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This invention relates to improvements in time
fuzes for explosive shells, and more particularly
to the ogive construction, the means for securing
the ogive to the body of the fuze, and also the
means for positively holding the timing unit to
prevent damage thereto as the projectile is pass~
ing through the gun barrel, in order to insure that
the timing unit will function properly and at a
predetermined time according to the setting of
the same before it is placed in the gun from
which it is fired.

The mechanical time fuze in general comprises
a body. with a powder bag retainer or receptacle
in the bettom and a timing unit in the top, this
timing unit being concealed by an ogive composed
of an outer cap and an 1nner cap secured to the
body of the fuze.

In one type of mechanical time- fuze the ogive
comprises & top cap of cast aluminum and a
bottom cap of cast brass, the two caps being
held together by a threaded tenon on the alu-
minum cap, which ‘screws into a tapped hole
in the bottom cap. The timing unit sets in an
opening in the top of the body and is secured to
the body by screws. This body was also of cast
aluminum, and the powder bag retainer was
made of brass rod. . .

The lower cap of the ogive was connected to
the fuze body by a circular spring wire lying in
a groove on the inside of said cap and having
both ends thereof bent at right angles and pro-
jected through a small hole in the cap. The
fuze body was provided with a groove opposite the
groove in the cap, and, to tension the spring
wire, four set screws were used, which pressed
against the spring to force portions thereof, ad-
- jacent said screws, into the groove in the fuze
body. These screws were given a sufficient num-
ber of turns against the spring wire to cause
enough pressure to prevent the ogive from being
accidentally turned, but permitting it to be turned
by the standard fuze setting device.

The assembled time fuze is screwed into a
booster, which is in turn screwed 1nto the pro-
Jectile of the shell. ,

In order to eliminate the use of a proportion-
ately large amount of critical war material, such
as brass and aluminum, a change in the struc-
ture of the mechanical time fuze is being made
by substituting a pressed steel ogive, comprising
an outer cap and an inner cap, for the former
aluminum-and-brass ogive, by substituting a mal-
leable iron body for the former aluminum casting
body, and by further substituting a pressed steel
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powder bag retainer for the former brass powder
bag retainer.

These changes in materials, as above ihen-
tioned, from aluminum and brass castings to
pressed steel, presented problems in manufac-
ture, particularly in connection with the assem-
bling of the two-piece pressed steel ogive and the
fuze body, in order to obtain an effective pressure
lock between the ogive and the body, so that no
relative movement bétween said ogive and. said
body can be effected, either accidentally. or in-
tentionally, when not desirable, at the same time
permitting a relative movement between the ogive
and the body of the fuze to set the timing device
or unit so that it can be automatically a.rmed
at the proper time.

One of the other problems presented Was the
holding of the timihg unit absolutely rigid, so
that no damage will happen to the same through
centrifugal force as the shell is rifled through the
gun barrel, especially when the barrel is worn,
and also so that no damage can happen to.the
timing unit by the terrific shock which it sus-
tains upon the firing of the shell from the gun.

Another problem presented was the matter. of
sealing the timing unit inside the inner ecap.of
the ogive to prevent moisture from getting inside
the cap, which causes rusting of the steel parts

It is not here necessary to go into any. great
detailed consideration of the timing device, it
being thought sufficient to state that this tlmmg
device or unit is built up of .a series of seven
plates and a set of spacers which are secured
together by means of dowel pins and screws,
there being one dowel pin connecting the second,
third, fourth, fifth, and sixth plates, and a second
dowel pin connecting the first six plates, counting
from the bottom. There are three filister head
screws connecting the six bottom plates, which
screws are threaded into the sixth plate. . There
are also three screws connecting the two top
plates and the set of spacers between them.
These screws are also threaded into the sixth
plate from the bottom. The first four and the
sixth plates from the bottom are made of brass,
and the fifth plate is made of an aluminum alloy,
which, of course, is softer material than brass.

Therefore, in some instances, due to the ter-
rific centrifugal force to which the timing unit
is subjected as the projectile is rifled through the
gun barrel. and particularly when the gun barrel.
is slightly worn, the travel of the projectile is not
on g true line, and it wabbles or precesses. When
this oceurs, the two dowel .pins sometimes bend:
at the part where they pass through the fifth
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plate, which, as above stated, is made of softer
material than brass, and, when these dowel pins
bend, it of course puts a tremendous strain on
the three screws that are threaded into the sixth
plate, with the consequent result that these three
screws often shear off at the line between the fifth
and sixth plates.

