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CONDEMNATION AND REPLACEMENT OF aRTILLERY TUBES IN COMBAT

CHAPTER 1
METHODS OF CONDEMNATION
SECTION 1
GENBRAL
1. Purpose of the study. This study is an analysis of the methods
used in the European Theater to condemn artillery tubes during combat

in order to effect o practicel measure of economy in the replacement
thereof, and to recommend a practical method for future use.

2. Methods used. Practice used in the Furopean Theater included
these metnods:

a, DEstimated tube life in terms of an arbitrary number of
rounds.

Proetical firing tests.
Relative calibration of muzzle velocities.
Visual inspection.

oo

SECTION 2

ANALYSIS OF METHODS USED

3. Arbitrary number of rounds. Estimated tube life in terms of an
arbitrary number of rounds has, as its major attriction, its ezse of ap-
plication. However, this erse of application is alsc a disadventage in
that the gun bock does not necessarily indicite an accurste record.
Using arms often err in the arithmetical conversion of rounds fired to
terms of equivalent service rounds.

a. During firing the bore interface is subjected to:?

(1) Heating effect.

(2g High temperature chemical sffect.
(3) Abrasive effect.

(L) Stressing effect.

b: The cumilative result of these sffects is influenced by
a number of variables such es:

(lg Hate of fire.

(2) MNature of projectiles and propellants,
(3) Prolonged firing.

(4) Exclusive use of bhe higher powder zones.

c. Use of projectiles and propellants of our allies, and the
enemy's as well, is sometimes desirable and necessary. Little is known
in zdvance about their influence on wear when used in our cannon.

d. The conditions and variables outlined above opply to all

calibers, However, in the case of 37mm Guns, M3, M5 and M6; 40mm Gun
M1; 57mm Gun Ml; 75mm Guns M3, M5 end M6; 75mm Howitzers M1, M2, M3;
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and 105mm Howitzers M24l, M3 and M4, the low cost of replacement tubes;
their ease of manufacture =md ready availability; as well as the quanti-
ties generally present in a field army; all are factors that combine to
make a more involved standard of condemnation undesirable. #n arbitrary
number of rounds is a practical basis for condemnation in the case of
these czlibers. With respect to calibers other thon those enumerated
above, the cost and difficulty of manufacture indicates that a more pre-
cise basis of condemnation must be used in the interests of economy in
both money and transportation. Since these calibers are present in les-
ser quantities in a field amy, a more detailed examination is practical.
It is emphasized that expected tube life figures, in these calibers, &re
of value only for supply planning purposes when all pieces in a theatesr
are considered, and such figures huve no other purpose.

4. Practical firing tests.

a, Actual performance achieved considerable pepulerity during
the European Campaign. It was believed that the ability of the piece to
hit within four probable errors in range of the expected center of im-
pact was its truest test.3» ks 5 However, it is apprecisted that the
practical firing test is liable to many crrors which are inherent in
this method,

b. Errors exist in logation and plotting of the piece and fall
of shot:

(1) Ground survey methdds are affected by the diffi-
culties of accurate observation under combot condi-
tions.

(2) serial observation is subject to errors in height.l

¢, Errors in the plece may result from veriations in degree of
coppering.

d. Errors of personnel may occur fgom irreguler raming6 and
variations in temperature of the propellant. ’

e, Errors in the field of exterior ballistics may includet
(1) Weight and shape of projegtile.é
(2) Steadiness of projectile.
(3) Wind and air tempsrature.
6

f. Residual errors exist in range tables.

g+ The practical firing test is not entirely accurste, however,
erratic performance of the piece as reported by the using zrm is of suf-
ficient importance to warrant furthsr criticel examination to determine
serviceability. It is probable that reperts of erratic performance will
be the firat indication of unserviceability.

5. Relative Calibration of Muzzle Velocities.

a. Determined relotive muzzle velocities eliminate the errors
due to locoation and plotting end those pertaining to exterior ballistics.
However, certain errors inherent to the practical [iring test are still

present.

b, Errors in the piece due to variations in the degree of
coppering.

c. Errors of percomnel, such gs irregular mmmingé and varia-
tions in temperature of the propellant.
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d. Errors due to equipment of the Bollistic and Technical
Service Detachment. wWhile this equipment is generally quite accurste,
erratic results may &ccasionally Rappen,

e. Although reletive calibration of muzzle velocities is less
susceptible to error than other methods previously discussed, it is not
«dvisable to condemn tubes on this basis alone becauss the loss in muz-
zle velocity for certoin pieces is very slight throughout the life of
the cannon. This is true of the 105mm Howitzers, -2 and M-3, 155mm
Howitzer, ¥-1, and the 8-inch Howitzer, M-1.7 Therefore, it is obvious
that while relative calibrotion of muzzle velocity cffords valucble in-
formation on the expected life to be obtained from certain tubes, it
is not infallible. It must alsec be considered that the primary missicn
of ballistic and technical service deétachments is to furnish relative
muzzle velocities to artillery commanders in order thut pieces may be
regrouped by firing batteries tc give more accurate ressults. Since the
full time of these detachments is occupied by their primary mission,
their diversion to another purpcse, i.e. condemnation of tubes, is not
econemical, Inpformation of relative muzzle velocivies cbtained by
these teams, however, is valuable in applicable coses when used with
other data.

6. Visual Inspection. The physical appearance of artillery tubes
was frequently used 3 & basis for condemnation; however, experience
has shown that this mecthod, by itself, is not a suitsble method except
in obvious cases, such as: visible structural foilure, damage by ac—
cident, or hostlle fire, or in the case of the calibers outlined in para-~
graph 3 d above. EBrosion and other conditions azre often over-estimated
by a visual inspection. Irregularities and uneveness seem large even
when felt with the fingers.2 The 105mm Howitzer frequently stripped ocne
or mere lands and many tubes were condemned for this reason., Land
stripping actually is not a serious defect in this weapen unless the
cunulative length of missing lends exceeds 110 linear inches.,  Below this
figure such a condition deoes not materially -affect the range.

7. Training. It wos evident during the Furopean Campaign that
artillery maintenance officers were poorly prepared to perform their
duties. Few hed ever scen old and partially worn tubes and their
knowledge wrs confined to the theory that the tube had an expected ser-
vice life of so many rounds. They were completely uninformed on the
subjects of interior and exterior ballistics and were not prepared to
interpret the many defects that occur in the life of cannon, nor could
they explain or detect the causes of erratic performance. 4s a result,
ne Ordnance expert was readily available to assist the using arms by a
superior knowledge and with a prompt explanation of the condition of
thc bore or many other questions of performance. Becaunse of this, the
using arms frequently became alarmed when heat-checks, scoring and
abrasion developed in their first set of tubes. after one experience,
however, they were generally reassured snd were willing to wait until
ordnance was ready to exchange tubes. The development of this attitude
was not easy, and Ordnince maintenance officers were subjected to many
aggraveting demands for early and uneconomical exchange of tubes. Had
the supply been sdequate, it is doubtful if the demands could have
been resisted.

SECTION 3
BALLISTIC AND TEGHNICAL SERVICE DETACHMENTS

#., Requirement. Ballistic and technical service detachments can
service two-thirds of an artillery battalion in 2j.hcurs.l It is as-—
sumed that a type army would have 106 organic, attached and assigned
artillery, snti-aircraft and tank destroyer battalions, and that ap—
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proximetely 32 of these zre of & neture to recuire c:ali.bration.9 In
addition, it is assumed that approximetely 800 tanks, armed with 90mm
guns, will require calibration st varicus stzges of their life in ovder
to determinhe their ability to pierce hard targets. If an emmunition
expenditure equivalent to 12 Army Group desired maintenznce rate is ex-
pended daily, it is evident thet sufficient ammnition will be expended
to consume approximately 15,5 tubes' per dayAlo; Tubes should he cali-
brated three times Quring their life ot 25%, 50% and 75% of expected
life, 7> 8 except anti-aircraft guns; which shchld be calibrated at 500
rounds and each 200 rounds thereafter, or an average of seven calibra—
tions during their expected tube 1ife. ! It 15 seen that 48 tubes should
be calibrated daily and the efforts of six ballistic and technical ser-~
vice detachments would be required. Battle losses, particularly of tanks
and tank destroyers, tend to decreuse the demend expressed above and it
is felt that detachments should actually be availeble on the basis of
ane per corps and one for army. In oddition to determining nuzzle ve-
locity, detachments should be equipped to take wear messurements and must
be supplied with the necessery pullover gages. Since many types of ar-
tillery zre not calibrated becauss their loss of muzzle velocity is re~
latively small and unimportant, it is necessary for Ordnance maintenance
companies &lso te have pullover gages.



Bibliography
Chapter 1

1. Remarks of Lieutenant Cdlonel W. H, Trammell, Ordnance Depari-
ment, Chief of Wesnons Division, Ordnsnce Service, Commmications Zone,
throughout the Euroveen Cemnsign, JAvpendix Wo. 1.

2. Evaluation of Erosion of Cannon Bores, vublished by Office,
Chief of Ordnance, APG, 1945,

3. Ordnance Pulletin Wumber 57, Headquarters First US Army, sub-
ject: "Condernation of Major Caliber Gun Tubes™, dated 26 October 194k,
Apoendix Wo, 2.

L, Ordnence Technical Bulletin Number 124, Headquarters Communicat’
tions Zons, EIOUSA, Office of the Chief Ordnance Officer, 7 December
194k,  Anmendix No. 3.

5. Ordnance Memorendum Nambder 114, (Extract) Headquerters Finth US frip
Arny, 14 YMovember 194L. Avvendix Wo. L.

6. Accurzcy of Predicted Tire, (Extract) Toyel Canadien dimy, IG O
Dreft 108, Jenuary 19U5. Anmvendix Yo. 5.

7. After Action Report, (Extract) Third US Army, file R314.7
TGRSY-R, dated U4 Septerber 1945. Amrendix ¥o. 6

#. TRevision Wo. 1, Ordnance Technical Bulletin Number 59, (Extract)
Communications Zone, USFET, Office of the Chief Ordnence Officer, 18 July
1945. Avvendix Mo. 7

9. Artillery For & Type Army. Apvendix Yo. 8.

10. Comvutation of Daily Calibration Requirements on a Tync Army,
Avpendix No.Q7

11. Letter, The General Board, United States Forces, Eurcpean Thea-
ter, 0ffice of the Ordnance Officer, Subject: "Anti~aircraft Artillery
Tubes", deted 6 October 1ol5, and 1st Ind. Appendix No. 10.



