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2?75 Automatic Rocket Le^neher T-110-*2B 

PUT A 

1. . RESULTS! 
4i 

The 2J75 Autoaatlp Äpeket Laune har T*»110-K2B Mo« 2, equipped 
with Tube No. 3. h¿****h fired m total of 104 rounds aA JheHtee«! 

r JrUUnaHu date, of which 69 were TC17 Jelugs) and 35 were 
TI32 ^raotloe Rockets. Cyollo rates hawe beear>ecorded fro« 632 
rounds per alnMte to 935 rounds per almi#*« Wie average «iKzle 
velocity of the T132 Pr act loe Rookets was 1200 fps, with anaverage 
peak of 2850 fps at 1050/wt, and a burnt out velocity of 2500 fps 
still remaining at 2000fleet-. The majority of patterns taken at 
lOOQ^J from the muzzle using T217 (slug) ammunition showed all 
shots within 3 «Ils of the center of Ispaot area, patïornB 
taken of T132 practice rookets at 1000^ 2000 and 30°0 showed up 
to 11 mils dispersion. 

ft 
2. CONG ILSIONS: 

On the basis of the limited number of rounds fired In the one 
2Î75 T-110-E2B Rocket Launcher received by the Naval Proving Ground, 
it is concluded that: 

a. The basic operating principles of this gun ai-e sound* 

b* It will perform at Its designed rate of 800—900 rounds 
per minute« 

c. The peak velocity of the TI32 rocket exceoda 2800 fps 
at burn out. 

d. Its accuracy it not equal to present service aircraft 
guns when flrii* TI32 Practice Rockets as received. It is, 
however, when firing T217 slug rounds at 1000". 

3. «COMMENDATIONS! 

In view of the fact that the 2!75 Rocket launcher, which weighs 
only 205 lbs., fires at roughly the same rat# and velocity as an 
♦” 1»» -t, ». * 1 ->/n— x*j^2TzT^. »*«m*«*« <»• m tauv’fttlnw chance of 
î^pou»! (TOCO grains) compared tó a 20am pro jeotlla with .01? pounds 
(119 grains) It is reoeemanded that! 

C1 
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2J75 AatoMtlo Rocket Launcher M10-«»_ 

. An additional .1* iaunohero be obtained end dellrered to the 
Ravel*Frorin* Ground for further development and teet-ng. 

At leaat 1500 round, each of T132 (Practice Rocket) and 
T217 îelu*) apmunltlon be provided for these teete. 

c. A high priority be assigned to this work, 

d. Certain nlnor modlficatiom. be -ade to the Uuncher and 
armamltlon, as contained elsewhere le thla report. 



CONFIDENTIAL 
REPORT NO. 973 

2??5 Autoaatlo Rocket Lmuashw T-110-E2B 

TANU Çy COrfT'EIfrS 

SYNOPSIS . 

TABLE OP CONTENTS. 

AUTHORITY. 

REFERENCES . 

BACKGROUND. 

OBJECT OF TEST . 

PERIOD OF TEST . 

REPRESENTATIVES PRESENT . . . 

DESCRIPTION OF ITEM UNDER TEST 

DESCRIPTION OP TEST EQUIPMENT 

PROCEDURE. 

RESULTS AND DISCUSSION . . . 

CONCLUSIONS . 

RECOMMENDATIONS. 

DISPOSITION OF MATERIAL . . . 

1 

3 
4 

4 

4 

4 

5 
5 
5 
7 
8 

12 
16 
16 

17 

APPENDIX A - NPO PHOTOGRAPHS CP 2ï75 AUTOMATIC ROCKET 
LAUNCHER T-11C ‘E2B AND AMMUNITION . . . • FIGURES 

1-7 (Irvcl) 

APPENDIX B - TABULATED FIRING DATA 
TABLE I 
1-5 (Incl) 

APPENDIX C - STAR 3AGF READINGS.• • 

APPENDIX D - DRIVING SPRING CALIBRATION GRAPHS . . 

APPENDIX E - NPO PHOTOGRAPHS OF MALFUNCTIONS . . . 

APPENDIX F - TIME/VELOCITY AND TIMB/DISTANCE DATA 

APPEND’DC Q - NPO PHOTOGRAPHS AND PATTERNS 

TABLE II 

FIGURES 
8-9 (Incl) 
FIGURES 
10-14 (Ix»l) 

TABLES 
III-VIII 
(Incl) 
FIGURES 
15-16 (Incl) 

FIGURES 
17-35 (Incl) 

APPENDIX H - DISTRIBUTION. 1-2 (Incl) 

SSOURITY nPOBUriON 3 



COWPIDZNTIAL 
nSPOPŒ IfO. 

