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(54) MORTAR BOMB

(57) According to an aspect of the invention, there is
provided a mortar bomb, comprising: a main body; a
nose; a tail extending from the main body, away from the
nose; an obturating ring groove for accommodating, in

use, an obturating ring, the ring groove being located in
the main body; wherein a maximum diameter of the main
body is upstream of the ring groove, toward the nose.
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Description

[0001] The present invention relates to a mortar bomb.
[0002] When a mortar bomb is fired, people and ob-
jects in the vicinity of the firing location are subjected to
blast overpressure effects. This can be detrimental or
even damaging to the surrounding people or objects. It
might be possible to at least partially shield one or more
parts of the people or objects from the overpressure ef-
fects. For example shields, goggles or ear defenders
might be used to protect people. However, this approach
requires the use of additional high-specification equip-
ment or procedures, which needs to be employed each
time the mortar bomb is fired, which can add to opera-
tional cost and complexity. Higher overpressure effects
might be disadvantageous even with such protection be-
ing employed.
[0003] It is therefore an example aim of example em-
bodiments of the present invention to at least partially
solve, avoid, or overcome one or more problems of the
prior art, whether identified herein or elsewhere, or to at
least provide a viable alternative to existing apparatus or
methods.
[0004] According to an aspect of the invention, there
is provided a mortar bomb, comprising: a main body; a
nose; a tail extending from the main body, away from the
nose; an obturating ring groove for accommodating, in
use, an obturating ring, the obturating ring groove being
located in the main body; wherein a maximum diameter
of the main body is upstream of the obturating ring
groove, toward the nose.
[0005] The maximum diameter of the main body may
be located upstream of the obturating ring groove by a
distance of substantially 0.3 to 0.4 times a calibre of the
mortar bomb.
[0006] The maximum diameter of the main body may
be located upstream of an edge of the obturating ring
groove closest to the nose, by a distance of 0.3 to 0.4
times a calibre of the mortar bomb.
[0007] A difference in diameter between the maximum
diameter of the main body, and a diameter at the ring
groove, may be 0.01 to 0.015 times a calibre of the mortar
bomb.
[0008] The diameter at the obturating ring groove may
be the diameter at the greatest radial extent of the obtu-
rating ring groove.
[0009] Immediately downstream of the ring groove, to-
ward the tail, a profile of the main body may initially extend
substantially axially with respect to a longitudinal axis of
the mortar bomb.
[0010] Downstream of the ring groove, immediately
adjacent to the tail, a profile of the main body may be
curved to meet and blend with a profile of the tail.
[0011] The profile of the tail immediately adjacent to
the main body may extend substantially axially with re-
spect to a longitudinal axis of the mortar bomb.
[0012] Downstream of the ring groove, a gradient of
the main body profile, substantially in-between the ring

groove and the tail, may be greater than a gradient of a
substantially straight line theoretically extending be-
tween the ring groove and the tail.
[0013] Downstream of the ring groove, a gradient of
the main body profile, substantially at a mid-point be-
tween the ring groove and the tail, is greater than a gra-
dient of a substantially straight line theoretically extend-
ing between the ring groove and the tail.
[0014] According to another aspect of the invention,
there is provided a mortar bomb main body, comprising:
an obturating ring groove for accommodating, in use, an
obturating ring; wherein a maximum diameter of the main
body is upstream of the ring groove.
[0015] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic Figures in which:

Figure 1 schematically depicts an existing mortar
bomb;

Figure 2 schematically depicts an outline of the mod-
ular of Figure 1;

Figure 3 schematically depicts an air pressure profile
around an outline of the mortar bomb of Figures 1
and 2;

Figures 4 and 5 schematically depict properties of a
maximum diameter of the mortar bomb of Figures 1
and 2 in standard and outline views, respectively;

Figures 6 and 7 schematically depict profiles of a
main body of a mortar bomb according to an example
embodiment, in standard and outline views, respec-
tively;

Figures 8 and 9 schematically depict principles as-
sociated with a maximum diameter of the main body
of the mortar bomb of Figures 6 and 7 in standard
and outline views, respectively;

Figure 10 schematically depicts a comparison be-
tween an existing main body profile downstream of
an obturating ring groove of a mortar bomb, and an
exemplary embodiment profile downstream of such
an obturating ring groove;

Figure 11 schematically depicts more detail of the
comparison of Figure 10, immediately adjacent to
the ring groove of the mortar bomb;

Figure 12 schematically depicts more detail of the
comparison of Figure 10, immediately adjacent to
the tail of the mortar bomb;

Figure 13 schematically depicts an air pressure pro-
file about the main body of the mortar bomb accord-
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ing to an example embodiment; and

Figure 14 schematically depicts a side-by-side com-
parison of the pressure profiles of Figure 3 and Fig-
ure 13.