CHAPTBR 2

A NEW METHOD OF GAGING SERVICEABILITY

SECTION 1

CORRELATION OF WEAR AND MUZZLE VELOCITY DROP a

9. Recent Developments. Tests have been conducted by the Ordnance
Department in the Zone of the Interior which show a definite relation-
ship exists between wear at or near the commencenment of r]i‘J.lnE the
muzzle velocity, and the life remeining in the tube. 1, Using
data published as a result of these uests, it is & simple matter for
properly trained artillery inspectors to employ a guge bto messure wear
at the critical peint in each tube at "5%, 50% end 75% of expected tube
life. These mezsurements, when combined with visusl inspection and
when considered in comnection with relative muzzle velocities in ap—
plicable cases, will afford a comparison sufficiently accurate to
economically condemn the artillery tube. Since erosion is greatest
at the commnencement of rifling end decrezses toward the muzzle, a
measurement of this particular conical sectlion can be made with the
sdvance of the gage in the bore as the measure of serviceability.

10. The most reliable index. A measurement of the bore at a
fixed point near the commencement of rifling is the most reliable in-
dex of serviceability. The most sccurate gege for this purpose is the
star gage. In many weapons, wear is not uniformly distributed around
the bore interface, bub is greatest in the vertical axis. For this
reason, the three point star guge is not as accurate as desired. The
four point star gage, using the horiszonlal points as guldes only, is
a much better guge and is preferable for buse shcp use. Field use
requires a more rugged instrument than the delicote star gage, even
though a slight sacrifice in precision must be expected.

11. The "Pullover' Gage. A gage known as the ¥pullover” guge has
been developed. It consists of a steel plate machined on one side with
a broad dovetailed recess in which a sliding plate moves. One end of
the frame plate is rounded to & slightly smaller radius than that of the
minimum bore for which it is intended; the sliding plate is likewise
rounded at the opposite end. A screw clemp passing through a slot in
the sliding plate can be set in any required position., A thumb piece
is attached to the plats to enable it to be easily moved.”? Two connec-
tions are hinged to the rear face of the frame to receive rods which
serve as handles. These rods are wood or duralumin, and are made in
short lengths with metal screw connections for convenlence in taking
measurements and for ease in packing ond transport. The lower rod "B
is graedusted in inches. In taking a measurement, a clamp, "C", must
be set at _the distance on the groduated rod ot which the measurement
is taken.?

SECTTON 2

VELOCITY AND WEAR CHARIS

12. The velocity wear chart. An example is shown in Appendix 13.
This chart shows vertical bore diameters taken at the commencement of
rifling as the X-ordinate snd the loss of muzzle velocity as the Y-or—
dinate. The use of this chart is applicable to weapons that develop
an appreciable loss of muzzle velocity as the tube wears, such as the
3-inch Gun, M-7, 90mm AA, Tank and Anti-Tank Gun; 155mm Cuns, M-l and
M-2; 8-inch Gun, M-1, and 240mm Howitzer, M-l. 4s a result of periodic
checks of muzzle velocities and comparison with wear measurements token
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with the pullover gege, it can be determined whether the tube is wearing
in a normal manner, In the approximately hormal case, frequent visual
inspections should be made as the bore diameter approaches the condemnn—
ing limit. At this time the tube may be condemned whenever the artille-
ry inspcctor thinks advisable, after due consideration of availability
of replacement tubes and time. When the relationship between wear and
muzzle velocity is not approximately normal; the artillery inspector

must be guided by his experience in determining the condemning limit.

13. Percent-Wear Chart, An example is shown in Appendix l4. The
chart shows vertical bore diameters taken at the commencement of rifling
o8 the Y-ordinate and percent .of remaining tube 1life as the X-ordinate.
The use of this chart is applicable to weapons that do not develop an
appreciable loss of muzzle velocity as the tube wears, such as the 105mm
Howitger of all types; 15%mm Howitzers, M-l and M<2; 4.5 inch Gun; and 8
inch Howitzer, M-1. As the tube epproaches the condemning limit, as
determined by measurements with the pullover gage, it is subjected to
frequent close scrutiny to detect any defects that impair its usefulness,
The artillery inspector may condemn the tube at any time he deems advis-
able after due consideration of availability of replacement tubes and time.
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CHAPTER 3

LONCLUSTONS AND RECOMuENDATIONS

SECTION 1
CONCLUSIONS
14. Methods used during the Europesn Cempaigm. &. No method used for

condemning artillery tubes during the Furopean Campaigh was entirely
satisfactory.

b. The quantities of 37mm Guns, 40mm Guns, 57mm Guns, 75mm How—
itzers and Guns, and 105mm Howitzers of 21l models, present in a field
army, together with their relative low cost, ease of manufacture, and
ready availability of replacements, renidered condemnation on the basis
of expected tube life, or visual inspection by a qualified artillery
inspector, reasonably economical ond practical.

15. Artillerv Tubes and Parts. 4 shortage of replacement artil~
lery tubes and parkts existed throughout the campaign. Especially acute
was the lack of replacement tubes and allied parts for the 105mm Howit-
zer M2 and M3.

16, Relationship between tube wear and serviceability. The
relationship between tube wear and serviceability of the tube is scund,
and, wheh combined with visusl inspection by a qualified artillery
inspector, forms sufficient basis for condemmation in the. casé of 90mm
Guns, 4.5 inch Guns, 155mm Howitzers and Guns, & inch Howitzers and
Guns, and 240mm Howitzers.

17, The Pull-Over Goge. The pull-over gage is sufficiently accurate
and rugged to constitute a practical instrument for field use and should
be provided to ballistic and technical research detachments and Ordnance
meintenance companies responsible for the maintenance of artillery.

18, Artillery Inspectors.

a, Artillery Maintenance Officers were not well qualified to
perform their duties and had only a superficial knowledge of the perform-
ance and defects in tubes resulting from prolonged artillery fire.

b, The document "Evaluation of Erosion of Cannon Bores! pub-
lished by the Office, chief of Ordnance, is sound, but arrived in the
European Theater too late to influence the methods used in condemning
artillery tubes. Also, the equipment necessary to implement the doctrine
cutlined therein was not available.

19, Ballistic and Technical Service Detachments. The function of
ballistic and technical service detachments is to furnish artillery com-~
manders with relative muzzle velocities of individwal artillery pileces
in order that these may be regrouped by firing batteries to give more
accurate results. As a corollary of this study, recommendations on the
personnel and equipment of ballistic and technical service detachments
are attached hereto, marked ‘Appendix 15.

20, Measurements. The condition of artiilery tubes of 90mm Guns,
4.5 inch Guns, 155mm gowitzers and Guns, 8 inch Howitzers and Guns and
240mm Howitzers should be garefully observed to determine if the wear
is approximately normal. Measurements should be taken st 25%, 50%, and
5% of expected tube life, and compared with relative muzzle velocities
in applicable cases.



21. &'P:f‘opcsed Selution. & solution sueh as might be adopted by
a field army is sttached hereto, marksd Appendix 16.

SECTION 2
FECONMMENDATIONS

22, Basis for Condemnation of Artillery Tubes.

2. Regommend that the basis for condemnation of tubes of
37mm Guns, 40mm Guns, 57mm Guns, 75mn Howitzers and Guns, and 105mm
Howitzers of all models be the expecicd tube life, when gun bocks are
available. When gun books are not available, then condemnation should
be on the basis of visual inspection by a qualified artillery inspzetor,

b, Recommend that the basis for condemnation of tubss of
90mm Guns, 4.5 inch Guns, 155mm Howitzers and Guns, 8 inch Howitzers
and Guns, and 240mm Howitzers be established as the relationship between
bore mesgurements takep as described herein, relative muzzle velocities
in applicaeble cases, and expected tubs life; al) combined with visual
inspection.

23. Pull-over Gages. Recommend that pull-over gages be made avail-
eblo to balliatic and technical research detachments and Crdnance main-
tenance con}panies charged with maintaining artillery, anti-aircraft and
armor.

2h. Artiliery Inspectors. Recommend that the Ordnance Department
revise and increase the course of instruction given artillery maintenance
officers to previde personnsl adenuately trainsd to perform their duties
in combat.

25. Ballistic and Technieal Service Tetachments. FRecommend that
ballistic and teehnical service dztachmsnts be made availabis to field
armlos on the basis of one pzr corps and one additional per army. Further
more, rocommend that the tables of organization of ballistie and technical
gorvice detachments be revised by eppropriate agencies of the “ar Depart-
ment.

26, Artillery Tubes and Parts. Recommend that the procursmsnt of

. replacement artillery tubss and allied parts be based upen and phased with
ammunition procurement and shipped to the theater on the same basis. Only
in this way can an edequate supply of replacement tubes and parts be as-
sured in the theater.




APPENDIX NUMBER 1

Remarks of: Iiigutenant Colenel %. H. Trammell, Ordnance Department
the;f of Weapons Division, Ordnance Service, Communi-
cations Zone, throughout the Furopean Campaign,

CONDEMNATION OF ARTILLFRY TUBES

) 1. From experiex.'nce gained in the Furopean Campaign it is
evident ’Fhatvno practical method of condeming arvillery cannon
upon expiration of effective life was available. Several methods
were employed: ‘

a. Consumption of an arbitrary number of rounds (total
and/or equivalent full charges)., This method offers as its chief
advantage its ease of application. From information rezdily
available from the gun book, an immediate decision could be made
as to the necessity of replacement. On the other hend it must
suffer from several discdvantiges. These zre:

{1) The many variebles which affect the effective
life of cannon including service of the piece,
maintencnce, and rate of fire, to mention but
a few, result in some connon being effectively
employed for at least twice the number of
rounds as some other cannon which were sube
Ject to higher rates of fire and poor mainte-
nance. It is quite evident from this that an
average figure must be arbitrarily designcted
which would necessitzte the condemnation of
some weapons with considerable remeining life
and at the same time continue in service some
weapons which for economic and tacticcl reasons
should be replaced. )

(2) The establishment of arbitrary life figure must
necesserily be done under controlled conditions
where actual firing results can be obtzined so
that the point of realization of «¢ffective ocou-
recy life can be discerned., This calls for ex-
tensive firing of weapons under proving ground
conditions which, for reasons of economics and
time, must necessarily represent very few can-
non. It obviously alsa cannot take into consi-
deration all of the factors which, under field
conditions, affect the life of cénnon.

For these reasons, chiefly, and due to seversl other
contributing factors, it is obvious that such z method of condem-
nation, regardless of ease of epplicatiocn, resuits in very uneco-
nomicel usage: of cannon tubes and smmunition. It is‘knozm, of
course, that this method has. been employed for some time by the
United States Nevy but here the tocticel limitetions of supply
during operations justifies the uneconomic replecement of tubes
at & comparatively early stage of life.

b. Observation of Actual Firing. This is probably the
best method of all in that it uses s its determining fuctor the
actual. performance of the weapons (thet is the delivery of missiles
at the target) which, after 211, is the primary purpose of \?he
There are mony difficulties which made such te_;sts imprac-
The most serious of

weapen. ies
ticel, however, under combab conditions.
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these limitations are:

(1) Lack of efficient observstion. Very seldom in
combat operations is it possible to have flank
observation of such character as to insure the
actual impact of each of the test rownds. This
is further aggravited by inclement westher ond
the foet that a considersble portion of corps
and army artillery rely upon air observation
which at best can be but an approxim.tion.
Since the actual condemnation will probably be
made on the basis of multiples of protable er-
rors of the firing table, this, in meny coses,
means that observation must be accurate to with-
in 25 to 50 yards in many cases which is not
to be expected from types of observetion men—
tioned above.

