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(54) Measuring tool and adjusting tool for ammunition

(57) A measuring device for measuring the concen-
tricity of cartridges (30, 31), more particularly rifle car-
tridges, is essentially composed of a main body (1) pro-
vided with chambers (2) for cartridges of one or a plu-
rality of calibers. The cartridges are radially retained in
the chambers by so-called diameter compensators (9)
but rotatable about their longitudinal axis. In the area of

the point (39) of the projectile, an access for a measuring
means (3) is provided, e.g., a dial gauge, the latter indi-
cating the deviation of the projectile from perfect con-
centricity by the magnitude of its deflection variation
when the cartridge (30, 31) is rotated. An aligning device
(4) that is preferably also provided allows to exert a lat-
eral pressure on the projectile in order to obtain an im-
proved concentricity.
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Description

FIELD OF THE INVENTION

[0001] The invention refers to a device for measuring
the concentricity of a projectile with respect to the case
body of a cartridge, more particularly of a rifle cartridge.
[0002] According to the latest findings confirmed by
bench rest firing tests, an eccentricity of the projectile
with respect to the case exceeding 0.025 mm will cause
a deterioration of the firing precision that increases with
the eccentricity. in this context, the eccentricity is de-
fined as the angle between the longitudinal axis of the
projectile and the case. Ideally, i.e. in the case of perfect
concentricity, this angle is equal to zero.

BACKGROUND OF THE INVENTION

[0003] The reduced precision resulting from the ec-
centricity not only affects the marksman in bench rest
shooting. On the contrary, the various types of ammu-
nition, all those applications are concerned where an ab-
solute precision is an indispensable condition for the
marksman, such as precision sports shooting, especial-
ly medium or long distance, as well as applications in
public or private security or in hunting.
[0004] Known apparatus for controlling and correcting
the concentricity of a cartridge, i.e. essentially for align-
ing the projectile with respect to the case, only allow a
rudimentary concentricity control and do not take ac-
count of the actual position of the cartridge in the car-
tridge chamber of a firearm.

SUMMARY OF THE INVENTION

[0005] It is an object of the invention to provide a de-
vice allowing the measurement and preferably also the
alignment of the projectile of a cartridge in order to
achieve an improved firing accuracy.
[0006] This is accomplished by a device wherein the
device comprises a main body having at least one
chamber for the cartridge, the chamber includes means
for retaining the cartridge by pressing it against a wall
of the chamber such that the cartridge remains rotata-
ble, and an access is provided through which a meas-
uring means is capable of contacting the projectile of the
cartridge, such that the concentricity of the projectile
with respect to the case body is measurable in rotating
of the cartridge. Preferred embodiments are described
in the remaining claims.
[0007] Accordingly, the device essentially imitates the
positioning of a rifle cartridge in the cartridge chamber
in order to detect concentricity errors of the projectile of
the cartridge with respect to its case. In a preferred em-
bodiment, excessive concentricity errors can be correct-
ed by a correcting device.
[0008] According to a preferred embodiment, the de-
vice is small and inexpensive in manufacture, thus mak-

ing it suitable for universal applications and easy trans-
port by the marksman. Most preferably the device is in
the form of a hand-held tool.
[0009] Other preferred embodiments are defined in
the claims.
A second aspect of the invention provides an alignment
device arranged to exert a lateral pressure on a projec-
tile of a cartridge inserted in a chamber of a device for
evaluating the concentricity of the projectile with respect
to a case body of the cartridge, the alignment device in
use permitting the projectile to be aligned with respect
to the case body and comprising:

a seat for a ball, the ball having a thrust plate affixed
thereto, the thrust plate comprising a substantially
cylindrical depression adapted to contact the pro-
jectile.

