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The present invention relates to lamp sockets,
and particularly to g lamp socket for use in con-
junction with fiashlight synchronizers wherein it
is desirable to be able to replace a burned lamp
with a new one in a rapid manner and requir-
ing the handling of the burned lamp for a mini-
mum length of time.

Photographers who take action pictures by the
use of flashlichts are aware of the necessity and
desirability of being able to remove a burned
flash lamp from its socket and replace it with a
new one in the fastest possible time. The ability
to so change flash lamps in a socket is not de-
pendent alone upon the fact that an action shot
may be lost, but also upon the fact that it 1s very
often necessary to remove g lamp from its socket
before it has cooled sufficiently so that it will not
burn the person handling it. While it is desir-
able o be able to change the lamps in a socket
in a rapid manner, it is imperative that the lamp,
when inserted into the socket, be properly situ-
ated to engage the electrical contacts of the
socket and to be positively locked in the socket
against accidental removal.

One object of the present invention is to pro-
vide g flash lamp socket which permits a lamp
to he inserted thereinto and removed thereirom

in a rapid manner.
Another obiect is to provide g flash lamp socket

which permits a lamp with a threaded base to be .

inserted into, or removed from, the same by a
straight axial thrust rather than requiring the
usual rotative movenient of the lamp relative to
the socket.

atill another object is to provide a socket oi
the tvpe set forth which includes means Ior re-
leasably locking a lamp in place in the socket.

And vet another object is to provide a socket
of the tyre set forth which includes a center
contact for the hase of the lamp which takes the
form of a spring plunger having sufiicient foree
to eiect the lamp from the socket when the lamp
1atching means is manually released.

The novel features that I consider character-
istic of my invention are set forth with particu-
larity in the appended claims. The invention
itself. however, both as fo its organization and
its methods of operation, together with addi-
tional obicets and advantages thereof, will best
be understood from the following description of
specific embodiments when read in connection
with the accompanying drawings in which

Fig. 1 is a side elevational view, partially in sec-
tion, of a flash lamp socket constructed 1n .ac-
cordance with one embodiment of the present

invention;
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Fig. 2 iIs a sectional view taken substantially
on line 2—2 of Fig. 1;

Pig. 3 is a perspective detail showing the con-
struction of a liner member forming g part of
the socket shown in Figs. 1 and 2;

Fig. 4 is a perspective detail of one form of
ball retainer forming a part of said socket:

Fig. 5 is a longitudinal section showing another
embodiment of a lamp socket constructed in ac-
cordance with the present invention, and show-
ing the flash lamp locked in operative position
within the socket;

Fig. 6 is a sectional view corresponding to Fig.
5 but showing the lamp released from a latched
position in the socket and partially expelled from
the socket by the spring plunger contact;

Fig. 7 is an enlarged sectional detaill showing
how the release lever is operatively connected to
the ball retainer in the embodiment of the inven-
tion shown in Figs, 5 and 6; and |

Fig. 8 is a view similar to Fig. 1 but with the
lamp removed from the socket to show an em-
bodiment wherein the undercut recesses I of
Fig. 1 are replaced by a continuous undercut
spiral groove and metal liner having a pitch cor-
responding to that of the thread on the base of
the lamp. -

Referring now to the embodiment of the inven-
tion shown in Figs. 1-4, the lamp socket may
comprise an open-ended casing {9 made of any
suitable insulating material, such as one of the
many plastics on the market today. While the
opening in the casing {8 need be of no particular
configuration, it is necessary that the smallest
inside dimension thereof be greater than the
maximum oubside diameter of the threaded base
B of the lamp L to ke inserted into the socket.
The inside wall of the casing 8 is provided with
recessed pertions 1§ into which the deformed por-
tions {2 on the upstanding arms 13 of a liner
member 9, of the form best shown in Iig. 3, are
adapted to extend. This Jiner member 8 is pref-
erahly made of metal and is necessitated to pro-
vide metal bearing surfaces within the plastic
casing because the plastic material would nov
normally have a hardness sufficient to withstand

the friction which would be imposed by the latch-
ing mechanism as will be evidenced by the fol-
lowing description. This liner membper is prefer-
ably fixed relative to the casing and, in the par-
ticular construction disclosed, this relation exists
because of the fact that the deformed portions 2
of the liner member fit rather closely into re-

cesses 1t in the inside walls of the casing. In
cases where such a close fit hetween the deformed
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portions 12 and the recesses [ 1 are relied upon to
fix the liner member within the casing, the cas-
ing can be split along the line {4 so as to permie
assembly of the liner member into the casing.