To overcome such damage to the timing unit,
the inner cap of the ogive is constructed to re-
tain the timing unit absolutely rigid relatively to
the fuze body.

It is therefore an object of this invention to
produce an. ogive for a mechanical time fuze to
eliminate the above-mentioned difficulties and
damage in connection with the timing unit.

Another object of this invention is the pro-
vision of novel means of assembling the ogive
to the fuze body. .

Another object is the production of a pressure

lock between the ogive and the fuze body which :

prevents accidental or intentional relative move-
ment between the ogive and the body by ordinary
hand pressure should a person pick up one of
the time fuzes and attempt to change its setting

from “safety” to any other position after it has :

once been set on “safety,” and which will at the
same time prevent any accidenta] relative move-
ment between the ogive and the body during the
time the projectile is being fired until the propex

predetermined time in accordance with a pre-set 3

position made in a standard fuze setter,
Another object of this invention is the pro-

duction of a novel securing means or pressure

lock between the ogive and the fuze body which

facilifates the assembling of the ogive to the body :

in the matter of cost of manufacture and time
saved in assembling. , '

Another object of this invention is the pro-
duction of a novel device to create a pressure lock
between the ogive and the fuze body by the in-
sertion of a serrated rod through a pasage-way
in the fuze body, which passage-way is tangent
to an annular groove formed by the outside of
the inner cap of the ogive and the inner wall
of the fuze body. i

Another object of the present invention is the
- provision of an annular row of serrations formed
in the outside of the inner cap of the ogive to
cooperate with a pressure lock creating means
adapted to be inserted into a passage-way through
the outside of the fuze body into an annular
groove on the inside of the fuze body which is op-
posite the annular row of serrations in the inner
cap of the ogive. .

Another object of this invention is the pro-
vision of a novel body for a mechanical time fuze,
which body is provided with an annular groove in
the wall of an opening, which groove is con-
nected by a passage-way tangential to said
groove, . . )

Another object of this invention is the pro-
vision of a pressed gteel ogive comprising an outer
eap and an inner cap, the latter having a plu-
rality of lanced or shouldered sections to coop-
erate with and retain the timing unit of the fuze
in proper relation to the fuze body at all times.

Another object of this invention is the pro-

duction of a pressed steel ogive for a mechanical
time fuze having an outer cap and an inner cap
welded together as a unit, the inner cap having
a plurality of double stepped lanced sections to

cooperate with the edge of the timing unit on.the.

top and side at intervals around said edge.
‘A still further object of this invention is the

provision of a moisture-proof seal between the 7
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bottom of the inner cap of the ogive and the fuze
body, which sealing means is flexible enough to
bend and at the same time tough enough to with-
stand the turning of the ogive relative to the fuze
body without tearing or breaking during assem-
bling and when the timing mechanism is set by
the fuze setter.

With these and incidental objects in view, the
invention consists of certain novel features of
construction and combinations of parts, the es-
sential elements of which are set forth in the
appended claims and a preferred form or embodi-
ment of which is hereinafter described with ref-
erence to the drawings which accompany and
form a part of this specification.

Of said drawings:

Fig. 1 is a view showing the ogive, the fuze body,
the powder bag retainer, the booster, and part of
the projectile in section, and showing the timing
units plates in full.

Fig. 2 is a perspective view, partially broken
away, of the ogive and the fuze body, with the
pressure lock means in the position in which it is
inserted by hand prior to ifs being completely
drawn into its pressure lock producing position
by the turning of the ogive relative to the fuze
body by a fixture or tool not shown in this ap-
plication.

Fig. 3 is a section on line 3—3 of Fig, 1, looking
in the direction of the arrows, and shows the pres-
sure lock producing means completely drawn into
position in the groove in the fuze body and the
lower cap of the ogive.

Fig. 4 is a view, partly in section, of the timing
unit, showing the two dowel pins and three screws
for holding the six bottom plates together.

Fig. 5 is a detail view, partly broken away, of
the pressure lock producing means.