[0016] As discussed above, overpressure effects at
the firing location of a mortar can have a negative effect
on the people or objects in the vicinity of the firing location.
It is desirable to avoid having to use additional equipment
or procedures during the firing in order to limit or avoid
the effects of the overpressure, or to at least reduce the
need or level of such equipment or procedures. In gen-
eral, reduction in overpressure makes it easier to operate
the firing of the mortar bomb, or to work in the environ-
ment of such firing.
[0017] A relatively straightforward way of reducing the
overpressure effects is to simply reduce the overpres-
sure, by way of reducing the charge that is required to
fire the mortar bomb. However, and of course, without
other modifications, reducing the charge would reduce
the firing range of the mortar bomb. So, if this reduction
in charge for firing the mortar bomb is to be realised in
practice, a given or typical mortar bomb fired from the
location will, ideally, need to somehow maintain its firing
range, even through the firing charge is reduced.
[0018] According to example embodiments, it has
been realised that a mortar bomb can be re-designed or
re-shaped to have reduced drag, thereby allowing the
(i.e. a typical) mortar bomb to travel further (i.e. have a
longer range) when used with the same charge, or to
have the same range as a typical or standard (that is, not
re-designed as described herein) mortar bomb when
fired with a reduced charge. Overall, then, overpressure
effects are reduced, for given firing range, when com-
pared with an existing mortar bomb fired over that same
range.
[0019] An existing mortar bomb, and associated prob-
lems, will be described initially. An improved mortar
bomb, according to example embodiments, will then be
described.
[0020] Figure 1 shows an existing mortar bomb (2).
This same mortar bomb is shown in Figure 2, with an
outline view for clarity, so that the profile of the mortar
bomb (2) can be more readily seen.
[0021] Figure 3 shows a pressure profile about the
mortar bomb (2) during flight. Increased regions of air
pressure are shown in darker shading. It can be seen
that at the high speeds typical due in the trajectory of a
mortar bomb, significant air pressure shock (3) is located
at or immediately adjacent to an obturating ring groove
(4) of the mortar bomb (2). The obturating ring groove
(4) is used to accommodate an obturating ring during
firing of the mortar bomb. This shock (3), and its location
at the obturating ring groove (4), significantly adds to the
drag on the mortar bomb (2).
[0022] Figures 4 and 5 schematically depict a region
of the existing mortar bomb, around the obturating ring