Preferably, the depression is adapted to the surface of
the projectile when in contact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention will be further explained by way
of example with reference to a preferred embodiment
illustrated in the figures.
[0011] FIGURE 1 shows the main body of a device
according to the invention in a longitudinal section;
[0012] FIGURE 2 shows a top view of the device of
FIG. 1;
[0013] FIGURE 3 shows a side view of an improved
aligning point;
[0014] FIGURE 4 shows a view of the push piece ac-
cording to arrow 51 in FIG. 3;
[0015] FIGURES 5-7 shows target diagrams; and
[0016] FIGURE 8 is a sectional view of a device ac-
cording to an alternate embodiment of the present in-
vention, wherein a portion of the main body includes an
additional clearance for the cartridge.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] The cylindrical main body 1 of the device is
preferably made of a shock-resistant plastics material
having good sliding properties. Two cartridge chamber
imitations 2 of different calibers are provided in the main
body in the form of central longitudinal bores.
[0018] The cartridge chamber imitations 2 are so de-
signed that cartridges 30 (smaller caliber) and 31 (larger
caliber) inserted for concentricity control and adjustment
project from the front sides of the main body 1 by a dis-
tance 33 that allows the manual rotation of the cartridges
30, 31 required for measuring and adjusting purposes.
[0019] A location bore 6 for a commercially available
dial gauge 3 is provided in the main body 1 and extends
transversally to the cartridge chamber imitations 2. Due
to a close fit, the dial gauge 3 is self-adhesive in the
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location bore 6 but freely displaceable and freely rotat-
able in order to allow optimum readability. Aligning de-
vice 4 includes a threaded bore 35 intended for aligning
screw 37 is disposed coaxially opposite the location
bore 6 of the dial gauge 3, the aligning screw 37 essen-
tially consisting of handle portion 15 and a threaded
spindle.
[0020] The position of the dial gauge 3 and of the
aligning screw 37 in the main body 1 is such that the
inserted cartridge 31 can be measured (measuring point
7 of the dial gauge 3) and aligned (spindle point 8) in the
area of projectile point 39.
[0021] In the context of the present invention, the dif-
ference between the minimum and the maximum read-
ing of the dial gauge 3 during rotation of the cartridge
30, 31 will be used as a measure of the concentricity
error. Since the dial gauge 3 measures the excursion of
projectile 16 near its point, this value is approximately
equal to the diameter of the circle described by the pro-
jectile point 39 during rotation of the cartridge 30, 31
around the longitudinal axis of the case.
[0022] In order to compensate for existing differences
in the diameters of the cartridge 30, 31, the cartridge
chamber imitations 2 in the main body 1 are designed
with larger diameters than the respective cartridge,
namely 1 to 2% larger than the theoretical case body
diameter in area 13 of case body 73 and approx. 10%
larger than theoretical case neck diameter B in area 14.
Throat 40, located between areas 13 and 14, serves as
a rest for cartridge shoulder 71 and thus as a stop when
inserting the cartridge 30, 31 in the cartridge chamber
imitation 2.
[0023] By means of diameter compensators provided
in the main body 1 on the side of the aligning screw 37
and in the center of the cartridge chamber imitations 2,
and composed of end cap 12, spring 11, and sliding
piece 10, the cartridges 30, 31 are maintained in the
chambers 2 in such a manner that the cartridges 30, 31
are manually rotatable in the cartridge chamber imita-
tions 2 under an even and adjustable tension. Stepped
bores 42 for compensators 9 are preferably provided on
the side of the aligning screw 37 between the respective
rear end of the cartridge chamber imitation 2 and the
throat 40.
[0024] An opening, in the present example in the form
of a blind bore 5, extending towards the center of the
main body 1 and located at the same height as the bores
for the dial gauge 3 and the aligning screw 37, however
offset therefrom, serves as a viewing window and allows
an additional, but not indispensable, visual control of the
measuring and aligning operations.
[0025] Especially in the case of larger calibers, e.g.
ammunition of caliber 10.3 3 60R, depending on the
case structure, greater aligning forces are required.
These may cause a slight deformation of the projectile
16 at the contact surface between the aligning point and
the projectile 16. The resulting rotational eccentricity af-
fects the firing precision. In particular, this may be the