Fig. 6 is a side elevation of the inner cap of
the ogive, a portion of the cap being broken away
to' show the double stepped lanced or shouldered
sections. i :

Fig. 7is a plan view, partially broken away, of
the inner cap of the ogive. .

GENERAL DESCRIPTION

Described in general terms, the invention. re-
lates to a mechanical time fuze having a mal-
leable .iron fuze body supporting a timing unit,
which timing unit is sealed by an ogive consisting
of an outer cap.and an inner cap, the inner cap
being secured to the fuze body by a novel pressure
lock producing means or slip coupling. A special
moisture-proof sealing means is also provided be-
tween the inner cap of the ogive and the fuze
body. - .

-This fuze, after being completely assembled,
is screwed into.a booster, which in turn is screwed
into the projectile or the shell,

DEeTATLED DESCRIPTION
Fuze body

Fig. 1 shows a general sectional view of the
mechanical time fuze and its: relation to the
booster and projectile of the shell.

The fuze includes a body 30 having a tenon 31
screwed into a booster 32, which in turn is screwed
into a projectile 33.

The tenon 31 is hollowed out. to receive a
powder bag retainer or receptacle 34. to support a
powder bag 35 in position to be fired when the
firing pin from the timing device, later described,
is released and projected into a firing cap desig-
nated generally by the reference character 26.

. The powder bag retainer 34 is provided with an
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opening 37, which normally is sealed, said seal
being broken upon the firing of the powder,
whereupon this charge or flash of burning powder
is projected through an opening 38 in a plate 39
between the powder bag retainer 84 and the
booster 32, into a timing device 40 shown gen-
erally in the booster 32,

I} is not thought necessary to go into any fur-
ther description in connection with this part of
the shell projectile.

The fuze body 38 is provided with a shouldered
opening 45 in the top thereof, the smaller diam-
eter 46 of said opening being adapted to receive
the timing unit to be described later. The wall
of the opening 45 has an annular V groove, the
purpose of which will be described later in con-
nection with the pressure lock producing means.
A passage-way 48 (Fig. 3) tangential to said
groove 471 extends from the groove through the
wall of the body 30. A shoulder 49 of the opening
45 has an annular groove 50 to receive a packing
ring 61, which acts as a seal between the ogive,
described later, and the fuze body 30. This pack-
ing ring 51 is made of a flexible material, so that
it will bend over the edge of the groove 50 of
the shoulder 48, as shown in Fig. 1, to cause a
moisture-proof seal to prevent moisture from get-
ting into the timing unit to be described later.
This sealing ring 51, while it is flexible, at the same
time is tough enough so that it will not tear or
break when the ogive is turned relatively to the
body during the assembly of the same or during
the time the fuze is set by the fuze setter. This
sealing ring is also permeated with and covered
by a water-proof material, such as wax or any
of the other well-known water-proofing materials.
The wax also acts as a lubricant, thus reducing
friction on the ring 51 when the ogive is turned.

Timing device or unit -

It is not necessary to go into any detailed de-
scription of the clock mechanism of the timing
device, since that particular part of the timing
device plays no part in the present invention.
This timing unit is shown partly in section and
partly in full lines in Figs. 1 and 4.

"~ All of the infricate mechanisms of the timing
unit or. device are supported and carried by a
series of plates and spacers located relatively to
each other by dowel pins and secured together
by screws. :

The above-menticned plates (Figs. 1 and 4) of
the timing unit are designated 60 to 66, and the
two spacing plates are numbered 67T.

A dowel pin 68 extends substantially through
the plate 68, through all of the plates 61 to 64
inclusive, and into the plate 85. A dowel pin 69
extends through the plates 62, 83, and 64 and into
the plates 61 and 65. Three filister head
screws 10 extend through the plates 60 to 64
inclusive and are threaded into the plate 65 to
secure these plates 60 to €5 inclusive together as
a unit. .

Three screws Tl (only two of which are shown
in Fig. 1) extend through the plate 66 and the
spacers 871 and are threaded into the plate 65, to
hold the top plate 68 and the spacers to the unit
formed by the six lower plates 69 to 65 inclusive.