groove (4), in standard and outline views respectively.
These Figures show that the main body of the mortar
bomb has a diameter (6) which is at a maximum (8) at
the location of the ring groove (4). The significance of
this feature, relative to example embodiments, will be
discussed in further detail below.
[0023] Figures 6 and 7 schematically depict a main-
body of a mortar bomb (10) according to an example
embodiment. As with all, typical mortar bombs, the mortar
bomb (10) of Figure 6 has an obturating ring groove (12)
for accommodating, in use, an obturating ring. Upstream
of that ring groove (12), at one end of the mortar bomb
(10) is a nose (14) of the mortar bomb (10). At an opposite
end of the main body, remote from the nose (14), is a tail
(16) of the mortar bomb (10). Although not shown in the
Figures, the tail (16) typically defines, is, or is attached
to, one or more fins for stabilising the mortar bomb (10)
during flight.
[0024] The nose (14) of the mortar bomb (10) might
be, or comprise (e.g. house) a fuze. The nose (14) might
be attached or attachable to, or part of, the main body of
the mortar bomb (10). That is, the nose (14) and main
body may not be formed integrally with one another.
[0025] In accordance with example embodiments, re-
gions upstream (18) of the ring groove (12), toward the
nose (14), and downstream (20) of the ring groove (12),
toward the tail (16) have been re-designed or re-shaped
to reduce drag.
[0026] Figures 8 and 9 schematically depict principles
associated with a maximum diameter of a mortar bomb
according to an example embodiment, in standard and
outline views respectively. As discussed previously with
respect to existing mortar bombs, the mortar bomb ac-
cording to example embodiments will, of course, have a
diameter (22) which will reach a maximum (24). What is
different, however, with the mortar bomb according to an
example embodiment, is that the maximum diameter (24)
does not occur (i.e. is not located) at the obturating ring
groove (12), but is instead located upstream of the obtu-
rating ring groove (12), towards the nose of the mortar
bomb.
[0027] The difference in profile of the main body with
respect to the location of the maximum diameter (24) of
the mortar bomb is subtle but extremely important. It has
been found that this subtle but fundamental change in
the profile of the mortar bomb has a significant effect on
the air pressure profile in the vicinity of the mortar bomb
during its trajectory. In particular, it has been found that
the air pressure shock is moved upstream of the ring
groove (12), significantly reducing air pressure drag.
While the shock is indeed moved upstream, the fact that
the shock is allowed to form on a continuous body ge-
ometry, rather than the sudden change associated with
the groove (12), is what causes the reduction in drag to
be so pronounced.
[0028] It would appear that moving the maximum di-
ameter upstream of the ring groove does, in general, re-
sult in a reduction in drag (at least to a certain extent). It
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has, however, been found that this effect is even more
pronounced and even optimised when the location of the
maximum diameter of the main body of the mortar bomb
is located upstream of the obturating ring groove by dis-
tance of substantially 0.3 to 0.4 x a (typical) calibre of the
mortar bomb, and more particularly when the maximum
diameter is 0.3 to 0.4 x a (typical) calibre of the mortar
bomb upstream of an edge of the obturating ring groove
that is closest to the nose of the mortar bomb.
[0029] Of course, in existing mortar bombs, the maxi-
mum diameter of the main body is at the same location
as the obturating ring groove. In contrast, in example
embodiments, the diameter at or of the obturating ring
groove will be different to the maximum diameter of the
main body of the mortar bomb. The exact differences
between these obturating ring groove diameters and
maximum diameters will vary depending on the overall
profile of the mortar bomb, to achieve a reduction in drag.
However, it has been found that drag reduction might be
optimised when a difference in diameter between the
maximum diameter of the main body, and a diameter at
the obturating ring groove, is 0.01 to 0.015 x a (typical)
calibre of the mortar bomb. This is found to be particularly
the case when this comparison is implemented when the
diameter at the obturating ring groove is a diameter at
the greatest radial extent of the ring groove (i.e. the di-
ameter of the mortar bomb at the peak of the groove, as
opposed to the trough).
[0030] Re-designing or re-shaping the profile of the
mortar bomb upstream of the ring groove as discussed
above has been found to lead to a reduction in drag.
However, the rear section of the mortar bomb according
to example embodiments, downstream of the ring groove
and towards the tail of the mortar bomb, can also be re-
designed or re-shaped to reduce or further reduce drag.
[0031] Figure 10 shows a comparison between pro-
files, downstream of the ring grooves (4, 12) of an existing
profile (26), and a profile according to an example em-
bodiment (28). In general terms, Figure 10 shows that
the downstream or rear section of example embodiments
has been altered to have a generally shallower gradient
extending away and down from the ring groove (12), to-
ward the tail (16). This is to the extent that a gradient of
the main body profile, substantially in-between the ring
groove (12) and the tail (16) (i.e. substantially at and/or
around a mid-point (29) between the ring groove (12) and
the tail (16)) is greater than a gradient of a substantially
straight line theoretically extending between the ring
groove and the most upstream section of the tail. The
rear profile of an existing mortar bomb, downstream of
the ring groove (4) typically extends in such a linear man-
ner
[0032] Figure 11 shows an exploded view of Figure 10
that focuses on the vicinity of the ring groove (4, 12).
Compared with the more linearly extending profile of the
existing mortar bomb (26), it can be seen that the profile
of the main body of example embodiments (28), down-
stream of the ring groove (12) and immediately adjacent