case with projectiles where a relatively soft core is en-
closed in a thin jacket.
[0026] This problem is solved by the embodiment il-
lustrated in FIGS. 3 and 4.
[0027] Aligning point 8 contains a seat 53 for a ball 55
to which a thrust plate 57 is affixed. FIG. 4 shows a pro-
jection of the ball 55 and the plate 57 according to arrow
51 (FIG. 3). It is visible that the thrust plate 57 comprises
an approximately cylindrical depression 59. in particular,
the depression 69 may also be precisely adapted to the
surface of the projectile 16 in the contact zone.
[0028] Otherwise, the measuring and aligning device
1 corresponds to the previously described embodiment.
[0029] The thrust plate 57 thus provides an enlarged
engaging surface for the transmission of the aligning
force to the projectile 16. Practical tests have shown that
a deformation of the projectile 16 is excluded when this
thrust point is used.
[0030] A further advantage of this embodiment of the
aligning point consists in that the rotational movement
now occurs between the ball 55 and the seat 53 in the
aligning point, whereas the point rolls on the projectile
surface in the simple embodiment.
[0031] A measuring and aligning procedure will be de-
scribed in the following: The aligning device allows ex-
ertion of a lateral pressure on the projectile 16 in order
to improve concentricity. The cartridge 31 is inserted in
the cartridge chamber imitation 2 of the corresponding
caliber. The dial gauge 3 is inserted in the bore 6 until
the measuring point 7 contacts the point 39 of the pro-
jectile 16. The projecting end 41 of the cartridge 31 is
seized between thumb and index finger and rotated at
least 360°, meanwhile determining the total deflection
of the dial gauge 3, i.e., the difference between the min-
imum and the maximum reading of the measuring
gauge. The cartridge 31 is further rotated until the dial
gauge 3 reaches the minimum reading that corresponds
to the maximum deflection of the projectile point towards
the aligning point 8.
[0032] Rotation of the aligning point 8 by means of the
knob 15 will result in a pressure acting on the point 39
of the projectile 16, thereby deflecting it to such an ex-
tent that the point 39 of the projectile 16 remains laterally
defected from its original position by half of the total de-
flection of the dial gauge 3 when the aligning point 8 is
lifted off. The aligning operation is then completed.
[0033] It will further be noted that the device of the
invention also allows the user to detect and single out
cartridges whose case is deformed or damaged or
whose total length excessively deviates from the ideal
value due to a different setting depth.
[0034] The target diagrams of FIGS. 5 to 7 illustrate
the effect of the alignment of the cartridges 30, 31 by
means of the device 1 of the invention. The illustrations
correspond to target diagrams obtained by firing a rifle
fixed in a holding device on a distance of 300 m. The
inner target circle had a diameter of 50 mm. FIG. 5
shows the diagram obtained with the cartridges 30, 31
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having a concentricity error of 0.1 to 0.18 mm, FIG. 6
shows the target diagram obtained with a concentricity
error of less than 0.1 mm, and FIG. 7 shows the target
diagram in the case of a concentricity error of no more
than 0.03 mm. The comparison of FIGS. 5 and 6 already
shows a noticeable concentration of the hits in the target
center, while FIG. 7 shows a distinct improvement of the
firing accuracy. It will be understood that a concentricity
error of no more than 0.03 mm, as in the case of the
cartridges 30, 31 used for target diagram FIG. 7, can
only be achieved by aligning the cartridges 30, 31 in the
device 1 of the invention, while the cartridges 30, 31 hav-
ing concentricity error of up to 0.1 mm may still be ob-
tained by measuring and singling them out, for which
purpose the cartridge measuring device 1 of the inven-
tion is advantageous as well.
[0035] In an alternative embodiment of the invention
and as shown in FIG. 8, the throat 40 of the device 1
comprises a shoulder insert 61 and a groove 60 posi-
tioned within the device. The groove 60 is manufactured
with an enlarged diameter. The enlarged diameter of the
groove 60 permits the shoulder insert 61 to freely move
radially within the device 1. The contact point of the
shoulder 71 of the case body 73 is centered upon the
shoulder insert 61 through the existing radial play of the
shoulder insert 61. Digressions in the total length of the
cartridge 31 due to divergent projectile insertion depths
can therefore be immediately identified through the
readings from the dial gauge 3 and can be promptly sort-
ed out from other cartridges.
[0036] As shown in FIG. 8 and in order to improve the
preciseness of the measurement of a cartridge with an
uneven cartridge case, the profile of the cartridge cham-
ber imitation 2 within the device 1 is arranged such that
the cartridge 31 inserted within the device 1, when
pressed inward from the side by a compensator 9, only
rests against the walls of the cartridge chamber imitation
2 within zones L1 and L3, with additional clearance in
the L2 zone.
[0037] Modifications with respect to the preceding de-
scription are accessible to those skilled in the art without
departing from the scope of protection of the invention
as defined by the claims. For example, it is possible to
position the aligning device and/or the measuring device
in a location such that either device may contact and/
or exert a lateral pressure on any portion of the projec-
tile. Other conceivable options include:
[0038] - manufacturing the bore without including a
clearance zone L2 or by using a different arrangement
in zones L1 and L3;
[0039] - manufacturing the bore and the throat without
a groove and without a shoulder insert;
[0040] - manufacturing the groove with a diameter to
correspond with the precise outside diameter of the
shoulder ring, resulting in a relative lack of axial play of
the shoulder ring within the groove;
[0041] - manufacturing the bore with the contact
points of the cartridge case located in other sections of