Pressed on the top plate 66, and secured there-
to, is & stepped ring 712 (Fig. 1), which overlies
a controlling disk 13 of the timing unit, which is
frictionally secured to a shaft T4 that projects
from the top of the uvnit. This controlling disk
has a fork 15 surrounding a pin 76 secured to
the inner cap of the ogive, to be described later.

3
It is through this pin 16 and the fork 75 of the

_ controlling disk 13 that the timing mechanism is

10

15

20

25

30

40

45

50

-65

60

65

70

set upon the turning of the ogive, described later,
relative to- the fuze body 30. This controlling
disk 73 is turned, so that, when the projectile is
fired, due to the inertia of the terrific impact
upon firing, a spring hammer 17 is forced down,
as viewed in Fig, 1, thus flattening out the fork
75 and releasing it from the pin 76, whereupon
the timing mechanism is released for action to
run a designated or predetermined number of
seconds determined by the setting of the ogive
relative to the fuze body 30, at which time the
firing pin (not shown) is projected through the
cap 36 to fire the powder bag 35, with the result
that the timing device 40 of the booster is set

~in motion to cause the projectile to be exploded

according to the time set by the ogive.
Ogive

“As stated at the outset, in one type of fuze, the
ogive was made of an upper cap of cast aluminum
and a lower cap of cast brass. Due to the fact
that these are critical war materials, it was de-
cided to make the ogive out of a material less
critical, and, as a result, sheet steel has been
chosen for this purpose. However, other mate-
rials adapted to be drawn into the shapes neces-
sary could be used without in any way departing
from the spirit of this invention.

.The ogive of the present invention comprises
an outer cap 80 drawn or formed into a conical
shape. with a flattened nose, as shown in Fig. 1,
and an inner cap 81 (Pigs.'l, 6, and 7), which
inner cap 8! is welded to the outer cap at.four
points on the periphery, indicated at 82 (Figs. 6
and 7), where the outer periphery of the inner
cap 81 coincides with the inner periphery of the
outer cap 80. '

As previously pointed out, due to the terrific
centrifugal force and the precession of the time
fuze and projectile as it passes through the gun
barrel, and especially when the gun barrel has
become worn from use, the dowel pins 68 and
69 would bend, particularly at the section where
they pass through the plate 64, which plate is
made of a softer material than are the plates 60
to'83 and 65, with the result that a terrific strain
was placed upon the screws 70 approxXimately on
the line of division between the plates 64 and 65,
whereupon these three screws would shear off,
thus damaging the timing unit to such an extent
that it ceased to function. )

Therefore, one of the problems presented, upon
the decision to make the ogive of, as in the pres-
ent case, formed sheet metal, was the matter of
rigidly securing the timing unit relatively to the
fuze body 39 and to the ogive, so that there would
be absolutely no play or motion caused by the
centrifugal force and precession above mentioned.
" Therefore, to overcome the above-mentioned
results, the inner cap 81 of the ogive is provided
with four stepped or lanced projections or shoul-
ders 83 and 84. The shoulders 83 lightly contact
the stepped ring 72, which is secured to the top
plate 68 of the timing unit, thus preventing any
moevement of the timing unit upwardly relative
to the fuze body 38 and the ogive 80—8!, as
shown in Fig, 1, The shoulders 88 also lightly
contact the outer ‘diameter of the stepped ring
72 where it projects over the plate 68 of the tim-
ing unit, thus preventing any lateral movement
of the upper part of the timing unit relative to
the body 30 and also relative to the ogive.

" Therefore; it has been found by actual tests
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that the four sets of shoulders 83 and 84, by
their contact with the stepped ring .12 in the
manner described ahbove, have eliminated the
bending of the dowel pins 68 and 69 and also the
shearing of the screws 18, so that no damage is
done to the timing unit by centrifugal force
and/or precession of the fuze and projectile as
it passes through the gun upon being fired from
the shell.

The time control pin 16 -above mentioned is
rigidly secured in a formed section 85 of the top
of the inner cap 81 at point 86. The spring ham-
mer 11, which cooperates with the fork 19 of the
time controlling disk 13, is riveted to the top of
the inner cap at points. 87 (Figs. 1 and 7).

Pressure lock

Another of the problems presented, as has been
pointed out at the outset of this specification, was
the manner of securing or locking the ogive
80—84 to the fuze body 38. As has been stated,
this was formerly accomplished by a spring wire
which was carried by the old brass lower cap of
the ogive and which was pressed into g groove in
the body by means of four set screws.