(2) Meterclogicel Vato. Very often under combat
conditions metro data must be cbtained ot fair-
1y remote locaticns and must sometimes be used
some hours aftesr the dote wus recorded. Where-
as this would not necessarily effect dispersion
of a number of rounds fired in a short time, it
might clearly affect renge which in cases of
some weapons may be the detsrmining factor.

¢. Use of Calibration Teams (Ballistics and Technical

Service Detzchments, T/0 & E 9-500). The use of calibration teams
to condemy weapons is of considerable velue in that the muzzle ve-
locities of the weapons can be easily ond accurately determined,
which after all should reflect the performance of the cannon. The
dispersion in muzzle velocities of a group of rounds could readily
be interpreted into multiples of firing table prebeble errors for
condennation purposss., These te-ms con «b the swume time furnish
the bettery commander with compurative muzzle velocitiee of weap-
s Within a battery or & battalion which can Le put to good tac-
tical use. Under optinum conditions, when one lot of ammunition
can be reserved for future use of the calibration teams, standard
calibration could be obtained which would be of even greater value
if along with it the team could furnish average muzzle velocities
on other lots of ammunition to be subsequently employed. The use
of calitration beams for this purpose has, however, the following
disadvantages:

(1) Under some conditions of terrain and cover im—
posed by combat conditions it is difficult to
employ calibration teams in the line without dis-
closing gun positions., This is further eggriva-
ted by the fact that firing from the battery must
be determined by toctical conditions which often
results in the teams incetivity for a leng period.
0n the other hand tacticaliconditions often mili~
tate against withdrawal of artillery units for
calibration purposes,

(2) Quite obviously where celibration team is called
upon to cover a considerables mumber of weapons
(for example those of an entire army) it is quite
possible that the calibration team will be some
distance away from the questionable weapon when
replacement scems to be indicatsd. If the teom is
dispatched on such a program it is evident that

-2~



ngither could they be at the site of every ques-
tionable weapon at the desired time nor could
they fulfill their equally important mission of
i‘L.u'nishing muzzle velocity data to the army ar-
tillery units since they would be expending too
grea‘:t a percentage of time traveling from one
position to another. '

) From the foregoing it is evident that no system used in
this thez‘_t?r wes completely satisfactory. PBach hes its discdven—
tuges and improcticabilitics. None is free from compromise.

In the belief that the best approach to the problem must
admit some compromise, in order to achleve simplicity and wniver
sality of epplicction,. tests have been conducted at Aberdeen Prov—
ing Ground which show cenclusively that there is a definite rela-
tionship between wear at or near the origin of rifling 2nd effec-
tive life of the csnnon. Effective life cin be defined cs the maxi-
rwum number of rounds which can be delivered to the target arez by
the cannon without encountering excessive compromise with the toc~
tical employment of thc wespon (i.e, fzilure of the wezpon to eco-
nomichlly fulfill its mission)., In some weapons this point is re-
presented by excessive loss of muzzle velocities resulting in leck
of penetretion (tenk end anti-tank weapons), In others excessive
dispersicn, with sttendant exorbitant consumption of ecmmunition to
accomplish 2 given mission, determines this point, Using the.dzta
obtained from the Aberdeen tosts it is quite simple to employ a
suitable gouge in cuch guestionsble weapon which will show the
wear at the critical point (this point will vary depending upon
individual charecteristics of the weapon) which when the wear cor—
responding to end of effective life has been determined from ex—
perience, can be used to immedietely condemn cannon or estimate
remaining life, This geuge 1f made zvailable to battery personnel
could also be used to approximste loss in muzzle velocities be—
tween instrumentel colibration for the information of fire direct-
ing personnel.

Tt is recommended in order to effectively employ this
gauge, certain arbitrary points in the 1life of the vorious wespons
mast be established. As pointed out above this peint mey be deter—
mined by loss of muwzle velocity or excessive dispersion depsending
upon the particular weapon. It is suggested thut these figures
(points) be given considerstion by the using arms end if agreecble
with all concerned, thet they be estzblished zs eriticel points of
life for which correlated wear measurements can be determined,
Having this informetion, it will be very simple to employ the
"Good/No—Good! gzuge in condemning cinnon.

Recommendations:

It is recommended that:

{1) A bozrd of officers with representatives from the
Armored Force, Field Artillery, Anti-Aircraft Artil-
lery {CAC) and the Ordnence Department be appointed
to determine:

(a) In case of tank and anti-tank weapons, the mini-
mm acceptable armor penetrating performmnee at
renges of 300, 500, 1000, =nd 2000 yards from
which can be derived the maximum ~llowable loss
of muzzle velocity prior to condemnation.



(b) - In the case of Field Artillery weapons, the
maximum dispersion (in terms of firing table
probable error), or the maximum loss of range
(loss of muzzle velocity), fer each weapon,
from which can be determined the point cn the
life curve where condemmation should occur,

(c) In the case of anti-aircraft artillery, the
maximum logs in muzzle veloeity commensurate
with accamplishment of mimsion, (It is be-
lieved that this point will be incurred prior
to sericus disparsion).

(d) The wear at or near the origin of rifling in
each of the weapons covered above corrsspond-
ing to the point in life indicated as being
determinative in (a), {b), and (c¢) above.

(2).. A suitable gauge (pullover type or similar) be de-
~veloped and procured for igsue to Ordnance main-
tenance companies to be used in ccondemnation under
provisions of the standards established in (1)
above end for information to the using arm to cs-
timate muzzle velocity changes between periodic
ingtrumental calibrations.

(3) Velocity calibration teams (Ballistics & Technical
Service Detachments, T/0 & E §-500) be equipped,
trained and assigned on the basis of one per aimy
(or ssparate corps) so organized and eguipped as to
be able to calibrate all major caliber field and
enti-aircraft artiliery at periods not to exceed
1/l of the life of respective weapons, (Note:

The presently organized. teams are capable of cal-
ivbreting artillery at the average rate of approx-
imately 2/3 battalion per day, taking into con-
gideration movement, tactical limitations and
inclement weather),

(4) Trainicg of all ordnence maintenance personnel,
calibration team personnel and possibly battery
mechanics to include complete coverage of all
factors leading to condemnation of cannon such
as bore wear, physical damage and the like and
that concige statements of condemning factors
be included in 1000 series technicel manuals,
Emphasis should be placed on land stripping, or
other bere irregularities (some of which are
repaireble in the fisld) and in general to all
points which can bs removed from the realm of
# judgement® and recorded as scientific data.



CONFIDENTIIAL

HEADQUARTERS
CRDNANCE SERVIGE
FIRST INITED STATES ARMY
26 October 1944
CORDNANCE BULLETIN)

NINBER 57)
CONDFMNATION OF MAJOR CALIBER GUN TUBES

1. Major caliber gun tubes of First Army will be condemmed on the
basis of fair wear and tear in accordance with the following standards:

a, Results of a practical firing calibration test as outlined
in Inclosure No, 1, '

b. Results of -welocity calibration performed by the 6821st
Calibration Team,

¢, Approval of the Maintenance Qfficer, First &rmy Ordnance
Section,

2. Tubes will nct be condemed by visual inspection alone unless
unquestionably damaged by enemy action cr other means, Weapons of higher
caliber will develop censiderable erosion from the forcing cons forward
sterting ab 9 otclock and continuing clockwise around the tube, This will
reach a point where daylight can be seen around the projectile after it is
rammed, This condition will be considered critical only when a loss of
muzzle velocity occurs sufficlont to causs dispersign (more than four
probable errors) or when the plece can no lorger be nsed tactically because
of shortened ronge.

3. No tubes will be condemned on the basis of number of rounds
fircd, Artillery units will be informed that cstimated tube life expressed
in number of rounds is quotwd for supply planning purposes only and will
not, govern or influence reploccment,

Lo Before major 'caliber artillery tubes will be allocated for
replaocemont, performounce tests as outlined in Inclosure No. 1 will bo
comploted, One copy will be forwarded to the Maintonence 0fficer,
Headguarters, Pirst US Army Ordnance Qffice for approval. One copy
will be nttached to the tube when replaccment is mede giving the details
of the test and brisf summary of the nwnber of rounds {ired by the tube
and its performance, The summary will also include:

a, Overlay of rounds fired in relotion to targst,
b, Reange,
¢, Number of rounds fired in test,

d, Dispersion in relation to probable error listed in the
firing table.

By command of Licutenant General HODGES:

1 Incl: /s/ J. B. Medaris,
Firing test of questicnable /t/ 3. B. MEDIRIS,
artillery tubes, Colencl, Ord Dept,

Ordnance Officor,

Appendix No, 2. -1-
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OFFICILaL;

/s/ F. A. Hansen,

/ 't/ ¥, &, HINSEN,
Colonel, ord Dept,
Executive of{icer,

DISTRIBUTION:
Ta Ord Gp HQ - 2
Ba Ord Bn HQ - 2
Ea ord Co -2

INFQ COPIES TQO:

Qo0 sdv Sec Com 7 = 1
Ez Corps and Div 0.0. - 1
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FIRING TEST OF (UWSTION.BLE LRTILLERY TUBES

1, The procedure of the test 1ls as follcwsy; Select a gun which
has nct fired an excessive number of rounds end is funetioning properly,
Fire this weapcn in compsriscn withi the tube % be tested. Both guns
shruld be fired et the seme target using the same liring data. It is
important that the seme lct number cf fuze, powder and the seme weignt
prc jectile be used, Tach piece sheuld be fired individually, observed
and carefully plctied to scale on a mep, The deciding factcr of ser-
vicealiility lies in the dispersicn of the rcunds in relaticn to the
target, It is quite pr-hable that the tube in question will fire shert
of the target, but if the rounds fired are well grouped within the limits
cf fcur prehable errors, the tube can e¢rntinue tc be fired until it is
impeseible to resch the targets required in its tectical employment, Fro-
quent thr:wing of roteting bands precedes srratic r:unds and when the point
is resched where 507 «f the rcunds fired heve stripped bands, a gervice-
ability test should bYe conducted,

2. 4s shewn by the attached overlay, tubes No. 726, 703 and 717 of
the #w% Field artillery Battalion, wvhich incidentally have the highest
nuiber of rounds fired in First army artillery, are still funeticning
satisfactorily, The groups aere well within the prebable error listed in
the Firing Tables. The cniy difference in thc new and old tube is the
lcss of eppreximately 700 yerds of range. This dces not affect the normal
employment of the weapon as it iz extremely unusuel when maximum renge is
ncededs Tube Nc. 717 dees not fall short hy comparative firing. Given
belew is a tebuleticn of the number of rounds fired on the tubes at the
time of the test,.

