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This invehtiod rélated to switchés for use in
pi‘o.]ectlles and has particular reference to a
novel sethack-opérated switch for thls use which
1s pos:tlve i action and' is held securely in’ its
operatlve position after it has been’ actuated by
g forée of setback.

One object of the invention is to provide g
sw1tch having a stud of electrically c¢ondicting
mateua“l which'’ i§ $hifted by a force of sethack
to pe"zetrate two superlmposed conducting pieces
separated by a thin' flat insulating piece, the
stud having a per1phery of irregular configura-
tion Whereby it makes good glectrical dontact
with’ the flat conditcting pieces and is held in
contact with both pieces during the flight of the
projectile.

Switchés have been devised heretofore in which
8 weight is dropped down a well to drive a cir-
cult -closing pin’ through two insulated .copper
gauge disks’ for closing & ¢ircuit and explodmg a
detonator in the well, a§ disclosed in Barab Pat-
ent’ No., 1,458:925. These prior switches are in-
terided to eneigize the circuit and explode the
détonator imredigtely upon closing of the switch,
arid, therefore, it' is not nedessary to prov1de
means for holding the pin in its circuit- closmg
pos1t10n However, in a safety switch for pro-
Jectlles it' is necessary to maintain the switch
positively in its closed position after it has been
actuated by the force of setback incident to fir-
ing’ the projectile, so . that the detonatlng cir-
cuit’is’ armed durmg flight of the pro;ectlle Ac-
cordingly, the prior switches of the type descrlbed
are not suited for use as safety switches in pro-
Jectiles,

Another object of the 1nvent10n therefore re-
s1des in the prov1s1on of a novel safety switch for
prOJectlles in which the: penetratmg stud or pin
is retained positively in its circuit-closing posi-
tion against the forces of reverse setback; vibra-
tion, efc. encountered in-projectiles during- their
flight. .

Afurther objéct of the invention is to provide a
novel setback-operated switch of simple and in-
expensive constriction adabted to be manufac-
tured in large  quantities and which is positive
and reliable in operation.

These and further objects of my mventmn will
be better undéistood by reference to the accom-
panymg drawmg, in which-

~Fig. 1 i§" 2" schemstic- view of & prOJectﬂe em-
bodying one form of the new switch;

Fig. 2 is a perspective, exploded view of the
switch shown in Fig. 1;
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Flg 3 1s a verchal séctional view of the switch
in it§ open Zcireuit posmon and

Flg 4'is g’ similar view showing the switéh in
its closéd-éitcuit position,

Referrmg to’ ng‘ 1, the numeral 10 designates
the' casing of an’ éxplosive projectile containing
a’ detonator i operable electrically by a currént
Qource such’ ds' a’ battery 2. A normally opén
sw1tch 3 iy geries with' the battery and the
detonatm is  adapted to bé closed by suitable
megns (not shown), sueh d$ a radic apparatus
responswe to proxumty of a target to the" pro-
jectile; as’ dlsclosed in"a copendlng application
of M. A, Tuve et al;; Serial No. 471,388, filéd Jan.
6, 1943. It will be understéod that when' the
sw1tch 13 is closed, the detonating circuit is en-
erg1zed By the battery to fire the detonator f1
aid: explode the rhdin charge in the pro.]ectlle

The setback sw1tch i5 of the invention, as
sho ;18" ingluded’ i the de‘fonamng cireuit in
tne prOJectﬂe to preévent premature explosién of
the oetonator due to" accidental closing of the
operaung switeh i8." The sWitch {5 compvrises &
pdir of conductmg disés 1§ and {7 separated by a
frahg1ble 1nsu1atmg disc 18, the dises being se-
cured i the prOJectﬂe by any silitable means (not
shown) A wire 19715 cérinectéd to the conduct-
ing dis¢ 16; ag by means of solder 28, and leads
t6' the négative side of the battery. The other
conductmg dise 17'is connected t0 a wire 21 by
a’ soldéfed joint 22, ard the wire 21 is connected
through the switeh' I¥ and the detonator to the
positive sidée of thé battery.

In'the cential portions of the conducting dises
6" and 1T aré aligned openings 24 and 25, re-
spectlvely, separated by the insulating dise 18.
Alpiereing stud 26; which may be hardened and
brass platéd, is’ dlsposed i front of the disc I8
in hne with the openings 24 and 25, the stud be-
ing Ioosely mounted in the projectile in gny suit-
ablé mannér whereby it is movable longitudinally
utide¥ o fofee: of sétback. ThHe stud 26 Has a
pe_y Heral” surface of irregylar contom which
may take various forms for a purpose to be de-
scribed’” presently As'sHown, the peripheral sur-
face of the stud is provided with spiral’ ﬂutes or
grooves 26 and tapers gradually to the rear to-
ward the discs.. At its' rear end, the stud is
formed with'a reduced poruon ‘or guide 2T which
fits Ioosely in the dise opéning 24 to mamtam the
stud in' ahgnment W1th thé opénings. The main
Body of the“stud’is somewhat larger in diaeter
than the opening 24 and has a shoulder 28 which
normally rests on the front disc 16 around the
opening.
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The operation of the switch is as follows: Nor-
mally, the conducting discs i6 and 17 are main-
tained in non-conducting relation by the insulat-
ing disc 18, so that the detonating circuit cannot
be energized accidentally by premature closing of
the operating switch 13. Also, the stud 26 is held
in front of the discs by the shoulder 28. When
the projectile is fired from a gun, the resulting
force of setback causes the stud 26 to move rear-
wardly against the discs, with the result that the
enlarged portion of the stud enters and enlarges
the opening 24 in the front dise, penetrates the
insulating disc {8, and then enters and enlarges
the opening 25 in the other conducting disc, as
shown in Fig. 4. The rearward movement of the
piercing stud is preferably limited, as by means
of a stop 30, to prevent the stud from passing
completely through the discs. When the stud has
moved through the rear disc (17, it is in contact
with the two conducting discs and thus forms a
conducting path between them. The detonating
circuit is then armed and ready to explode the
detonator (1 upon closing of the operating switch
13 when the projectile approaches a target.