the bore, such as the neck or the shoulder regions of
the cartridge case;
[0042] - manufacturing the main body of a material
other than plastics material;
[0043] - manufacturing a different shape of the main
body, e.g. an essentially parallelepipedic shape;
[0044] - incorporating more than one viewing window
into the device;
[0045] - incorporating viewing windows in the form of
a through-going bore, thereby allowing an observation
from both sides of the tool;
[0046] - not incorporating a viewing window at all;
[0047] - providing the device with a different number
of cartridge chamber imitations, particularly also only
one;
[0048] - providing the diameter compensators in a dif-
ferent place than in the center of the section receiving
the case body or in a different position than opposite the
dial gauge;
[0049] - incorporating a cross-section of the cartridge
chamber imitations other than circular, e.g. a V-shaped
cross-section with the point of the V opposite the com-
pensator;
[0050] - incorporating more than one diameter com-
pensator per cartridge chamber imitation in the device;
[0051] - incorporating a different deviation of the car-
tridge chamber diameters from the nominal diameter of
the cartridges:
[0052] - incorporating a cartridge chamber imitation in
the form of an insert in the main body, the use of different
inserts allowing the adaptation to different calibers;
[0053] - using a measuring device other than a me-
chanical dial gauge, e.g., a gauge having a digital dis-
play and/or a signal or data output, e.g., for connection
to a computer controlled measuring device;
[0054] - using a motor-driven form of the aligning de-
vice 4, particularly in conjunction with a measuring de-
vice having a signal or data output, thereby allowing a
nearly entirely automatic operation, e.g., according to
the following sequence:
[0055] Insertion of cartridge;
[0056] Start of measuring operation;
[0057] Rotation of cartridge by at least a full turn in
order to determine concentricity error;
[0058] Stop of measuring operation, rotational posi-
tioning;
[0059] Rotation of cartridge, possibly according to in-
structions from the measuring and aligning device, until
position of maximum deviation of projectile towards
aligning device is attained;
[0060] Stop of rotational positioning, start of aligning
operation;
[0061] Advance of the aligning device 4 and deflection
of projectile until measuring device detects a predeter-
mined deflection, under control of measuring and align-
ing device;
[0062] Verification of concentricity error essentially by
repeating the measuring procedure; and

5 6



EP 1 424 535 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0063] Motorized device for effecting the rotation of
the cartridge (preferable if the measuring and aligning
device is designed for automatic operation).