Tibe No. Rounds Fired

Super Normal

726 1270 871
703 1203 82,
717 969 783

3. fThe appearanee of these tubes indicate considerable wear frem
the foreing cone forward for 8 to 12 inches, between 9 and 3 a'clock, &fter
the projectile is rammed, it io poscible to see daylight through the tube.
During the test nq rotating bands, were thrown, but }t wag_rgperted. by the
bat¥ery shat’ 3t wan c‘tﬁppod occaurncrly during tiring, -

L. The abcve is quoted as an example of an actaul experiment and can
be considered normal,

Inelosure No. 1 -3~



o6-27 SETTIBIR 1gL4
152 1/25000 SREET 520U
1AJ0 5-3

CALIBRATION 98lst F. 4. BATTALICH

BATTERY "3"

5 Tounds gun 71737 deflection changed
§ Rounds gun 7726 fired at gev

"9 Rpunds gun F#703 fired at gey

Renge 18630 yards — charge super

BATTERY "OM

7 Zounds gun #717 — Renge 205860 yards
Charge Suver

5 Rounds gun F122
& Rounds gun FOLE, 2051 not nlotted
ADL ROUSDS FIREBJ AT SAHE QUADRANT

T ®.CH BATTERY. CDEFLECTICN
) SLIGHTLY FGR BESTIER COBSER-
VATICE g YUY S EXPTN=D FOX ORI-
EITATICLY G OBSzRVI.

TCTAL ROUHIS BRCEZIUED ~ 50




HEADQUARTERS
COMMUNICATICNS ZONE , ETOUSA

OFFICE OF THE CHIEF CRDNANCE OFFICER
87

APO 8

(NDNANCE TECHNICAL ) 7 December 19k

!
BULLETTN NUMBIR 124 )

CONDEMNATION AND DISPOSITION OF ARTTLIKRY TUBES

Resciosion « o 4 « v 4 o v 4 4 « . . Secbion I

Condemnation of Gun Tubes .+, , , . Section II

SECTION I -~ BESCISSION

1. Ordnence Office Memorandum No 12, this headquarters, dated
8 July 1944, is hereby rescinded,

SECTTION IT - CONDEMNATION OF GUN TUBES

1, In order to provide a uniform method of condemning gun tubes,
and to insure thal the full accuracy 1life of cach tube has expired before
replacement., Lhe following procedure will govern the condemnation of all
artillery tubes in this theater: -

ae

Appendix 13,

()

Visual inspection:

(1)

Experience has proved that erosion of the forcing cone,
and wear of the rifling are not, in themselves, suffie~
ient grounds for condemnation, Erosion in weapons of
higher caliber will usually start at 9 otclock, and,
continuing ferward, develop clockwice arcund the tube

until daylight can be seen around the projectile after
it is rammed, This condition will not be considered
critical unless dispersion of the rcunds in relation bo
the target is greater than that specified by the firing
table,

Pastilles, scratches, bruises, pits, etc., have little
or no effect on the accuracy of the weapon, and such
defects will not be considered as conclusive evidence
of an unserviceable tube.

Tubes will not be gondemned on number of rounds fired,
Artillery units will be informed that estimated tube
life, expressed in number of rounds, is quoted for
supply plamning purposes only and will not govern or
influence replacement,

Condemnation by visual inspection will be made only
wien tubes are so obviously damaged by eneny action
or obher meams that all question of doubb is removed,

Serviceability Test:

(1)

Tubes will be tested for serviceability when less of
range resulting from loss of muzzle Velocity_prcrvez?ts
tactical employment of the weapon, or wher.z C.h.spers_lon
exceeds probable error specified by the f:.rn}g tables
Stripping of an sbnormal percentagg of rotating bands
usually precedes excessive dispersion,
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{2)

(3)

(%)

(5)

*

Fire the tube to be tested at a known target, Use the

same powder cherge, same lobt number of fuze and projco-
tiles of identical weight throughout the test, At least
one warming round and five test rounds should be fired,
The results of the test fire will be observed and care—
fully plotted to scale on a map, If possible the doubt-
ful tube should be fired in comparison with a tube of
unquestioned accuracy,

The deciding factor of serviceability lies in dispersion
of the rounds in relation vo the target, The tube in
question may fire short of the target, but if the rounds
fired are within the limits of four probable errors, the
tube will be continued in service,

Results of the test will be recorded along with recom-
mendation and submitted to the Army Maintenance Officer.
Approval of the Army Maintenance Officer will be required
on all resulting requesvs for replacement tubcs, This
report will include:

(a) - Overlay of rounds fired in relatior to target,

(b) Range,

(¢) MNumber of rounds fired in test.

(d) onperslon in relation to probable errors listed
in firing tables,

When possible a Velocity Calibration Test will be made
in econjunction with the serviceability test on all major
caliber tubes (4,5" and larger) plus the 90mm AA Gun
tubes, and the report of this test submitted with the
scrviceability test reports,

#* #* #* 3 *



Following is Bxtract of Svction II, Memorandum Number 114, Head-
quarters Ninth United States Army, dated 14 November 1944:

* 3 * * 3* % 3t

Ir, CCHMDEMNATION OF FIFLD ARTILTERY HOWITZER AND GUN TUSES.

1. Before major ealiber artillery tubes will be considered for re~
placement, performance tests will be conducted by the using unit in the
following manner:

as A minimum of six rounds will be fired from the picce to be
tosted using the same deflection setting and the same quadrant cicevation.
Lot numbers of each component of complete rounds will be the saze for each
round fired, Bilateral observation will be necessary so that vhe point of
impact ol each round can be plotted accurately to scale,

b, This overlay of rounds firod in relation to target, together
with the range and number and type of rounds fired in the test for cach
weapon, will be forwarded to the Army Ordnance Maintenance OfZicer,

2. ihen a tube is determined Vo be unserviceable as a result of this
test, a’'replacement will be authorized the using unit by the Army Ordnance
Officer,

Ed

* 3t

"
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Extracts of Accuracy of Predicted Fire, Royel Sanadion lrmy, IG Draft v
108, January 1945,

* #* * %* % s % * % * 3 %* +*

SECTION 6 — FRRORS IN FIXATION OF TH. TARGET

18. Even in European conditions tho location of targets will gencrally
involve the use of maps, For example if the castings and northings of an
enumy battery nre obtoincd by flash spotting, the height will normally
have to b¢ read from the map., Only when targets fre in viow from ground
CPs can they be completcly fixed by survey methods.

Bastings and northings,

19, Very often the location of targuts will depsnd entircly on mups,
possibly aided by verticnl air photographs. Until revised by acriel sur~
vey, the maps of France wero known to be liable to errors as grest as 100
meters even in the position of importsnt landmarks such as crossroads and
churches, Rcllable 1/25,000 maps or verbical air photographs {controlled
basic cover) allow thu deduetion of castings ond northings to an accuracy
of about 25 meters,. but height connot be obbtained from the basic cover.,

Heights,

20, Heights can be obbaincd from gridded oblique photographs, but
the method hes not received wide publicity ond th. only normel method of
obtaining heights is by means ef mop contours., Even the revised maps of
France have been officially stoted to be liable to errors as great as 40
meters in height, and much lorger crrors mey be assumed likely in maps of
the For Eost,

Flash spotting o2nd sound rangirg.

21. WYhen targets are fixed by thess methods, an accuracy is assigned
to the fixation by the survey rogiment. These accuracy figures have been
found to bs reliable, but the peight of the target is still subjeet to
error as described in para 18,

Registration by observed fire,

22, The location of a target can be obbaincd from the gun deta used
during = shoot in which firc has boen adjusted on to the terget, e.g.,
by air 0.P,, arty, R., or sound ranging. This m:thod is subjuet to almost
all tho errors sct out in Table I, and co-ordinates deduced by this method
will hove p, e.s of the order of magnitude indicated in serial 22,

Summa

23. With 1/25,000 maps such as may be expected on the continent, or
with controlled basic cover, the castings cnd northings of o target which
can ke identificd on the map or photograph should be obtaineble with p.efs.
of 25 meters, giving & p.e. in renge of 35 meters. . similar p.e. would
apply toa flash spotting "2" location, & figure of 20 moters has been
taken as an cstimate of the p,e. in huight, The corresponding errors in
range can be obtained by toking 4 times the Figures given in Table III,
colms, (3) and (4). .

* * * ¥* * ¥* 4% * 3 3 ¥ ¥* %

SECTICN 8 — DROCP iND JUMP

ki 3 #* * 3 ® 4 * * * * * *

Gun to gun variation of jump

29. The range scales of sighting systems incorperabe an allowance
equal to the range table valuc of jump, A similar allewance is made when
deducing engles of departure from quadrant elsvations curing cclibration.

4ppendix No. 5 -1-



Extracts of Accuracy of Predicted Fire, Royal Cenadian drmy, IC Draft 108,

January 1645 (Cont'd),

30, If o gun has » constant valus of jump which happend to be
always less then the range table value, a false (too low) MV will be
doduced as the result of czlibration., "Wren a target is subsequently
engeged, 2t the range used during calibration, the additional elevation
applied in conscquence of this false MV will exactly cancel the deficiency
in jump. Ab other ranges, the compensation will not be exact, as is shown
in Table IV, colns. (4) and (34).

31, In cnalysis of Shouburyness firing trials shows a gun to gun
voriation in jump with 2 p,e. of 2 mins. The P.e. of the resulting range
crrors should thereforc be one-fifth of the values in Table IV colns, (4)
and (14).

T.BLE TV

The cffect-of o constant error in jump sgual to ~ 10 mins,

25~-pr, choerge 3 5,5-in charge 4
Calibration
rongy 8,000 yds 11,000 yds
Renge crror :
due to - 10 mins, -48 yds ~59 yds
Correspording
MV_crror ’ 9.7 f.s. 7.5 f.s.
RINGE RAIGE TRRCR
-10 mins, -9,7 f.s. TOTLL> -10 mins, -=7.3 f.s. TOTAL
elevation on sights clevation on sights
@ (2) G) (k) 12) (13) Qi)
yds, yds. yds, yds, yds. yds. yds,
6,000 -59 L0 -19 ~-91 Ly 47
8,000 -L8 48 0 - 51 -26
10,000 -33 57 2, -67 57 -10
12,0C0 ~56 62 6
14,000 ~42 68 26

Doy to day variation of Jjump

32. .n analysis of Shouburyness firing trials shows o day to day
variation of jump with a p,e. of X min, The p,e, of the resulting range
error is, thereforc, one-tenth of the valucs given in Toble IV, colns,
(2) and (12).

SECTICN 9.~ ERRORS IN GRGDU.TION OF § IGHTS

33, Records have beer token At 5. of A, of the tangent elevatienn
{T.E.) recordsd on the T.E, scale of various sights when the range reader
is set to ranges in steps of 500 yards, with the MV corrector scale
readers always set “o renge table MV, These T.Es. have been compared with
the T.Es. to be expectec from the range bable, due allowance being made
for jump and where necessary for correction to range indicator, The re—
sults for cight 25-pr. guns and eight 5,5-in guns arc swmmarized in Table
IV. Thure was no significant variation of the crror between charges.