The spiral fluting or other irregular configura-
tion of the periphery of the stud 26 is an advan-
tageous feature of my invention. One function
of the spiral fluting is to insure a good electrical
contact between the stud and the conducting discs
i6 and [7. Another important function of the
spiral fluting is to hold the stud positively in its
closed-circuit position after it has moved through
the discs under the action of a force of setback.
During the flight of the projectile, the parts in it
are acted upon by centrifugal force, due to rota-
tion of the projectile, and also by reverse setback
or creep, with the result that the stud 26 might
be loosened and moved from its circuit-closing
position unless it is held positively and securely
in this position. If the stud were accidentally
moved from its closed-circuit position during the
flight of the projectile, it would be impossible for
the fuze to explode the main charge. Such acci~
dental movement of the piercing stud from its
circuit-closing position is prevented in the new
switch by providing the stud with an irregular
configuration on its periphery. More particularly
due to the spiral grooves in its periphery, the stud
acts as a screw when forced into the discs. The
discs £6 and 11 may be made of a soft metal, such
as copper, to cause the spiral grooves to give the
stud a twist as it penetrates the discs, whereby the
stud is held securely in its final position. The
taper of the stud provides a wedging action in the
discs and results in a firmer electrical contact
when the stud is driven through the discs.

Attention is called to the fact that the spring
action of disc 16 absorbs the force produced by
the stud on a drop test, due to the short time
this force is exerted. However, force applied over
a longer period of time, as in a projectile under
acceleration from a gun, will result in the move-
ment of the stud through the dises for punctur-
ing the insulation and closing the circuit. The
discs 16 and 17T are to be supported only at their
peripheries.

I claim:

1. A setback operated switch comprising two
electrically conducting discs, a frangible insulat-
ing disc between said conducting discs, and pierc-
ing means having a periphery of irregular con-
figuration and movable by setback to pierce said

dises and form an electrically conducting connec-

tion between the conducting discs.

2. A setback operated switch comprising two
electrically conducting discs, a frangible insulat-

5 ing disc between said conducting discs, and pierc-
ing means having spiral grooves formed in its
periphery and movable by setback to pierce said
discs and form an electrically conducting con-
nection between the conducting discs.

3. A setback operated switch comprising two
electrically conducting discs, a frangible insulat-
ing disc between said conducting discs, and a
tapered piercing stud having a periphery of ir-
regular configuration, the stud being movable by
setback to pierce said discs and form an elec-
trically conducting connection between the con-
ducting discs.

4. A setback operated switch comprising two
electrically conducting discs, a frangible insulat-
ing disc between said conducting discs, a piercing
stud having a periphery of irregular contour and
tapered toward its penetrating end, said piercing
stud being movable by setback to pierce said discs
and form an electrically conducting connection
between the conducting dises, and 2 stop for lim-
iting movement of the stud to define the closed
circuit position of the stud.

5. A setback operated switch comprising two
electrically conducting dises, a frangible insulat-
ing disc between said conducting discs, a pierc-
ing stud having a periphery of irregular contour
and tapered toward its penetrating end, said
piercing stud being movable by setback to pierce
said discs and form an electrically conducting
connection between the conducting discs, and
means for aligning the stud relative to the discs.

§. A setback operated switch comprising a pair
of electrically conducting discs having aligned
openings, a frangible insulating disc between the
conducting discs, and a piercing stud aligned with
the openings and having a periphery of ir-
regular contour, the stud being movable by a
force of setback to enter and enlarge said open-
ings and penetrate the insulating disc to form an
45 electrically conducting connection between the

conducting discs.

7. A switch including a pair of electrically
conducting elements having axially aligned open-
ings and an intermediate, frangible, insulafing

50 element obstructing said openings, and a pierc-
ing stud larger in diameter than and aligned
with said openings, movable under set-back to
pierce the elements and electrically connect the
conducting elements.

8. A switeh including a pair of electrically
conducting elements having axially aligned
openings and an intermediate, frangible, insulat-
ing element obstructing said openings, and a
piercing stud larger in diameter than and aligned
o With said openings, movable under set-back to

pierce the elements and electrically connect said

elements, and said stud having a reduced end ini-
tially aligned in one of the openings.
: ROBERT G. FERRIS.
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