Telescopically mounted within the liner mem-
ber is a ball retainer cup 15, of the form best
shown in Fig. 4. The upstanding arms 16 of the
retainer each include a ball seat 1T in which a
metal ball 18 is loosely mounted. The ball seats
{1 are so disposed relative to the liner member
that each of the balls is adapted to align with
one of the deformed portions (2 in the liner mem-
ber., It will be noted that the deformed portion
12 of the liner member provides undercut re-
cesses having inclined bottom walls 19 which ta-
per away from the interior of the casing in a
direction downwardly thereof. The ball seats (1
are swedged on the inside of the arms 16, as in-
dicated at 20, to permit the balls to extend g suffi-
cient distance beyond the inside faces of the arms
i6 to positively engage the threads on the bhase
of the lamp, but to prevent the balls from pass-
ing through the seats and falling out of place
when no lamp is in the socket.

The balls are free to move into and out of the
other side of the seats and are confined by the
inclined wall {9 of the deformed portion (2 of
the liner member. When the ball retainer is
moved upwardly to the position shown in Fig. 1,
the balls 18 are moved upwardly along the in-
clined surfaces 19 and are cammed into a grip-
ping position where they positively engage the
thread on the base of the lamp to prevent the
lamp from pulling out of the socket. The re-
tainer cup is normally moved to this upward posi-
tion by a compression spring 22, see Fig. 2, which
is seated at opposite ends on a lug 23 turned
down from a horizontal extension 24 on the re-
tainer cup and a lug 29 turned up from the off-
set extension 26 on the liner member.

When a lamp is interted into the socket by a
straight thrust, the threads engage the balls 18
and force the retainer cup downwardly against
its spring 22 and, as the balls reach the bottom
of the deformed portions 12 of the liner member,
they are free to move axially of their seats and
out of the path of movement of the lamp <o that
the lamp may bhe completely inserted into the
socket. The instant the downward pressure on
the lamp is relieved, the retainer cup is moved
upwardly by its spring 22, whersupon the balls
I8 are cammed into gripping relation with a
thread on the base of the lamp by the action of
inclined surfaces 1%2. Accordingly, the lamp is
locked in the socket, and it will be appreciated
that any forece tending to move the lamp axially
from the socket will increase the gripping action
of the balls {8 with the engaged thread of the
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lJamv by virtue of the camming acticn afforded

by the inclined surfaces (8.

Fixed in the bottom wall of the casing 10 is a
hollow stugd 21 having its exterior threaded to
receive a nut 28 which serves to draw a flange 29
down into engagement with the inside wall of
the bottom of tre casing. Slidably mounted
within the bore of the stud 27 is a plunger con-
tact 30 which is backed up by a compression
spring 31 which normally tends to force the
plunger upwardly. This plunger is electrically
connected to one terminal 32 through the stud

71 and spring 31 and constitutes the center con-
tact for the socket. At the same time, it serves
as an ejector for the lamp when the latching
mechanism 1s manually released, as will now be
described.
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As clearly shown in Fig. 2, the ball retainer (5
includes an annular horizontal portion extending
transversely of the casing and terminating in a
fingerpiece &3 disposed within a cutout 34 in the
side of the casing. The annular portion of the
ball retainer contains an extending lug 35, dia-
metrically opposed to the fingerpiece 33 which
loosely engages a slot 5% in the turned-up end 36
on the liner member § to pivotally support the
bal]l retainer. The annular portion of the ball
retalner cup is normally held in a substantially
horizontal position by the action of spring 22
tending to swing the cup counterclockwise about
its pivet point, see Fig. 2, and in which position
the balls 18 are moved to their lamp-gripping
position. Now, in order to release the lamp firom
its socket, all that is necessary is to pivot the ball
retainer cup clockwise about its pivot point hy
depressing the fingerpiece 33. This serves to
move the upstanding arms e of the ball retainer
downwardly relative 1o the liner member so that
the balls {8 come opposite the deeper portions of
the deformed portions {2 in the liner member
and can thus move axially out of the path of the
thread of the lamp base. With the ball retainer
held in its lower, or lamp-releasing, position, the
spring plunger 3§ is free to eject the lamp axially
irom the socket, the thread on the lamp heing
free to force the balls 18 into the deeper part of
the deformed portion of the liner member at this
time. The second terminal 49 of the socket ex-
tends through an aperture in the side wall of the
casing and is soldered or otherwise fastened to
the horizontal portion of the liner member, see
Fig. 2. Thus, electrical connection is made to the
threaded shell of the lamp base through the liner
member, through spring 22 to the ball retainer
cup and, thence, to the lamp base through balls
18 and/or direct engagement bhetween the
threaded shell of the lamp base and the upstand-
ing arms (6 of the ball retainer cup.