Such type of locking means or holding means
between the ogive and the body was not alto-
gether satisfactory and did not lend itself to the
present construction of the ogive, one of the rea-
sons being that it required an operation upon four
screws for the assembling of each ogive to its
body in order to properly tension the spring to
hold the ogive to the body.

This securing of the ogive to the body is very
important because enough pressure must be ex-
erted between the ogive and the body to prevent
any relative movement between these two mem-
bers by hand should a person pick one up and
attempt to turn it after it has been set on the
“safety” position, and such tension must also be
sufficient to prevent any relative movement be-
tween the ogive and the body through accident
during the shipping of the fuges from their manu-
facturing source to the place where they are to
be used. PFurther, this pressure must be suffi-
cient.to prevent any relative movement between
the ogive and the fuze body when the projectile
is fired, and, at the same time, this pressure lock
must not be so great as to prevent a proper rela-

tive movement between the ogive and the body

by the standard well-known fuze setting device,
which must be done prior to the time the shell
is placed in the gun.

With the old type of four set screws, there was
nothing to prevent a person from loosening the
screws and turning the ogive off its “safety” po-
sition, but this.can not happen with the present
invention, since the pressure lock producing
means or slip coupling is entirely enclosed and
cannot be tampered with.

Therefore, a pressure lock producing means be-
tween the ogive 80—81 and the fuze body 30 is
provided by the present invention in the form
of g slip coupling,

To provide such a pressure lock, the fuze body
30 has been provided with the previously de-
scribed V-shaped annular groove 47 in the wall
of the opening 45, and the inner cap 81 of the
ogive is provided with an annular groove 90 (Figs.
1 and 6), in which is an annular row or ring of
serrations or teeth 81. A rod 92 (Figs. 1, 2, 3,
and 5), having formed on one side thereof a row
of serrations or teeth, is provided as the pressure
lock producing means or slip coupling between
the ogive and the fuze body. This rod 92 is in-
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-serted by hand into the passage-way 48, as shown
in Fig. 2, which passage-way, as described above,
-is:tangential to the groove 41, after which the fuze

body 30 is held rigid in a fixture or tool (not
shown in this application). A part of said tool
slides in grooves 95 of the body 390, and another
part of the tool engages the fuze setting slot 96
formed in the outer cap 80 .of the ogive, after
which this tool is turned, thus rotating the ogive
80—81 counter-clockwise as viewed in Figs. 2 and
3, whereupon the rod 92, by the engagementi of
its teeth 93 with the teeth 81 of the inner cap
81, is drawn completely into the groove 41 of the
fuze body until it assumes the position shown in
Fig. 3, or substantially such position.

The teeth 83 on the rod 92 are formed on the
rod when it is in a straight condition, and are of
such a pitch that, as the rod is drawn into the
position shown in Fig. 3, the pitch of the teeth 93
correspond exactly to the pitch of the teeth 91
on the inner cap 81 of the ogive.

In order to obtain the proper results, the force
used to draw this pressure lock producing rod or
slip coupler 92 into the groove 471 should not have
a torque of more than 120 inch-pounds, thus in~
suring that a pressure lock of the proper pressure
will be created between the ogive 80—81 and the
fuze body 30 to produce the necessary results
above mentioned, which are the prevention .of
relative movement between the ogive and the
body by hand, or through accident during ship-
ping or otherwise, and which will prevent any
displacement of the parts when the gun is fired, so
as not to change the predetermined time setting
of the fuze before it is placed in the gun, and at
the same time permit a proper relative move-
ment between the ogive and the body by the fuze
setter. ) ‘

Since the coupling rod 92 is substantially
straight when' its end is inserted into the groove
47 through the passage-way 48, as said rod 92
is drawn into the groove 41, it of course finally
assumes & circular position, but, due to its springi-
ness or elasticity, it constantly tends to straighten
itself, thus creating a pressure lock between the
ogive 80—81 and the fuze body 30, which allows
a slippage between the ogive and the fuze for the
purposes mentioned above, )

To prevent any bending of the edge of the cap
80 adjacent the fuze setting slot 98, this edge of
the slot has been strengthened by having a corru-
gation 97 struck in the surface, as shown in Fig. 2.

