is a partial section view of the razor head 

taken along line 5-5 of FIGURE 3 showing the spring 
members in normal cap engaging position; 
FiGURE 6 is a section view of the razor similar to 

FIGURE 5, which shows the position of the spring mem 
bers after release of the blade; 
FIGURE 7 is a partial section view of the razor head 

portion along line 7-7 of FIGURE 3. 
Referring now to FIGURES 1-4 of the drawings where 

in similar reference characters refer to similar parts 
throughout the several views, an electric razor indicated 
generally by 10, comprises a casing 12 which has the 
shape of a handle, which casing houses a portion of the 
electric drive and is provided with a removable head 14. 
The head 14 is removably supported on the casing 12 

by means which provides for firm interengagement be 
tween the head and casing. The head comprises a guard 
roller Supporting member 16 having integral upwardly 
extruding flanges or shoulders 21 and 23 and downward 
ly extending gripping elements 18 and 20. The gripping 
elements are utilized to retain the head 14 on the casing 
2. The casing 12 has upwardly projecting holding mem 

bers 22 which cooperate with the gripping elements 18 
and 20 to retain the support member 6 securely on the 
casing and Substantially prevent any relative motion be 
tween the member 16 and the casing 12. The gripping ele 
ments 18 and 20 have inwardly facing frictional holding 
flanges 19 formed therewith. The holding flanges 9 fric 
tionally grip the outer edges of the holding members 22 
and thereby substantially prevent end-to-end movement 
of the member 16. 
The other components which are utilized to retain the 

head in the desired position and which substantially pre 
vent side-to-side movement of support member 16 rela 
tive to the handle are shown in FIGURE 7. The upwardly 
projecting holding members 22 have release members 24 
attached thereto. The holding members 22 have recesses 
26 formed at their uppermost ends. The support member 
16 is formed with bent shoulders 28 thereon as clearly 
seen in FIGURE 7 which shoulders are received by re 
IceSSes 26 when the head portion 14 of the razor is in 
operative position. The intercooperation between the re 
cesses 26, the shoulders 28, and the frictional gripping 
of the elements 18 and 20 comprises the gripping means 
of the removable head 14 which substantially prevents 
any relative side-to-side movement of member 16 relative 
to the handle 12. 
The holding members 22 are formed of a resilient mate 

rial and pressure on the release members 24 will move 
the holding members 22 inwardly of the shoulders 23 and 
allow the head 14 to be removed. The double gripping 
action of the elements 18 and 20 and the shoulders 28 
in the recesses 26 provides a secure mounting of the head 
14 on the casing 10 and yet permits the head to be re 
moved with a minimum of effort. 
The uppermost portions of the holding members 22 are 

beveled so that when it is desired to replace the head 
unit 4 onto the razor base the shoulders 28 cam the 
beveled portions of the flange elements inwardly until 
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the shoulders go beyond the beveled portions and co 
Operate With the Tecesses 26. When this occurs, the men 
bers 22 Snap into their normal position and the head unit 
is securely retained on the base. 
The Support member 6 is further provided with up 

Wardly extending shoulder elements 21 and 23 which pro 
vide support means for a pair of eccentrically mounted 
rotatable guard rollers 25. The operation and function of 
the guard rollers 25 is fully set forth in our copending 
application, Serial Number 435,005, referred to herein 
before. The guard rollers 25 are provided with handles 27 
by means of which the rollers can be rotated. 
A blade carrier 30, a blade 32, and a cap 34 are resil 

iently mounted by means of double arm leaf springs 33 
for reciprocatory end-to-end movement in a direction 
parallel to the cutting edge of the razor blade as clearly 
Seen in FIGURES 4-6. 
The top ends of the springs 33 are connected to the 

blade carrier 30 by means of rivets 35, while the lower 
ends of the springs are secured to support member 16 
by means of rivets 39. The spring elements 33 are pref 
erably made of resilient metal so that while the springs 
permit endwise reciprocatory motion they also cooperate 
to Substantially prevent any side-to-side motion. 
The blade carrying member 30 is positioned above 

element i6 and is mounted for reciprocatory end-to-end 
movement by means of the springs 33. Member 30 has 
two upwardly extending blade positioning prongs 36 
which are positioned so as to receive the razor blade 
32 and to prevent movement of the blade 32 relative 
to the member 36. The blade carrier also has a pair of 
magnet retainers 38 extending downwardly therefrom. 
The retainers 38 have interior arcuate surfaces 40 which 
are adapted to receive a magnet 42 and frictionally retain 
the magnet. 
The blade carrier 30 has an opening 44 therein spaced 

inwardly of said prongs 36. The opening 44 is provided 
to house the blade holding and ejecting members. 