to the ring groove (12), extends substantially axially with
respect to a longitudinal axis of the mortar bomb. This
same Figure also shows how the existing profile gradient
(26) is more linear, and has a far steeper gradient, im-
mediately extending away from the ring groove (4), than
the shallower gradient of the profile (28) of example em-
bodiments that extends from the ring groove (12). This
example embodiment profile (28) feature, again, reduces
drag.
[0033] Figure 12 shows an exploded view of the com-
parison of Figure 10, but now in the vicinity of where the
main body of the mortar bomb meets the tail (16) of the
mortar bomb. It can be seen that the profile (26) of the
existing mortar bomb extends substantially linearly to-
wards and into angled adjoinment with the tail (16). The
tail (16), as is typical, extends substantially axially in re-
spect to the longitudinal axis of the mortar bomb. In stark
contrast with the existing profile (26), it can be seen that
a gradient of the main body profile (28) of example em-
bodiments is curved to meet and blend with the profile
of the tail. This example embodiment profile (28) feature,
again, reduces drag.
[0034] Each of the changes in profile discussed in Fig-
ures 10 to 12 have been found to contribute to reduce
drag by encouraging boundary layer adhesion along the
full length of the main body downstream of the ring
groove. In combination, then, each of these changes
leads to an even more significant reduction in drag. A
key aspect is that the gradient of the bomb profile before
and after the obturating ring groove is as similar as pos-
sible, to reduce drag. This is made much easier by not
having the obturating ring groove at the maximum diam-
eter.
[0035] Figure 13 shows the pressure profile surround-
ing the mortar bomb (10) of example embodiments, dur-
ing a flight trajectory of the mortar bomb (10). It can be
seen that the highest pressure region, or shock (30), is
no longer located at the location of the obturating ring
groove (12), but has moved upstream of the obturating
ring (12) towards the nose of the mortar bomb (10). In
particular, the shock (30) will still be located at or near
the largest diameter of the main body, but in accordance
with example embodiments, this largest diameter is away
from, not at, the location of the ring groove (12). Overall,
drag is significantly reduced. The changes to the profile
downstream of the ring groove (12) work synergistically
with this change in location of maximum diameter, to re-
duce drag even further.
[0036] Figure 14 is included simply to easily show the
comparison of the pressure profiles with the existing mor-
tar bomb (2) and the re-shaped or re-designed mortar
bomb (10) according to example embodiments. Again, it
can be seen that drag is significantly reduced with the
mortar bomb (10) of example embodiments, as dis-
cussed above. The shock (3, 30), in particular, is signif-
icantly reduced in accordance with example embodi-
ments (30).
[0037] It has been found that the most significant factor
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in the reduction of drag is the change of the location of
the largest diameter of the main body of the mortar bomb,
as discussed above. Changes to the shape of the mortar
bomb downstream of the ring groove are perhaps less
significant, but nevertheless also reduce drag. The
changes downstream of the obturating ring groove might
be used to reduce drag in isolation (i.e. separately to or
independent of changes upstream of the groove), but it
has been found in simulations that the changes upstream
and downstream of the ring groove work in a synergistic
manner to achieve a more significant reduction in overall
drag of the mortar bomb. That is, while the changes can
reduce drag in isolation, the combined effects are greater
than simply the addition of individual contributions.
[0038] It has been found that the above principles are
consistently advantageous for mortar bombs of different
calibres, for example 51mm, 74mm, 75mm, 81mm, and
120mm, and in particular those in the range of 74-81 mm.
The above principles also appear to extend to sub-calibre
mortar bombs, where the mortar bomb has a main body
diameter, or main diameter in general, which is inferior
(less than) an internal diameter of the barrel or tube from
which the mortar bomb is, or is to be, fired.
[0039] Overall, it is perhaps counter-intuitive to com-
pletely redesign the profile of a mortar bomb in order to
reduce its drag, in order to reduce the effects of over-
pressure on people or objects around a firing location of
such a mortar bomb. Similarly, it is perhaps counter-in-
tuitive to completely redesign the profile of a mortar bomb
in order to reduce its drag, to make it easier to operate
the firing of the mortar bomb, or to make it easier to work
in the environment of such firing. In contrast, a more typ-
ical approach might be to simply increase or maintain
existing safety equipment or procedures around that fir-
ing location, for example high specification goggles, ear
defenders, or shielding. From another perspective, an
alternative solution would be to reduce the firing, sacri-
ficing range.
[0040] Of course, the invention has further benefits, in
that if a given charge for firing a mortar is not reduced,
the mortar described above will have an increased range.
Also, it will be appreciated that the mortar as described
above can be used with existing firing apparatus. That
is, the firing apparatus does not have to be re-designed
or otherwise modified to accommodate the firing of the
new mortar bomb discussed above, while still enjoying
the described benefits.
[0041] The invention relates generally to a mortar
bomb. However, the invention relates perhaps most spe-
cifically to a main body of such a mortar bomb. So, the
main body as described above could be used with, and
attached to, existing noses or even tails.
[0042] For the avoidance of any doubt, an "obturating
ring" as used herein is typically a ring of relatively soft
material designed to obturate under pressure to form a
seal. Obturating rings are often found in artillery and other
ballistics applications. The "ring groove" described herein
is typically continuous around a circumference of the