To prevent the rod 92 from accidentally back-
ing out of the groove 47 through the passage-
§v§y, the ends of the rod 92 are beveled off as at

While the form of mechanism herein shown
and described is admirably adapted for fulfilling
the objects primarily stated, it is to be under-
stood that it is not intended to confine the in-
vention to the form or embodiment herein dis-
closed, for it is susceptible of embodiment in vari-
ous forms all coming within the scope of the
claims which follow.

What is claimed is:

1. In a device of the character described, the
combination of a device having an opening with
an annular groove in the wall of said opening
and a passage-way from the groove and in aline-
ment therewith through said wall; a member
adapted to fit said opening and inserted therein;
an annular row of serrations on said member
opposite said groove; and a rod having serra-
tions of the same pitch as said annular serrations
and adapted to be inserted into said passage-way
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to enter the annular groove until the serrations
on the rod engage the annular row of serrations
on the member whereby the turning of said mem-
ber relatively to said device draws the rod inside
the groove and locks the member to the device
to prevent any accidental relative movement be-
tween said device and said member.

2. The combination of a device having an open-
ing with an annular groove in the wall of said
opening and a passage-way tangential to said
groove and extending through said wall to the
outside of said device; a member inserted into
said opening and having an annular groove oppo-
site the annular groove in said device; a row of
teeth in the groove of the member and extending
around said member; and means having teeth
on one side thereof and adapted to be inserted
into said passage-way into said grooves until the
teeth on said means mesh with the teeth in said
groove to cause said means to be completely
drawn into said grooves under lateral pressure
upon the turning of said member relatively io
said device to lock said member and device against
further relative movement by hand.

3. In a device of the class described, the com-
bination of an element having an opening with
an annular groove in the wall thereof and a pas-
sage-way tangent to said groove and extending
from said groove through said wall; a member
inserted in said opening; an annular corrugation
formed opposite said groove; a row of teeth
formed in the concave side of said corrugation;
and a cylindrical resilient member having teeth
along one side thereof to mesh with the teeth in

the corrugation as the cylindrical member is &

inserted into the groove through said passage-
way, said cylindrical resilient member being then
drawn completely into the groove by said mesh-
ing teeth upon turning said member relatively to
said element whereby lateral pressure is created
by the drawing in of said cylindrical member
ketween said element and said first-mentioned
member to prevent further relative movement
between said element and said first-mentioned
member by hand or by the jarring of the assem-
bled unit.

4. The combination of a device having a cylin-
drical opening with an annular groove in the
wall of said opening and parallel with the bottom
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of the opening and passage-way from the groove
to the outside of the device and tangential to
said groove and parallel with the bottom of the
opening; a cylindrical cap inserted in said open-
ing; an annular row of teeth formed in said cap
opposite said groove; and a rod having teeth on
one side thereof to mesh with the teeth on the
cap when the rod is inserted into the groove
through the passage-way, said rod being then
drawn completely into the groove by the teeth
in the cap and on the rod by a turning of the
cap relatively to said device, whereby said rod
is forced into a circular shape, thus creating lat-
eral pressure between said device and rod to
prevent relative turning of the cap and device
by hand or jarring.

5. In a device of the class described, the com-
bination of a body having an internal groove
and a passage-way therefrom to the outside of
the body; an ogive having a serrated section;
and a pressure lock producing means comprised
of a serrated member adapted to be inserted in
the passage-way in the body and then drawn
completely into the groove in the body by said
serrated section of said ogive coacting with the
serrated member upon relative movement be-
tween the ogive and the body.

6. In a device of the character described, the
combination of a member adapted to be rotated
and having a recess in the top thereof with an
annular groove in the wall of said recess and
having a passage-way through the wall of said
recess from said groove to the outside of said
member; a device inserted in said recess and
having an annular row of serrations on the out-
side thereof opposite said annular groove in said
member; and coupling means insertable in said
passage-way and having serrations coactable
with the said serrations by means of which the
coupling means is adapted to be completely drawn
into said groove by said serrations upon relative
movement between said device and said member
to hold said device in said member and prevent
accidental relative movement between said mem-
ber and said device after the coupling means is
in the groove.
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