Referring now to Figs. 5, 6 and 7, another em-
bodiment of my novel lamp socket will be de-

cribed which allows a simplified construction
for the reason that the socket casing is made of
metal as the result of which the metal liner mem-
ber 9§ is not required to provide bhearing surfaces
for the balls I8, Since, in this second embodi-
ment, certain parts are exactly the same as those
shown in the first embodiment, corresponding
parts in the second embodiment will be referred
to by the same reference numerals, while othey
parts which are not the exact equivalent of those
in the first embodiment will be referred to by the
same reference numerals primed (‘). In this
embodiment, the socket comprises an open-ended
casing 10’ which, in this instance, is made of
metal and is preferably circular in shape. The
inside wall of casing 10’ is provided with a pair
of diametrically opposed undercut recesses 2’
which include inclined bottom walls tapering
away from the interior of the casing in a direc-
tion downwardly of the casing. Telescopically
mounted within the interior of the casing is a ball
retainer cup 15’ having diametrically opposed
ball seats IT which are swedged to prevent balls
I8 from falling out of the seats and into the cas-
ing when a lamp is not in the socket. In this
instance, the ball-retaining member is shown as
circular and is a member separate from the re-
lease lever as will be described below. As hefore,
the ball-retaining cup is normaliy spring-nressed
to an upper position relative to said casing, see
Fig. 5, wherein the balls {8 are cammed to 1
lamp-gripping position by virtue of their engagce-
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ment with inclined surfaces in the undercut.

recesses (2. However, in this instance, the ball-
retaining cup is seated-on the top of gz large com-
pression spring 22’ which is confined between the
kbottom of the cup and the base of the casing and
which encirecles the spring-ejector plunger 39 and
its associated hollow stud 27 engaged by nut 28
- to hold this plunger assembly in position in the
casing. Omne terminal 32’ is electrically con-
nected to the plunger 38 by belng grounded to
the hollow stud 27, and insulating bushing 42 is
provided to insulate this terminal from the metal
casing 87,

For selectively moving the ball retainer cup
i5° to a lowered position in the casing wherein
the balls 18 are free to move into the deeper por-
tion of the undercut recesses {2’ and thereby re-
lease the lamp, a separate release lever 24’ 1Is
provided, this lever being annular in .shape and
surrounding the ball retainer cup and including
2 projection 35’ extending into a slot 44 in the
casing to provide a fulcrum or pivot point for the
lever., Diametrically opposite the projection 3%’,
the lever includes a finger piece 33’ disposed with-
in a recess 34’. In order fo operatively connect
the release lever 24’ with the ball retainer cup
15’ so that pivoting the release lever downwardly
in a clockwise direction will move the ball re-
tainer cup to its lower or lamp-releasing position,
see Fig, 6, the connection shown in detail in ¥Fig.
7 is recommended. This connection comprises
diametrically-opposed lugs 45 turned outwardly

from the vertical wall of the ball retainer cup

13’ and which lugs have their upper surfaces
engaged by a pin 46 extending from a lug 41
turned upwardly from the annular portion of
the release lever 24°.

Thus, as the ball-retaining -
cup %" is norimally moved to its upper position
by spring 22’, the connection between the cup
and release lever causes the lever {o be moved 4f
to the substantially horizontal position shown in*
Fig. 5. Now, if the release lever is pivoted down-

wardly in a counterclockwise direction by press-
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ing fingerpiece 33’, then pins 4§, acting on lugs

4%, cause the ball retainer cup to be moved to its
lowered position, see Fig. 6, and in which position
the balls I8 are {ree {o move into the deeper por-
tions of the undercut recesses 12’ and free the
lamp from the socket. Hlectric terminal 40’ ex-

tends through an opening in the casing wall and

into grounded relation with spring 22’ so that the
ball retainer cup 15’, and the balls {8 held there-

by, constitute the second contact of the socket to

be engzaged oy the shell of the lamp base as be~ -

fore.