T4BLE V
Errors in gradustion of sights

Greatest error  Average absolube pat.

recorded valug of srrors
mins, mins, mins,
25-pr 14 5.7 4.9
5.5-in, 22 3.3 2.8




fxtracts of decuracy of Predicted Fire, Royal Capadian An
ity 15k5 (Contld), my, IG Draft 108,

SEGTION 10,- FRRORS IN ADJUSTMENT OF SIGHTS

3h. Sights are tested at an elevation of 20 degress, and with care
there is no reason why sights should not be within 1 minute of the correct
adjustment ab this elevation at the time of adjustment ,

35, Tolerances of 5, 10 and 15 mins,, respactively, are allowed at
elevations of 10, 30 and 4O degrees and, moreover, the tests at these
glevations are required to be carried out only occasionally, The result
of a serles of tests on eight 25-pr, guns at 8. of A. showed the following
errore at 10 and 30 degrees, when exact adjustment had been secured at 20
degrees.

TABLE VI

Errors due to the sighting gear

Elevation Average absclute pie,
velue of errors

degs. mins, mins,
10 3.6 3.1
30 2.9 2.5

36, Experience has shown that there is a very real danger of the
complicated linkage of the Probert-sight being thrown out of adjustment
as the result of vibration due to travelling or prolonged firing., The
tquick sight test!" has been inbtroduced as a means of disclosing gross
error. The test is simple and can be carried out during brief pauses
in firing. A tolerance of 10 mins, is allowed a2t the elevation of 20
degrees, If this tolerance is exceeded, the complete test and adjustment
must. be carried out, :

Summary

37. A p.e. of 3 mins, has ‘been taken in Table T as the error due to
adjustment of sights. This value assumes that the complete sight test
has been ¢arrisd out and that there is no crror at 20 degrees,

TCTION 1l,~ LAYER'S SYSPEMATIC FRROR

38, An analysis of records kept at S, of A, shows that the mean of
a group of lays by one layer will differ in elevation from the mean of a
group by another layer,

The means of 5-lay groups by individual layers werc distributed about
the true clevation with a p.e, of 2 mins,

SECTION 12,- PROPELLANT VARIA‘I\‘ION

Lot to lot variation

39, In colibration firings at s, cf 4., each gun ?ires the same
assortment of propellant lots on each day, and an analysis of the results
discloses systematic varletions between propellant lots, Much more con—
clusive evidence on this subjeet is probably available frcm recorc'ls 9f
propetlant proof, but the data in 8. of A, records (;}cl.. A to K) indicates
the following values for the p.e's of lob to lot variations in MV,
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Extracts of Accuracy of Prudicted Fire, Royal Canadian Army, IG Draft 108,
Janvary 1945 {Cont!d),

TABLE VIT

Lot to lot variation of MV

GLH] : 25-pr, 545~in,
Charge 2 3 Super 2 ! L
PsC. (r-sq) 2,0 2'9 l+07 1.5 Q.z 2-6

Nature to nature variation

. 40, Very large variations of MV have been rcported with new guns,
between certain differ.nt natures of propellant, in spite of the care
taken to insure that all natures give the same MV in new guns, TFor
example, OB Proc 28,250 records differences of over 30 f.s, between FNH
and cordite WM for 7.2-in, howitzers, An even more disturbing difference
is recorded in OB Proc 29,526, namoly a difference of about 20 f,s.
between Canadian and British proved lots of cordite M, These lots have
Ltherefore to be treated as different natures of propellant,

41, The importance of sorting prcpellants by natures (and if possible
also by lots) is stressed during training, and reports from active theaters
show that efforts are made to comply with this requirement, FEven when
ammunition has been sorted, it will often happen that the only nature of
propsllant available in the gun position is of a different nature from that
used during the calibration of the guns, The errors which may be inbtroduced
in these circumsbances may well double the total p,s. recorded in Table I.
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SECTION 15.- CHARGE TRMPERATURE

53. If the local temperature is changing rapldly, the measurement
of charge temperature presents considerable difficulty, and it is uncertain
whether the present method gives a reliablec value, Even when all pre-
cautions are taken to shield ammunition from direct sunlight and to insure
a free passage of eir, it is unlikely thab the assigned charge temperature
can be relied upon to 10°F, A,p.c, of 5°F has been assamed in Table I and
default of better information,

#* * 3 3% * 3 * 3 I * 3 3 3

SICTION 16,~ WEIGHT AND SHAPE QF PROJECTILE

3t W #* * 3% * 3% 3 * E3 3t ¥ I

Mediuwn and heavy guns

57. Shell are weight marked in terms of tunits® which are roughly
1% of the normal shell weight, and detachments are trzined to sort spell
by weight markings, The maximum errors which can occur as ‘the result of
an errcr of 1 unit (L lo,) for the 5,5-in gun 100-1b, shell are as follows:

Charge 2 30 yds,
Charge 3 R4 yds,
Charge 4 26 yds,

58, Although vorintions in weight are unlikely to be a major source
of error, care in sorbing shell by weight marking end in reporting and
allowing for variations of weight are important if acewacy is to be main~
tained. Care in handling shell is also important in order to avoid obliter-
ation of the weight markings. i

W 3* ¥ * #* 3t -4 - * #* * * W #



Extracts of fccuracy of Predicted Fire, Royal Canadian Ar
E,‘_uary 1945 (Contld), my, IG Draft 108,

SECTION 17.~ STEADINESS OF THE PROJECTILE

X 3 * ¥* # 3 # 3 # 3 * *

Sunmary s

65, Ifa gun produces unsteady projectiles, as the result of oval
wenr or muzzle brakes or any other similar cause, the ranging may be short
of that expected from the instrumental MV by amounts coerresponding to a
loss of 20 f.s, in MV, Celibration by fall of shot should correct this
error, but a gun may develop ovality between two calibrations, A figure
of 4 f,s, has been allowed in Table T for the 25-pr. as the p.e, due to
this source, The error for the 5,5~in gun has been taken to be zero,

% 3% 3 3* 3* * 3 ¥ * ¥ * #* *

SECTION 19,- RESIDUAL ERRORS IN R/NGE TABLES

Errors in range and elevation scales

75, Although range tables for a new equipment are prepared with the
greatest care, they are necessarily besed on limited data and are in con-
sequence liable to small errors. The magnitude of such errors may be
inferred from the history of the 5,5-in, gun range tables which were
amended in 1942 by amounts which corresponded to maximum errors as follows:

Charge 2 wvxr  *37  sor s s 124 yds.
Charge 3 s ver “es XY 1is 110 yads.
Charge l{, ave tep a5t X3 YR} 275 de;

These range tables were subsequently amended by War Office
letter 270/Ctges/29/7/RA2 d 22 Jan M which nctified a further change of
approximately 100 yds. at charge 2.

* 3 * #* ¥* * * #* #* i #* #* H*



Refarence: After Action Report, Third US Army, file R 314.7
TGBSY-R, dated 4 September 1943,

I 3 3 3k *®

ANNEX NQ. 12, Section TIL, MAINTENANCE

8. FProvisioral Wear Charactcristics of Guns: The following data
is quated from Hezdquarters Buropean Thealer of Opsrations, Ordnence
Section:

11, The table shown below was compiled by Cclonel Lzslie E.
Sinon based on extensive Proving Ground records and certain recorcs
which he has reviewed ir the field, It should be understood that it is
not the final word from the Chief of Ordnance, but it will serve as an
index for use until more cxact data becomes available:

PROVISIONAT, WHAR CH.RACTERTSTICS OF GUNS

7 Velooity Drop Remarks fdvance Init,
Weapon Imits Given of For- M.V,
clng Cona
L0mm Cun ML 17,5 £,8./1000 rds Direcht Fire 0,47 @ 26870
Weapon 5000 rds
H#34£57mm Gun ML 8¢5 £.5./1000 rds Direct Fire 13" & 2975
Weapon 1000 rds
75mn Gun ML 1897 7.3 f.5./1000 rds 0,22 @ 1950
7000 rds
##76mu Gun M1 745 £.5,/100 rds No infor~ 2600
mation
32831 Gun M3 9,0 T8 ./].OO rds 011 @ 2800
800 rds
%90mn Gun ML 9.2 .8,/100 rds 7,01 @ 2700
2000 rds

105mm How M2AL 2,0 £.8,/1000 rds Misc, char-~ 0,07" @ 1550
ges fired 5000 rds

%120mm ML (4,7" Gun) 20 £,5,/100 rds 270 @ 3125
1000 rds
#155mm Gun MLAL 7,5 £.8,/100 rds Misc, char~ No infor— 2800
ges fired mation
155mm How ML 3,3 £.8./1000 rds Misec, char~ No infor- 1850
ges fired mation
81" How ML No appreciable drop Misc. charges Q,15% @ 1950
in 2000 rounds fired 1600 rds
#B% Gun M1 33 f.s,/100 rds 36 & 2850
450 rds,
#24,0mm How 3,3 f,s5./100 rds Misc, charges No infor— 2300
ML fired mation

APPENDTY 6, -1~



#Guns which should be calibrated periodically,
##Direct fire weapins which should be calibrated if, and only, if used
s .tl\. 1c ’Irtlll(,r‘v.

S S F R A R SR e

SN SRR RN REEREENHEEENENS

Rl aiaiet

AR
12, This table indicatos average rates of wsar, A4 specific

weapon may wear somewhat faster or slower, or mey have starbted out with

a veloeity slightly higher or lower than the tabulated velocity, Never-

theless, the table is a good guide, The simple practice of mercly count~

ing rounds rather than some artificlal “equivelent roundsh is recommnended,

"3, If a gun is calibrated approximately twice during its life,
the table should apply well during the interdim, just as one sets onets
wateh occasicnally, while tolerating a slight degree of inaceuracy during
the interlm,

"y It should be observed, however, that nc amount of calibra~
tien is 2s important as leeping ammuinition lobs straight as carcful,
srderly practices, and as the avoidance of mixing zone weights of shell
withoub approprinte correctiun, The shooting of .ne, end only une, ammi~
nition ot is of utmost importonce in the 105mm How and smaller calibers,
In calibers larger than 104mm, the use of the same powder lot is important,
but projectile lots may be mixed without inducing unwarranted dispersicn,!