Claims

1. A device for evaluating the concentricity of a pro-
jectile with respect to a case body of a cartridge
holding the projectile, comprising:

a main body having at least one chamber for
holding and concentricity control of the car-
tridge the at least one chamber including a
throat comprising a shoulder insert for receiving
the cartridge and a groove such that the shoul-
der insert is freely movable radially within the
groove; and
an access passage provided through the at
least one chamber;

wherein the concentricity of the projectile with re-
spect to the case body can be evaluated by rotating
the cartridge in the at least one chamber.

2. The device of claim 1, further including means for
securing the cartridge against a wall of the chamber
such that the cartridge remains rotatable in the
chamber.

3. The device of claim 1 or claim 2, wherein the access
passage comprises a bore through which a meas-
uring point of a dial gauge contacts the projectile.

4. The device of claim 3, wherein the measuring point
of the dial gauge contacts substantially all of one
side of the portion of the projectile.

5. The device of any preceding claim, wherein the
groove has a diameter larger than the diameter of
the immediately adjacent portions of the at least one
chamber.

6. The device of any preceding claim, wherein the at
least one chamber includes a non-uniform diameter
such that a substantial portion of the cartridge that
fits within the at least one chamber does not contact
at least one wall of the access passage.

7. The device of any preceding claim, wherein the at
least one chamber of the entire main body compris-
es a material having a low friction against the car-
tridge, in order to provide an easy rotation ability of
the at least one cartridge in the chamber.

8. The device of any preceding claim, further compris-
ing an aligning device exerting a lateral pressure on
the projectile of the cartridge inserted in the at least

one chamber, permitting the projectile to be aligned
with respect to the case body.

9. The device of claim 8, wherein the aligning device
may exert a lateral pressure on any portion of the
projectile.

10. The device of either claim 8 or claim 9, wherein the
aligning device comprises an aligning point capable
of being pressed against the projectile of the car-
tridge inserted in the at least one chamber by actu-
ating an operating means.

11. The device of any one of claims 8 to 10, wherein
the aligning device comprises a shank rotatably dis-
posed in a thread of the main case body, the shank
having an end provided with the aligning point such
that the aligning point is axially movable by rotating
a shaft.

12. The device of any preceding claim, wherein the
main body comprises a window allowing a visual ob-
servation of at least one of the projectile of the car-
tridge inserted in the at least one chamber.

13. The device of any preceding claim, wherein the
main body comprises a plurality of the at least one
chamber for the cartridge, the plurality of at least
one chamber being of different calibers.

14. The device of claim 13, wherein at least two of the
at least one chamber are located such that the pro-
jectile inserted therein in each of the at least one
chamber is in the correct position for carrying out a
measurement for an alignment by the aligning de-
vice.

15. The device of any preceding claim further compris-
ing measuring means for contacting the projectile
of the cartridge to measure the concentricity of the
projectile.

16. The device of any preceding claim, wherein the
measuring point of the dial gauge may be posi-
tioned to contact any portion of the projectile.

17. A method for evaluating the concentricity of a pro-
jectile with respect to a case body of a cartridge
holding the projectile, the method comprising the
steps of:

inserting the cartridge in a chamber of a device
for evaluating the concentricity of the projectile,
the chamber arranged to hold and control the
concentricity of the cartridge, the chamber hav-
ing a throat comprising a shoulder insert for re-
ceiving the cartridge, and a groove such that
the shoulder insert is freely movable radially
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within the groove, the chamber further having
an access passage provided through the cham-
ber for a concentricity measurement means ar-
ranged to contact a portion of the projectile;
rotating the cartridge in the chamber; and
evaluating the concentricity of the projectile
with respect to the case body using said con-
centricity measurement means when in contact
with said portion of the projectile.
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