In order to insure the lamp being held in the_'
socket in a perfectly upright direction, rather.

than at some angle, the undercut recesses 12 in.

the first embodiment or recesses 12’ in the sec~
offset from one another. -

cnd embodiment are
axially of the casing in accordance with the pitch
of the thread on the lamp base to be accommo-

dated by this socket. Likewise, the diametrical-

ly-opposed ball seats (7 are relatively offset in

this same manner to cooperate with said re-

cesses. This arrangement of parts provides
that the two balls engage the same concaved

thread on the lamp and, hence, place a sub~

GU

stantially opposed transverse pressure on the

lamp base which acts to hold the same upright
in the socket. As shown in Pig. 8 instead of
naving two diametrically-opposed undercut re-
cesses 1§ or 12’ in the casing wall, a continuous
undercut spiral groove 1(0 can be cut in the
casing wall, said groove having a pitch corre-
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sponding to that of the thread on the base of
the lamp. In this embodiment, the socket engag-.
ing portion 13’ of the member 9’ should be cir-
cular as shown, rather than U-shaped as in
the Fig, 1 embodiment, and the deformed por-
tions 12 of the Fig. 1 embodiment will be re-
placed by a continuous deformation 120 extend-
ing into groove (10 and have a spiral pitch
corresponding thereto.

While I have shown and described certain

specific embodiments of my invention, I am fully
aware that many modifications thereof are pos-
sible. Therefore, this invention is not to be
limited fto the specifie details of construction
shown and described, but is intended to cover
all modifications coming within the scope of the
appended claims.

Having thus described my invention, what I
claim is new and desire to secure by Letters

Patent of the Unifed States is:

1. A flash lamp socket for a lamp having s
threaded hase comprising an open-ended casing
larger in diameter than the threaded base of
the lamp to be inserted thereinto, the inner side
walls of said casing provided with recesses hav-
ing ineciined boltoms tapering away from the
casing interior in a direction toward the bottom
thereocf, @ ball retainer cup telescopically
mounted within said casing to move between an
upper position and a lower position and having
the inside faces of its gide walls spaced apart
a Sslightly greater distance than the maximum
diameter of the threaded base of said lamp, the
side walls of said retainer cup provided with
swedged ball seats extending therethrough in
alignment with said regesses and each permitting
a.'pall seated therein to move axially of its seat
to and from an operative lamp-gripping posi-
tion, wherein & portion of its circumference ex-
tends beyond the inner face of said retainer cup
to engage the threads on the base of a lamp in-
serted thereintc, a metal ball loosely mounted
in each ball seat and of such diameter as to ex-
tend into engagement with the inclined bhottoms

of said recesses, whereby when the retainer cup

1s telescoped to its lower position said balls are
free t¢ move axially of their seats and inteo the
deeper portions of said recesses and irom said
operative lamp-gripping position, and when the
retainer cup is moved to its upper position, the
palls are cammed to said operative lamp-grip-
ping position by the inclined bottoms of said
recesses, a spring normally urging said retainer
cup to its upper position, and means extending
to. the outside of said casing for manually mov-
ing said retainer cup to its lower position to per-
mit said balls to move away from their operative
lamp-gripping position and thereby release said
lamy from the socket.

2. A flash lamp socket according to claim 1 and
including a spring piungey extending up into the
bottom of said casing to be engaged and com- -
pressed by the bottom of the lamp when inseried
into sald socket, said spring plunger acting to
foreefully eject the lamp from the socket when
said retainer cup is manually moved to its lower
position. |

3. A flash lamp socket according to claim 1 in
which said casing is fabricated from a plastic
material not having sufficient hardness to con-
stitute a suitable bearing surface for said balls,
and including a sheet metal liner member hav-
ing vertical arms connecied at their lower ends by
a Cross arm, the vertical arms of said liner ex-
tending longitudinally along the inside walls of
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said casing and deformed to conform to said re-
cesses and provide a metal lining for the inclined
bottom thereof engaged by said balls.