The cap 34 has a shaft 46 projecting downwardly the re 
from. The shaft has opposing cap retaining notches 48 
positioned near the base thereof. The cap has slotted 
openings (or holes) which receive the upper portions of 
prongs 36. 

Positioned in said opening 44 is an off center spring 
50 which is pivotally retained in recesses in the blade 
carrying member 30. The off center spring 50 has two 
gripping portions 5 and 53. The gripping portions are 
utilized to grip the notches 48 in the shaft 46 of the cap 
34 order to retain the cap in its operative position. 
When in operative position the spring 50 is sprung below 
its center position and therefore creates a tension on the 
shaft 46 thereby forcing the cap 34 into tight engagement 
with the blade 32 and the blade carrying member 30. Thus 
the insertion of the cap causes the shaft 46 to initially 
displace the spring 50 and the displacement is Sufficient 
to move the spring through its center position so that it 
snaps to the position shown in FIGURE 5. Simultaneous 
ly, as the cap 34 is inserted, the gripping portions 5 and 
53 of the spring 50 grip the shaft 46 by means of the 
cap retaining notches 48 and thereby hold the cap 34 
in contact with the blade 32 and the member 30. The 
cap 34 must be firmly pressed onto the member 30 in 
order to insure a gripping connection between the spring 
50 and the shaft 46. The spring 50 is so positioned that 
upon being sprung to its below center position the grip 
pers 51 and 53 grip the shaft 46 and create the desired 
pressure on the cap 34. 
Thus the blade carrying member 30, the blade 32, and 

the cap 34 move as a unit when the razor is in operation. 
The support member 16 has a pair of openings 60 in 

the downwardly extending gripping elements 18 and 20. 
The openings 60 receive finger engaging cap releasing 
members 62 therein. The cap releasing members 62 are 
utilized to operate a second spring 64 which spring initi 
ates movement of the off center spring 50 to a position 
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A. 
above the center position. The members 62 have the 
outer faces thereof ribbed as at 63 to provide a finger 
gripping Surface. The inner ends of the members 64 are 
provided with arcuate recesses 66. The spring 62 is curled 
at its ends 65 which ends are received in the recesses 66 
of the members 64. - 
The initiating spring 64 is shown in its normal position 

in FIGURE 5 and in its ejecting position in FIGURE 6. 
The spring 64 normally has a tendency to assume the 
position shown in FIGURE 5 and normally forces the 
members 62 to their outermost positions. The members 
62 are movable in the openings 60 in the stationary ele 
ment 16. When a blade is to be ejected, the members 62 
are moved inwardly thereby causing the initiating Spring 
64 to contact the off center spring 58 and to move the 
spring 50 through its center position. After off center 
spring 50 moves through its center position it is sprung 
and therefore snaps to its above center position. The ini 
tiating spring 64 moves thes pring 50 to slightly above 
its center position and thereafter the spring 50 Snaps to 
its above center position without further cooperation with 
the initiating spring 64. As the spring 50 Snaps to its 
above center position the gripping portions 5; and 53 
spread apart and release the shaft 46 of the cap 34 thereby 
allowing the snap action of the spring to eject the cap 
34 and the blade 32. 
Thus it is seen that the Springs 50 and 64 cooperate 

to create a reliable and effective blade inserting and 
ejecting mechanism. 
The blade carrying member 30 has permanent magnet 

retainers 38 which have interior arcuate surfaces 40 
adapted to frictionally retain the permanent magnet 42. 
The permanent magnet 42 cooperates with electromagnet 
means in the casing 12 to impart reciprocating motion to 
the permanent magnet 42 and the member 30, blade 32, 
and the cap 34. The support member 16 remains station 
ary when the razor is operated thus creating a relative 
motion between the blade 32 and the rollers 25 which 
are mounted in the member 16. 

In operation, a blade is placed on the blade carrying 
member 30 and the cap 34 is then Snapped into position 
and retained in position by the gripping portions of the 
off center spring 50. The cap, the blade, and the blade 
carrying member are thereby retained together and are 
adapted to move as a unit. The blade carrying member 
houses the magnet which receives reciprocatory motion 
when the electrically operated magnetic means in the cas 
ing is energized. The cap, blade and blade carrier form 
a unit mounted on the pair of spring members 33 and 
receives end-to-end reciprocatory motion. The Spring 
members are of a width sufficient to prevent the blade 
carrier and the parts associated therewith from receiving 
any side-to-side motion. The blade reciprocates relative 
to the adjustable eccentric rollers 25 on the stationary 
element and thus a shaving of a beard is performed effec 
tively by both the reciprocating shearing action of the 
blade with respect to the beard and by the conventional 
movement of razor as a whole across the skin. 
The entire head unit may be readily removed by pres 