mortar bomb, but in some examples could be substan-
tially continuous, or discontinuous (e.g. comprise one or
more interruptions), such that the "obturating ring groove"
is a groove that generally extends around the circumfer-
ence of the mortar bomb in a ring-like manner. Changes
in the diameter of the main body, or changes in location
of the maximum diameter of the main body, may be such
that an existing obturating ring (suitable for a non-modi-
fied/re-designed main body/mortar bomb) may still be
suitably used. However, a different obturating ring can
be used (e.g. one with a different inner and/or outer di-
ameter) if changes in the diameter of the main body, or
changes in location of the maximum diameter of the main
body, are such that the existing obturating ring does not
function as intended.
[0043] Although a few preferred embodiments have
been shown and described, it will be appreciated by those
skilled in the art that various changes and modifications
might be made without departing from the scope of the
invention, as defined in the appended claims.
[0044] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0045] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0046] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0047] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A mortar bomb, comprising:

a main body;
a nose;
a tail extending from the main body, away from
the nose;
an obturating ring groove for accommodating,
in use, an obturating ring, the obturating ring
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groove being located in the main body;
wherein a maximum diameter of the main body
is upstream of the ring groove, toward the nose.

2. The mortar bomb of claim 1, wherein the maximum
diameter of the main body is located upstream of the
ring groove by a distance of substantially 0.3 to 0.4
times a calibre of the mortar bomb.

3. The mortar bomb of claim 1 or claim 2, wherein the
maximum diameter of the main body is located up-
stream of an edge of the ring groove closest to the
nose, by a distance of 0.3 to 0.4 times a calibre of
the mortar bomb.

4. The mortar bomb of any preceding claim, wherein a
difference in diameter between the maximum diam-
eter of the main body, and a diameter at the ring
groove, is 0.01 to 0.015 times a calibre of the mortar
bomb.

5. The mortar bomb of claim 4, wherein the diameter
at the ring groove is the diameter at the greatest ra-
dial extent of the ring groove.

6. The mortar bomb of any preceding claim, wherein
immediately downstream of the ring groove, toward
the tail, a profile of the main body initially extends
substantially axially with respect to a longitudinal axis
of the mortar bomb.

7. The mortar bomb of any preceding claim, wherein
downstream of the ring groove, immediately adja-
cent to the tail, a profile of the main body is curved
to meet and blend with a profile of the tail.

8. The mortar bomb of claim 7, wherein the profile of
the tail immediately adjacent to the main body ex-
tends substantially axially with respect to a longitu-
dinal axis of the mortar bomb.

9. The mortar bomb of any preceding claim, wherein
downstream of the ring groove, a gradient of the main
body profile, substantially in-between the ring groove
and the tail, is greater than a gradient of a substan-
tially straight line theoretically extending between the
ring groove and the tail.

10. The mortar bomb of any preceding claim, wherein
downstream of the ring groove, a gradient of the main
body profile, substantially at a mid-point between the
ring groove and the tail, is greater than a gradient of
a substantially straight line theoretically extending
between the ring groove and the tail.

11. A mortar bomb main body, comprising:

an obturating ring groove for accommodating,

in use, an obturating ring;
wherein a maximum diameter of the main body
is upstream of the ring groove.

9 10 



EP 3 351 891 A1

7



EP 3 351 891 A1

8



EP 3 351 891 A1

9



EP 3 351 891 A1

10



EP 3 351 891 A1

11



EP 3 351 891 A1

12



EP 3 351 891 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 351 891 A1

14

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