4. A flash lamp socket for a lamp having a
threaded hase comprising an open-ended casing
having an inside diameter larger than the thread-
ed base of the lamp to be inserted into the
same, the inner side walls of said casing pro-

vided with diametrically opposed undercut por-
tions, a U-shaped metfal liner member whose
arms each include a deformed portion including
an inclined cam surface seated in said casing with

the deformed portion on each arm extending into
one of the undercut portions of said casing so
that the cam surfaces are inclined downwardly
and away from the center of said casing, a
U-shaped ball retainer member disposed within
said liner member with the arms of the two in
paraliel juxtaposition, the arms of said retainer
member spaced apart a slightly greater distance
than the maximum diameter of the threaded
base of said lamp and each provided with a
swedged ball seat in alignment with the cam
surface in the adjacent arm of said liner member

and permitting a ball seated therein to move

axially of the seat but in a direction toward the
interior of the casing by only a limited amount to
a lamp-gripping position, wherein a portion of its
periphery extends beyond the Inner face of said
retainer arm to engage a thread on the base of
the lamp inserted between said arms, a metal ball
seated in each of said seats adanted to engage the
cam surface in the liner member adjacent thereto
to be cammed to a lamp-gripping position and
allowed fo drop into the deep portion of sald
deformeqd portion of the liner member when the
balls are moved up and down sald cam surfaces,
respectively, said ball retainer member pivoted at
a point below, and to one side of, said balls to
move between a raised position, wherein it moves
said balls upward along said cam surface to cam
them to a lamp-gripping position, and a lowered
position, wherein it moves said balls downward
along said cam suriaces to a point where they can
bhe retracted from a lamp-gripping position, a
spring normally urging said ball retainer to said
raised position, and a fingerpiece on said bhall re-
tainer diametrically opposite said pivot point and
extending to the exterior of said casing to permit
sald retainer member to be normally moved to its
lower position to release the lamp.

. A flash lamp socket for a lamp having a
threaded base comprising an open-ended casing
larger in diameter than the threaded base of the
lamp to be inserted thereinto, the inner side walls
of said casing provided with diametrically oppo-
site recesses having inclined bottoms tapering
away from the casing interior in a direction
toward the bottom thereof, a hall retainer tele-
scopically mounted within said casing to move
between an upper and a lower position relative
thereto and having upstanding side walls whose
inside surfaces are spaced a slightly greater dis-
fance apart than the maximum diameter of the
threaded base of the lamp to be inserted there-
between, the side walls of said retainer provided
with ball seats extending therethrough in align-
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ment with said recesses and the inner end of said
ball seats swedged to allow the ball to move in-
wardly of the casing only to an operative lamp-
gripping position, wherein g portion of its circum-
ference extends bevond the inner surface of the
side wall of said refainer to engage the threads on
the base of a lamp inserted into the socket, a
metal ball loosely mounted in each hall seat and
of such diameter as to extend into engagement
with said inclined hottoms of said recesses, where-
by when the retainer is telescoped to its raised
position, the balls are moved relative to, and
cammed by, the inclined bottoms of said recesses
into a lamp-gripping position, and when the re-
talner is moved to its ilower position the balls
are moved opposite the deeper portion of said
recesses and are free to move thereinto from a
lamp-gripping position, a spring normally urgine
sald retainer to its raised position, means for
selectively manually moving said bhall retainer to
1ts lower position to release a lamp from said
socket, and including a lever, having a finger-
piece extending to the exterior of said casing.
pivotally mounted in said casing to move hetween

-8 latching position and g relesase position, and

an operative connection between said lever and
ball retainer causing movement of said retainer
to its lower position when the lever is moved to
1ts release position and causing said lever to be
moved to its latching position by the spring urg-
ing said retainer to its raised position.

6. A flashh lamp socket according to claim 5
in which the recesses in said casing and the hall
seats in said retainer are coffset from their coun-
terpart axially of said casing in acecordance with
the pitch of the thread on the lamp to be inserted
Into said socket, whereby diametrically opposed
balls are adapted to engage the same thread on
the lamp hase and thereby hold the lamp in axial
relation to said socket.

1. A flash lamp socket according to claim 5
In which said casing is circular and said recesses
constitute diametrically opposed portions of an
undercut circumferential groove provided on the
Inside surface of said casing and including an
Inciined wall tapering away from the inside wall
of the casing in g direction downwardly of said
casing, said groove heing spiral in form and hav-
mmg a pitch corresponding to the pitch of the
thread on the base of the lamp tc be inserted
into said socket, ang said ball seats in said re-
tainer being offset from each other axially of
sald casing in accordance with the pitch of said
spiral groove so as to align therewith.
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