3 #* * 5 ¥ *
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COLMUNIC:/TIONS ZONE
US I'ORCES, EUROPE.N THE,TER
OFFICE OF THE CHIEF CRDN.NCE OFFICER
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18 July 1945
REVISION NC 1 )
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BULLETIN NO 59 )
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S
ok

18, CANNCN:

o. A1l connon tubcs will be judged for scrvieechility by
visually inspceting the bore and by teking o gouge messurcment
of the bore diametor, The criteria for condomnation or determination
of remeining 1ife will be as tebulated in chart UServiee Lifc of
Artillery Connon! published hereinundir, (Reference is slso invited
to the manual "Evaluation of Erosien in Crnnon Bores!", 0.C.0., h.S.F.).
Areas where londs have been stripped, or where deformetions of the
rifling occur, should be corrccted by honing or filing to approximate
preper contours ond to smooth roughened edges which may rosult in
progressive tube damage, It is pointed out, that apparently
serious bore defects such as gouges, missing or stripped lends, and
the like, have 1ittlc cffeet on accuracy, ospecially in low velocity
weapons, No tube which contains bulges, or other physicel deformation
affecting strength of the tube will be considered serviceable for over—
sezs shipment, A1l breoech group parts will be repaired to function
properly; however, weapons with cracked breoch rings or breech blocks
will be considered unserviceable unless replacoment of the defective part
(s) cen be made.

v
=
.
5
e
£3
%
3
=
3

3* 3* 3

e
b
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_Vertical vertical Vertical Est. Ioss  MaX. Vertical

LPPENDIX NQ» 7

Weapon Estimated Life Verticel Bore  All Measuré—  porifnda  Bore Die— Bore Dig- of MV (Max Bore Diamater
E.F.C. Tot. Rds. Dizmatsr ?.t ments at (b) L‘fdié'tex"}éjﬁ% meter 50% meter 75% Chg) 5<()% for Qverseas
Gondemnatlion ~EYfe Ré~ Life Re- Lifc He- Life Re— Shipment
~“ma¥nitig., meining mainiog maining {c) & (d4)
(1) (2) (1) (L) (5) _ (&) (7) (8) (9) (£/s) (10)
cms (e} . ’
F7mm, M3, M5, M6 700 2000 1.528 9.55 BT 1,510 L1 49% LA77 127 (HE) 1,494
37mm, M142 —_ 2000 —_— ——— — —  — ———— ~—
40mm, 31 —— 10000 1.625 13,73 BT 1.609 1.593 1.581 40 (HE) 1.593
57mm, ML 1000 2000 2.310 19.02 BT 2,306 2.299 2,283 143 (4PC) 24299
75mm, M3 —_— 7500 2.970 14.50 BT 2,967 2,963 2,958 10 2,963
75mm, U5, M6 _—_— —_ NOT ESTABLISHED -
7hug, M1 —_— SRE 3¢ ¥7 — —
30, M5, M7 - 3000 —_ 3.0%0 25.17 BT 3,078 3.064 3042 84 (&PC) 3.064
90mm, M1,M2,M3  --— 2000 3.672 (e} 24,85 BT 3.655 3.633 3,604 1060 (HE) 34633
he5", M1 3000 4000 4L.610 37.30 BR 4602 he592 L.566° 65 4.592
120mm, M1 _ 1000 44950 41.0C BT 4,510 4875 4.83€ 183 —
155mm)v u1918 LOOO —— 6,270 53.75 BR £.243 6.203 6.156 62 64203
155md, Ml, M2 1800 3000 6.305 (£) £4.90 BR 6.268 6.230 6.182 65 6.230
a1, M1 700 1250 8,360 82,35 BR 8.321 8.272 8.190 112 8.272
HOWITZERS {d)
Tomm, WML, K2, M3 20000 = —-- 3,020 11.32 BT 3.017 3,008 2,992 25 3,014
105mm, M241,” M3, )
WA 8000 —— —— (3ee Note () on reverse side)
155mm, ML 15000  ——— 6,220 36.10 BR 6,207 6,199 6.167 70 6.200
81, M1 3000 S 8.115 33.70 BT 2,110 8.085" 8.064  —eemee — 8.095
2)0mm, M1 2000 ——— 9,636 73.85 BR 5.606 9.578 9.540 42 9.597
NOTES:

(a) Cole 5 (BT - ... from breech of tube
(BR ~ ..." from rear face of breech ring
Col. 9 Ietters In ( ) indicate iype of ammunition giving loss of MY indicated.



(b) 4ll rieasurements in inches, DPoint of neasurenment to be
accurate to 1/64 v, Bore neasurenent to be mede with pullover or
star gauge et points indicated,

(e) Guns: Maxirua allowable weer for overseas deplcyment
indicates 50% remaining life.

(d) Howitzers:; Maximun allowable wear for overseas deploy-
ment indicates 33-1/%% remeining life,

(e) Determined by tactical employment (MV losa (HE) at conderm-
ation 150 f£/s). Bpallistic life of weapon only 1/2 at this point,

(f) (1) should the bore at 12 o'eclock end usually irmediately
forward of the caurencerent of rifling, exhibit seoring or the lends
be worn smooth at the 6 o'clock position, this measurement should
read £,225 inches,

(2) sShould hoth the scoring at 12 o'clock and smcoth lands
at € o'clock exist, the reading should be at 6,210 inghes.

(g) (1) ZIf gun books are available, limit for condemnation - 8000
full service rounds.

(2) If gun bocks are not available, the condition of stripping
of the lands will be utilized to determine serviceability. Meking physical
measuremnent of the length of stripping of each land and adding these
lengths, the following limits will govern:

Linit for condermation - 110 linear inches of stripped
"lands. 411 thunped or raised® or rough lands should be
filed to appropriate proper contcur to ensure the un-

obstructed passage of the projectile.

Appendix No. 7 -3~



SRPILLERY FOR & TYPE AHMY

4 Infentry pivisions 212
4

6

LUBTOTAL 42

3 srmared Divieionsg g
3

3

-

SUBTOTAL 18

3 corps artillery i2
9

9

SUBTOTAL 3u

1 srmy artillery 3
3

1

SUBTOTAL 7

arny sntiesniveraft artillery 9

GRAKD TOTAL 106

4ppendix No. 8

organic battelicns
105mm Rew Bns ettached
155mm How Bno attached
9Gar: TD Bns attached

Batteliona

orgenic battelions

105mm How Bns (Armd) attached
155mn How Bno (SP) attached
90rm TD Bas attached

Battalions

Battalieons, 155mn How
Battalions, 1HAmm Guna
Battali-ns, 81 Hew
Battalicne

Bettalicns, 240mn How
Bettalione, 155am Gun
pattelicn, 8+ qun

pattalions
Rattelions

Battalions



CCHPUTATION OF D.ILY CALIBRATICH IEJUIREEITS OF » TYPE AT

Tyoe ¥o. on Eand Jesired Daily Jaily Anrmumition Bauivalent No. D2ily Colibration

Txpenditure Zxpenditure of Tubes requirenents
rate rds/eun Factor of 3**)

00rm Tk & AT 1124 12 13lgg *13% 9

90m AA 108 6 672 .3 215w

Gun 155mm 1bi 25 3600 2 )

Gun g" 6 10 €0 .1 .3

Fow 240Omn 18 15 270 Ak B2

15.548 47,8

*Tube 1life assessed at 1000 rds due to tyne of Amvmunition.

*#Each tube should be calibrated 2t three voints, in its life. 257’:, 509’;,
axsintiaircraft tubes should be calibrated after 500 rds and each 200 rds thersafter

calibrations.

Appendix Wo. 9.
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THE GENERAL BOARD
UNITED STATES FORCES, FUROPEAY THEATER
Office of the Ordnance Officer
AP0 Yog

6 Qctober 1945
472.81 TGEOR

sUBJECT:  Anti-Aircraft Artillery Tubes.

70 t Chief of Section, AAA Section, General Board, United States Forces,
Barcpean Theater, APO 4O, United States Army,

1. The Ordnance Section, Gensral Board, is making a study to de—
termine & suitable method of cendemming and replacing artillery gun tubes
in comtat. Answers to the following questions would be of assistance in
the projsct and would be used as supporting evidence for the final recom-
mendations,

a, VWhat is the maxinum loss in muzzle velocity which a 90mn gun
can davaelop before it becomes tactically useless?

b, Does the gun baecome erratic before the muzzle velociiy loss
oxceeds the limite of the director?

¢, At what poin% or points in the Mfe of the gun is muzzle
velocity measurenment necessary? ~ Muzzle velocity neasurements would nore
1elly be mads by Ballistic and Technical Service Dstachnent teams using
sky screens and chronogreph,.

de What is the allowable linit of muzzle veloclty variation
between guns of the same battsry?

2. Aberdeen Proving Ground has developed a suitable gauge for
veasuring wear of gun tubes at cormmencement of rifling, the point of
maximum wear. & definite reletionship has been established between
wear at this point and loes of muzzle velocity. For the 90mn gun, the
tubes wear to & point where a loss of 165 f.s. is reached, then it
beconas orratic. At this point 1t is condenned on & basls of threce
things, tute woar moasurement, visual inspectior for loss of lands,
arosion, etc., and loss of rmzzle veloeity. Figures on loss of muzzle
velocity, althqueh valuable, would not necessarily be required for tube
condormation, but can be used as a check againgt wsar neasurement. Would
this mothod of tube condemnation be more suitable than methods followed
i1 the recent campaignt?

/s/ ¥o M, LYNDE,

*/3/ N. M. LYNDE,
0ol., Ord. Dept,
Orénance 0fflcer.

U72.81 TGBAA 1lst Ind,
THE GENERAL BOARD, UNITED STATES FORCES, EUROPIAN THEATER, APC Log,
Us 8. &rny, 11 October 19U5.

! Chief of Section, Ordnance Section, The General Joard, USFET,
APO 408, U. S. Army,

1. Reference besic communicabion, submit herewlth opinion on ques-
tlens &, 0, ¢, end 4, your paragraph 1, above, 1l.6.

dpvendix Wo. 10 -l -



a, The minimum muzzle veloeity which a 90mm gun cen develop
before it becomes tactically uselesa is 2,400 fect seconds providing a
director is being used since this is the minimum velocity capable of
being set into the present equipment. Dractically, the minimum velocity
is at least 100 feet gecond greater then this, as explained below,

b. Bazed on the experience of 552,000 rcunds of 90rm ammunition
from nct more then fifteen battelicns of the intwerp X Commend, it was
my experience that guns would become erratic before its muzzle velocity
axceeded the correctible limit of the director, This pecint usually ap-
peared between 2,525 and 2,575 feet oeccnds,

¢, Based upon the experience indicated in the preceding pai-a-
greph it is believed tuat méassurenent cf muzzle veloeity is necessary
ng followsy After the first 500 rounds; after the first 800 rounds;
thereafter, after every 200 rcunds. This weuld ncrmally invelve scme
scven meagureneuts in the life of a tube since with proper meintenance,
tubes aversge between 1,700 and 1,800 rounds,

d., In the antwerp X defenses, where extreme.accuracy of fire
was an absclute neccucity, the folluwing ordsrs applied; the average
point for targets vith a heipht of 1,000 yerds and a range of 6,000 yards
gave a probable errcr ¢f L0 yards slant range., This figure was used
as the allcwable difference ond 20 feet ceccnds which corresponds to one
probable errcr was arbitrarily used., This figure was found feasible and
gave excellent resulte without unnecessarily burdening the Ordntnce in
switching tubes, Needless trn say, mony tubes were used more then once,

2. Reference paragraph 2, basic communicaticen, loss in muzzle
velocity wae never the criterion in the chenge of tubes but by experience
it was found thet after a loss of approximately 1B0 feet ssconds, guns
become erratic and/cr cbvious wear, pite erd other defects were noticéd,
The methed ocutlined is considered suitable,

/3/ CL&RE H, ARMSTRONG,

/4/ CL.RE H, SRMSTRONG,

Brigsdier Generel, U. S. A.
Antisircraft Officer.


mailto:c@miunicatic.n

AFC A21819

Appendix 11

Figure 25, Fullover gage head before { right view ) & after ( left view ) readinmg.
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Figure 2j. Pullover gege inserted in sectionalized tube.
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Appendix 13
Valocity-Wear Chart

Figurc 50.