suring the release members 24 inwardly thereby causing 
the holding members 22 to move inwardly and disengage 
the shoulders 28 from the recesses 26 and then pulling 
the head unit so as to overcome the frictional engage 
ment of the flanges 9 and the holding members 22. The 
head unit may be replaced by simply pushing it back onto 
the handle and permitting the shoulders 28 to cam the 
holding members 22 inwardly. Upon alignment of the 
shoulders 28 with the recesses 26 of the holding mem 
bers 22, the members 22 will Snap into head engaging 
position with the shoulders 28 in the recesses 26. 
The blade can be ejected from the head unit by simply 

pressing members 62 which causes the initiating spring 
64 to move the off center spring 50, which holds the cap, 
to its above center position whereby the cap and razor 
blade are ejected. 
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From the foregoing, it will be readily apparent that a 
highly efficient and much more satisfactory blade insert 
ing and releasing means has been provided by the present 
invention. Also a more effective head unit releasing and 
inserting structure has been provided along with a more 
efficient means of retaining the magnet. 
While one embodiment of the invention has been shown 

and described, it will be understood by those skilled in the 
art that many modifications may be made without de 
parting from the spirit of the invention. It is to be ex 
pressly understood however, that the drawings are utilized 
for purposes of illustration only, and are not designed as 
a definition of the limits of the invention, reference be 
ing had for this purpose to the appended claims. 
We claim: 
1. An electric razor comprising a stationary support 

member, a blade carrier adapted to carry a blade having 
at least one cutting edge, said blade carrier being mounted 
on said stationary member for reciprocatory motion rela 
tive thereto in a direction substantially parallel to said 
cutting edge, said blade carrier having a central opening, 
a cap normally positioned above said blade carrier and 
having a shaft which projects downwardly through the 
said opening in the blade carrier, spring biased gripping 
means connected to said blade carrier for gripping the 
Said shaft and urging the cap towards the blade carrier 
to hold a blade between the blade carrier and the cap, and 
a release means mounted on said stationary member, said 
release means including a resilient member separate from 
and movable relative to said spring means and resiliently 
movable to a position whereat it causes disengagement of 
said spring means from said shaft. 

2. An electric razor as claimed in claim wherein said 
spring biased gripping means includes a resilient element 
movable to a first off-center position by said shaft for 
causing the element to grip the shaft, and movable to 
a second off-center position by said resilient member of 
said release means for releasing the shaft from the grip 
ping means. 

3. An electric razor as claimed in claim 2 wherein said 
release means includes at least one slidable member 
mounted to slide in a recess in said stationary member, 
said resilient member being connected to said sliding 
member, wherein sliding of said slideable member moves 
the resilient member against the force of its natural resil 
iency to disengage said spring means from said shaft. 

4. An electric razor as claimed in claim 3 wherein said 
shaft includes at least one notch, and said resilient ele 
ment includes a projection which engages said notch to 
grip the shaft. 

5. An electric razor as claimed in claim 1 wherein 
said release means includes at least one slideable member 
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6 
mounted to slide in a recess in said stationary member, 
said resilient member being connected to said sliding mem 
ber, wherein sliding of said slideable member moves the 
resilient member against the force of its natural resiliency 
to disengage said spring means from said shaft, 

6. An electric razor as claimed in claim 1 wherein said 
razor further includes an electric drive means for causing 
the said reciprocatory movement of said blade carrier, 
and said blade carrier includes at least one downwardly 
extending flange, and a magnetic element held by said 
downwardly extending flange for acting in cooperation 
with said electric drive means to cause said reciprocatory 
movement. 

7. An electric razor as claimed in claim 6 wherein said 
Spring biased gripping means includes a resilient element 
movable to a first off-center position by said shaft for 
causing the element to grip the shaft, and movable to a 
Second off-center position by said resilient member of said 
release means for releasing the shaft from the gripping 
means, and wherein said release means includes at least 
One Slideable member mounted to slide in a recess in said 
Stationary member, said resilient member being connected 
to Said sliding member, wherein sliding of said slideable 
member moves the resilient member against the force of 
its natural resiliency to disengage said spring means from 
said shaft. 

8. An electric razor as claimed in claim 7 including 
two said downwardly extending flanges in opposing rela 
tionship to each other, and at least a portion of each of 
Said resilient element, said resilient member and said 
magnetic element being positioned between said flanges. 
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