Ord 0, SPOr'R-Cannon
9 April 1945

sccurste but value as A-T

-3 3,090

Condemning limit based on
5% drop in M.V, Tube still



Appendix 14

Percent-Wear Chart
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APPENDIX NUMBER 15

BALLISTIC AND TECHNICAL SERVICE DEYACHMENTS

1. Tt is believed, from results of interview with Commanding
officers of the 282nd and 283rd Ballistic and Technical Service
Detachments, that study of the T/0 & E for these units should be
made. Since Detachments were not the subject of this study only
general needs are covered.

2. a, DBoth comanding officers feel that there should be
two officers per team, but thet due to their technical knowledge,
responsibility, and the necessity of convincing artillery commend-
ers of considerable rank, that the findings cnd decisions of the
detachments are sound, higher grade is needed, Both Lt. Towner
and Lt. Browne recommend a Major and Captain, the former to be the
detachment commander, the latter the calibration squad commender,
Both officers said that lack of rank in dealing with artillery
commanders was a constant handicap, not because of lack of coopera-
tion, but because artillery commanders did not consider a junior
officer's opinions very seriously.

b, Both Lt. Towner and Lt, Browne feel that the calibra-
tion squad chief should be a Master Sergeant.

¢, Both officers feel that additional transportation is
necessary and although they ere not in accord as to their exact
requirements they do agree that two additional 1/4 ton trucks,
L, one additional 1-1/2 ton truck, éxb, one M5 generator, and
additional trailers are desirable,

d, Additionnl equipment desired is as follows:

Pull-over gages

Imprsved Chronographs

Improved Amplifiers

Improved Skyscreens

Pressure gages, crusher type

Photographic Equipment (For obtaining picturez_a
of unusual gun bores for regorts to the 0ffice
Chief of Ordnance)

3, These requirements are general in nature and are not to
be construed as basis for recommended changes independent of ‘2 de=
tailed study of the report made by all detachments to the Research
and Develppment Service, Aberdeen Proving Ground, during operation:

Aypendix 15,



Interview with Lt. R+ F. Towner, Commanding 0fficer, 283rd
Ballistic and Technical Service 6etachment.

1. What should be the primary mission of calibration teams?

A. (2) To provide operational data for FA, Team should be at-
tached to Corps Fire Dircecticn Genter,
{b) To condemn artillery gun tubes.

2. What other uses are recommended for calibration teams?
A. Secondary mission of calibrating own and enemy ammunition.

3¢ Does the Artillery make use of calibration results to:
a. Re-~group guns?
b. Apply range corrsction factors?
¢, Muke demands on Ordnence for tube replacements before the
are completely worn out?

A, a. Yes, in general they do.
b. Yes, they do koth.
c. Yes, at the beginning they did, teams data confused Ar-
tiliery further,

s Do you feel that calibration teams tend to increase or de-—
crease the artillery's confidence in their weapons?

A, Don't belicve any difference. Artillery has seen what weapon
will do on the ground and no amount of data offsets this.

5. What method or combination of methoda do you feel is most
satisfactory and practicel for determining tube recplacement in
combatz

a, Visual inspection?

b, Visual inspection plus Wpullover gage readings?

¢, Visual inspection plus MV loss?

d, Number of rounds fired?

e, Loss of range?

fy Observed fire?

£, Gombination of all of them, giving greatest weight to visual
inspection and pullover gage readings. Team could make report to
Ordnance companies with copy to Army.

6. How should calibration teams be zssigned? One per Army, Corps?

A. One per Corps with calibration officer in Army to coordinate
teams.

7. How do you think calibration teams should be organized,
equipped and employed?

A T/0 CALIBRATION TEAM
1 - Major 1 - M/Sgt
1 - Captain 1 - T/5gt

2=-7/3

2 -7/

2 - 1/5

Major — Team Commander, coordinates condemnation and supply of
gun tube at Corps level.

Inclosure 1 to
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MUST HAVE: Responsibility of condemnaticon of gun tube, specisl
job knowledge, technical skill.

Captain - Calibration squad commander, performs calibration pro-
cedure and coordinates with Corps FDC in so doing.

M/Sgt - Calibration squad leader, technical knowledge of calibra-
tion procedure and condemnation of tube.

T/Sgt ~ Expert maintenance man {equipment), with supply and ad-
ministratdion of unit.

2 —T/3 - hssistent equipment maintenance men, condemnation
equipment cperators,

2 —T/4 ~ Calibraticn equipment cperators, computation of data.

2 - T/5 ~ Jeep drivers (1. for officer), also fill in when help is
needed with calibration squad.

EQUIPMENT

3 ~ Chronographs {biggest maintenance headache)

L ~ Skyscreens

4 — Amplifiers

1 - Complete Set Pullover gages.

1 - Shop truck {specially constructed inside)

1 — l-ton trailer (equipment and supplies)

2 ~ 1/4 ton trucks (1 per officer)

2 —1/4 ton trailers

1 — Special truck (about 1% ton) specially built body to permit
efficient calibration use (standing headspace) (single phase
110V generator in truck if possible or in 1 ton trailer?

8. Can dispersion in muzzle velccities of a group of rounds be
readily interpreted into multiples of firing teble probable er-
rors for condemnation purposes?

A. No,

9. Did your team ever have any cceasion to calibrate enemy
material?

A, Yes, in February 1945 at Clevreux, Luxembourg, D Battery,
176th Field Artillery Battalion (4.5") firing German 88mm guns.

10, What caliber weapons do you think should be calibrated?
A, 8" pgun and Howitzer

155mn gun and Howitzer

4, 5% gun and Howitzer

9Cmn gun

24,0mm Howitzser
11. What volume of work can present team perform?

A. 2 Battalions per day under ideal conditions. 1} Battalions
per day is normal,

12, Are practical firing tests valuable?

A. Generally no, In some special case, however, they are
valuable.

Inclosure 1 tg
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13, How often should tubes be calibrated?
A,  Every 25% of tube 1life and regrouped if necessary.

Hecommend maintenance technicians organic in team rather than
replacement teams.

Lt. Towner recommends:

1. A thorough and comprehensive rescarch on field calibra-
tion equipment., Original equipment was unsatisfactory, made it
work by reworking and modifying, but it is still unsatisfactory.

2. Conduct research for equipping teams with factusl data
for calibration and condemnation of gun tubes, to be published in
TW or TE with suitable changes when necessary.

Take team here in ETO and run firing tests for assembling
data for Aberdeen, using guns and ammunition here.

Inclosure 1 to
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Interview with Lt. T. V, Browre, Commending Officer, 282nd Qalibration
Tean, under Ninth ond Seventh U. 8. drmies,

1. 4&re you femiliar with Ord TB 59, RTOUSA?

&e  Yes, Hillerslaben tests proved to verify aberdeen‘s figures.
155mm gun, 155w Hew, L.5% figures were off slightly. In generel, I
believe that all guns will fire more rcunds than Aberdeen ssys. 4rd TB
52 was used at Hillerslaben &nd servicenbility determined by use of star
gzuge (3 print), vicual ingpectiin, and calibraticn. 4ll three were used
to determine serviceability and uct any one method.

2. whot priwarily saculd be the mission of calibration teams?

As Re~grouping of artillery and ccndemning of gun tubes, Recane
mend giving informaticn to suppertiug or srmy Ordnaénce on statua of tubes
life,

Artillery ternded to wse calitration teams as a club to cbtain
new tubes. In nust cases this backfired on them as tean findings proved
oot tubes still serviesable,

3, What other usges do you recoutiend for calibration teemsn?q

As  Determinetion of our own srisunition qualities when there is
& qusstin,

Leterriination of qualities of eneny anvaunition,
Detemine velocities of enerny guns to enable uec to ugse them
Condernation cf tubeo,
Regulor calibration fer regrouping.
L4, Docco artillery ke usce of eclibration resultos
4y Yes, Depended on operaticna cffiecer - saie used it end some
did not, Reccrwend & study be nede te deteriine relation between firing

table fisures and actual MV.

Most of the tiue temn results tended to deny artillery tube
replocement,

5. Dces use of calibratiin teem tend to ilncreace or decrecge artil-
lerys ccnfidence in their weapon?

4. Tendu te increase cenfidence,
6, vhat facters should be cansidered in econdemning gun tubes?

4  &11 facters should be considered before condenning tubes,
Ecch tube should be censidered individually by experienced perscnnel,

7. H.w mény Ballistic and Technicel servies Detechments do you con-
oider neecesoary and what shouwld be their assignuentt

4. FRecarend one {1) teem per Corpo with cperational centrel
exsrcised by Army, to work in conjuncticn with ordnance Company that pup-
perts Corpe artillery. Extra load of Army and &4 artillery could be
handled by theze teams. oOne (1) per army- is insufficient.

.l -
Inclosure 2 to 4ppendix No. 15.



8, What changes do you recommend in Ballistic and Techni
[
petactmentay &l Servie

A. Present orgenization satisfectory but if tuhe condemnation
is added to primery mission, reconmend an additional 4 men per team

Recormend in addition to precent equipment the following be
cddedy

Pullover gouges

Prescure gauges for obtecining chamber pressures,

Photographie equimment for obtaining pictures of gun
borea, etc., for study aid reports to hberdean,

- 1} ton 6x6 truck

- 1 ton troilers

- M-5 gencrator

- 1/ ton Lx4 truck

« 1/ ton trailer

- 1/4 ton truck with radio for contacting arcy Ha.

[ R ol S ]

9, " What reccrmendotions dc you haves

A. Reconmend ammunition be issued by lot oumbers with the exe
cepticn of 155m How, Lot nunbers which vary widely in nurber cften
vary considerebly in perfornmance, Lot nutibers which do net vary widely
in number terd not tc vary as much in performance.

British have table of My loss based on gauge reedings, I
feel that pullover gauge cculd be used to obtcin estimste of My lcss,
Reccriend oolibration ut eamch 1/l of tubes life,

Artillery School teaches how ocalibration tean data is used,
Many unite did not know how to use data once it was given o them,

A thorough ond ccmprehensive research on field calibration
aquiprient, Original equipment was unsatisfactcry although it was mede te
work by mcdifying and reswcerking it, etill is not satisfactory,

Equipnent teams with factual date for calibraticn ecnd con-
deznation of gun tubes, giving definite figures and condeming limits
where possible should be published in TM or TB with suitable chenges when
nesssSary .

10, How do you think calibraticn teams should be organized, equip=
ped and emplcyed?p

Ay Personnel per Section;

Electronic Chronograph operater (Seet Leader) 1 - M/Sgt

Conputer 1. 1/sgt
Clerk (Phene truck - Gun position) 1a1/3
{calibration)
Gun liasisen man (Phone Truck = GP) 1.1/
Gun Liaiscn:. assistant 1-1/5
Gauge operators and pressure c¢ylinders 2-1/5

Pressure chant conversion tv lbs per 8¢ ineh 1-1/5
(Two sections per Detaclhment) Total, 2 x 8 = 16 men.

Commanding Offiter = Major, Rank necessary where condemnation rospons
ibility is involved, 4lso technically better trained, must talk o
artillery and ccnvince then by knewledgs and ronk. Fr superior kno::
ledge then other grdnance officer in thester, Tean officers never &
taupted to argue or convince srtillery because of lack of rank. 3:5-
Bonsibility of tube condermation when supply ia snort is very greats

- 2.



{ ccntact
. { operations
Officers ( Tube Condernation
{ Interpretation of results

petachment Executive - Captain,

11, Did your teem ever have any cccagion to calibrate enemy mat-
erielf

A. Yes, in octeoter 194k, SE of puess, 155%m How enemy pro-
pelling charges were calibrated using Auericap projectiles and M1918 How,
charts of MV were made up ac that Corps Artillery could use enemy propel-
ling chargses in Americon Artillery,

12, VWhat caliver weapons dc you think should he calibrateds

A AT Quns 3%, 7f and up,
901 44 Gune and up.
l.5r, 15°mm gunse and larger.
155mm, 84 and 240mm Howitzers,

13. Waat volume of work can the present calibration team performt

4. Depends on caliber and circumstences, norpally a team ean
celibrate & battalion of-heavy artillery every two days, I have done es
rnany as 28 « l55mm howitzers in cne day but this was done on a pre-selected
range where instruments were set up snd guns rolled into a firing position,
calibreted, and then Ieplaced by another piece,

l). Are practical firing tests valusble,

A. To satisfy sone artillery battalicns, yes, A calibration
tesm checks interior ballistics, practical firing tests show up exterior
ballistics, However, for the most pert, a test of this kind is diffioult
in combat, particulnrly on long range weapons, JAdr cbservation is absow
lutely unsatisfactory and weather, enemy ccunter battery fire, ete,,
neke greund observation tec often unrelisble, I perscnslly am sold
enough on calibration to the point that I think it alone is sufficient,
but calibration has not been gold sufficiently t¢ the artillery to make
then believe in it,



HEADGUARTERS
ORDNANCE STRVICE
____ UNITED STATES ARMY

ordnance Bulletin)
Number ) 26 Qctober 1945

CONDEMNATION OF ARTILLTRY GUN TUBES

1, a. Tubes of 37mm Guns M3, M5 and M6; LOmm Guns MY; 57mm Gun ML,
75mm Guns M3, M5 &nd Mb; 75mm Howitzers ML, M2 end M3; end 105mm Eowitzers
M24l, M3 and M} will be based on expected tube life Tigures as given in
columns (2) end (3) of the table on pege 3, where gun books are available,
Where gun bookse are not available, condemnation will be on the basis of
visual inspection by & quelified artillery inspector,

b. Artillery tubes of 90mm Guns MLj; 4.5 inch Guns M1; 155mm Howe
itzers M1; 155mm Guns Ml and M2; 8 inch Howitzers ML and M2; 8 inch Guns Mi;
and 2,,0mm Howitzers Ml will be condemned on the basis of messurements taken
at the commsncement of rifling, considerstion of relative muzzle velocities
in applicable cases; all combined with & visuel inspection made by artiller;
inspectors of supporting Ordneance maintenancc compenies.

2, 4rtillery inspectors will take bore measurements monthly of pieces
listed in par, 1b above and will inelude these in the monthly report of
artillery inspections submitted te this Headquerters., It i3 desired to ob-
tain measurements at approximately 25%, 50Z and 75% of expected tube lifs,

3. pallistie and technicel service detachmenis will obtain relative
muzzle velocities of 90ma Tank end inti-tank Guns; 15Humm Guas; 8 inch Guns
and 2)40mn Howitzers et approximetely 25%, 50% and 75% of expected tube
life, 44 artillery will be calibrated at 500, 800, 1000, 1200, 1400, 1600
rounds and every 200 rounds thereafter until condeorned. Forward detach-
ments will coordinate their sfforts with ertillery inspecters and Corpa
artillery 8-l to obtain information as to when io calibrate, Rear detache
nents will work es directed by the ermy artiilery r.aintenence officer,
Detachments will teke bore imeasurerents and entor these on their report of
calibration.

. No tube other than those outlined in Per. 1 & above will be con~
demned exclusively on the basis of number of rounds fired, Artillery units
will be inforried that estirated tube life of ealibers outlined in Par, 1 b
ebove i8 expressed in nuiber of rounds for supply planning purposes cnly,
is -an aversge figure for a largs nuwiber of tubes and will not govern or
influence replatenent,

5. Tubes other then those cutlincd in par, 1 a above will not be
condenend by visual inspection alone unless unquestionably damaged by
eneny action, structural failure, serious defeocts or other ceuses,

6. Tubes outlined in par, 1L b above will be conde..end on basis of
visual inspection and gawe readings considered together. ©See page 3 of
this bulletin for condemning linit gage readings, 4 report will be forw
warded to the army artillery naintencnce officer for emch tube replaced
showing,

a. Caliber of fubs ond model of weapon,
b. organization (battalion)
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c.  pbbLery

a.  verlol nwaer of tube

=, heason Ier replaceuent

f. rullover reaudlng (vertical)
g. ramoer o1 rounas (LFO on Lube)
. wele ol Laet caliluration

1. wV of raslt celicretion

VU

. neports of srratlc periormance retelveu Irom the using
promptly verifieca uy LOI'E StuSUrcuents taxen by a
MRER webor wno wils uchewwlos whetner bno
Llity, o whotlur the erratic
LULE L vibwuae DU 0Lasr cOTroClinle Calscs, Al ¢iSLy

ing Tewt will e regessec,

R WTIISLCIEN
UL voupt e Peeotleal b
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SERVICE LIFE OF ARTTLIFRY CANNON

Estimated Life Vertical All Vertical Vertical Vertical Zst. Loss
E.F.C. Tot Rds Bore Dis. Measure- Bore Dis. Bore Dis. Bore Dis. of uV (Hax
Y,eapon at Con~ ments at  25% Life 50% Life 75% Life Cng) 50%
dempation (b) Reaaining Remaining Remaining Life Rezain—
, ing (F/s)
(1) (2) (3) (&) (5) (6) (7; (8) (9)
GUNS
3Tme, M3, M5, M6 700 2000 (See Note (e) on Page L)
37am, H1A2 — 2000 — _— — — _— —
LOmm, 1 _— 10000 (52e Note (e} on Page k)
57mm, M1 1000 2000 (See Note (e) on Page 4)
75mm, 3 —_— 7500 (See Note (e} on Page 4)
7hmm, M5, M6 — —_—— (See Note (e) on Page 4)
76mm, M1 ~—— ——— See 3" 7
3, 15, N7 3000 - 3.0%0 25.17 BT  3.078 3.06k 3.042 Sk (aPC)
YOmm, M1, M2, M3 —— 2000 3.672 (c) 24.85 BT 3.655 3.633 3.604 100 (Hi)
L.bw, M1 3000 4000 4.610 37.90 BR 4,602 L.592 4,566 65
120mm, 1l —_— 1000 4540 41.00 BT 4.910 L.875 4,830 183
155mm, 1518 4000 ——— 6.270 53.75 BR 6.243 6.203 6.156 &2
155mm, #1, w2 1800 3000 6.305 (d) 54.90 BR 6.268 6.230 6.152 65
gn, Mi 700 1250 8,360 82,35 DR B.221 8.272 .10 112
HOUITZERS
T5am, Ml, M2, ¥3 20000 ——— 3,020 11.32 3T 3,017 3.008 2.992 25
105na M2AL,M3,4  80G0 — ——- (See Note (f) on Pase 4)
155mm, M1 15000 — 6.220 36.10 BR  6.207 6.190 6.167 70
8t M1 3000 ——— 8.115 38.70 BT 8,110 8.085 8.064 —————
240mm, M1 2000 —_— 9.636 73.85 BR 9.606 9.578 9.5L0 L2
NOTES:

&) col. 5 (3T - --

.4 frou breech end of tube
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(<)

&

(o]

(<)

(a)

(£)

(NOTES ON SERVICE LIFZ OF ARTILLERY CANNON CONT'C)

Br — ..." froua rear foce of breech ring
Col. ¥ Letters in () indicate type of ammunition giving less of .V incicated.

All measurements in inches. Points of measurement to be accurate to - 1/64". Sore measuresent Lo be .aede with pullover

or star gege at points indicated.

Tetermined by tactical employment (.V loss (HE) &t condemmation 150 £/s). Bellistic Life of weapon only 1/2 consuzed at this
point,

Should the bore al 12 o'clock and immedi ately forward of the commencement of rifling, show scoring, or tne lands bs worn

L
T smooth at the 6 ofcleck position, this measurement should reac 6,225 inches.
2. Swould poth the scoring at 12 ofclock, and smooth lands at 6 ofclock exist, the reacing should be 6.210 inches.

Scryvicecebility of 37mm Guns, M3, MI, MG; 40mm Gun, 3il; 57ma Gun, K1; 75mm Guns, M3, #S5, H6; Thue Hovitzors, HMi, kR, i35,
and 105mm Howitzors, M2ul, B3, My, 7111 be based on estimated life as given in columas (2; and (5) waerc sun DooKs sre
zvaileble otherwise on visunal inspection by qualified artiliery inspectors.

Scrviceabilily of 105mm MZAL Howltzers:

1. If pun tooks are availablo:

Liwit for condednstion — BOLC rull service rounds, or stripping of the lends as outlined bel ow.

I gun books ars nct available, the condition of stripping of the lands will bc utilized to determine serviceahility.
‘Make physiczl neesurecent oi thc lengin of stripping of each lend and acdd these lengths.  Ii result is jreater than
110 inches, the tube will be condemnsd.

o

ALl Mawmaned or radsca’ or rough lards should be filed to appro: imate proper comtour to snsure the unobstructed
passage of the projectile.
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