2*75 Automatic Rocket launcher T~110-*2B 

973 

pirn & 

introduction 

i# authority: 

Task Asslgnnent <n*0-Re8b-119-l-52, e?titJeî.’^P?5îxRO°ket 
r a?8K nnin Test and Evaluation of", dated 28 JUly 1931* Launcher TUQ, Test ana avo a ^ conduct functional and 
r2«?^nïaîfîrli«te8ts^fthe Subject weapon in aooordanoe 
?She repilo ab le ) ^ It h NAVEX03 P-54?, "Alroraft Ouns Test and 
Evaluation Hanual“. 

2. references: 
uâVTTYns P-S47 "Aircraft Ouns Te«t and Evaluation Kanual • 

I* ArmourSReeearoh Poundat ion of Illinois ^itute of 
* Techno logy Confidential Ins true t ions for Testing 2.75 

Automatic Rocket launchers T-llO-KA and ®-ll ^ ^ 
Ballistic Research Laboratories Itr APO (a) 471*9V1V 

* S?112 July 1951 to USNOTS, myokern, California, giving 
ttallîtorî Dota for the 2!75 ^“etJT«!. , .. prtHln_ 

d confidential Motes on Developnent TIP« "»terlal 
4‘ , J“ ZÎ75 Automatic T-110-B2B. prepare RoókítLcunoherT«! 10-E2B.P reparad 

b7 Rook Island Arsena^ Ordnance Corps, Department or 
the Army* 

Island Arsenal, vn 
of September 1951« 

I. backorcund: 
. The 2*75 Automatio Rocket Launcher T-110-B2B was designed 

tni Armóur Research Foundation of the Illinois Institute of 
^^l^nd -nuf-tured £ th* «ook ^ ^8f?ate 

JSn^dÍ8p2?Âe SltH mustie^ velocity of 1100 ?s and a 
Jetíc ^l^lty of 2900 fpa after a bui-nlng time of .7 seconds. 

4* OBJECT OP TEST: 

« ^ a. 4W *■*>« aultability of the T-110-E2B Rocket Launcher 
a. fSw^em?5g aÄbÄ the following lnfor»tlon » 
requiredi 

a, Cyolic Rate 
V 0<swlr«t. Velocity 
o\ Dispersion 
d„ Recoil Force 
e. Parts Life 
f. Reliability 

CGKPIDB*riAL k 
SECURITY IWORMTIW 
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2Î75 Automatic Rocket Launcher T-110-B2B 

These six Iteas should be obtained at -70 °P 
launcher In all attitudes; and under various »0 loading». ™ 
Rooicet Velocity should also be obtained at all points fr° 
through peak and b«ok to 800 fps after bum out. 

5. PERIOD OP TEST! 

a. Date of Project better 
b» Date Necessary Material 

Received 
0« Date Ibst Coamenoed 
d. Date Test Completed 

28 Jüly 1951 

16 August 1951 
30 August 1951 
Continuing 

6. REPRESENTATIVES PRESENT: 

Mr, R, B. Stem, Armour Research Poundatlon °f 
9 institute of Technology - 2? Septeaber 1951 

Mr, W, D, Bobeo, Armour Research Poundatlon_9fwIliiJ?i81Q<1 
institute of Technology - 20 November 

PART C 

DETAILS OP TEST 

7, DESCRIPTION OP ITEM UNDER TEST: 

The 2*75 Automatic Rocket Launcher, (Plgures 1, 2 ar* 3) la 1 
gas operated, sprocket fed mechanism designed to be g* 
mounted and have no motion to the rear when Tired. It Tire« Ui 
T131 HE Rocket, the T132 Practice Rocket, and the T21? proof 
slug) round, Qeneral data follows: 

Total Weight of Launcher 

Overall Length 

Overall Width 

Overall Height 

Length of Tube 

Dltvseter at Lands 

uiamexer av viruoyeo 

No, of Grooves 

Prograoslve 

COUP IDENTIAL 
3ECURT.T INPORliATION 

0 to 

205 pounds 

94 iiv.'hes 

11 1/4 iiohes 

10 5/8 U«hes 

72 inches 

2.750 inches 
2^090 

24 

1 In 12 calibers 

5 
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Muzzle Velocity (Designed) 

Cyclic Rate (Designed) 

Trunnion Reaction (Calculated) 

Height Complete Round Including Case 

Lei^th Complete Round Including Case 

Height Rocket Projectile 

Length Rocket Projectile 

Height Bursting Charge 

Height Launcher Propellant 

1200 fps 

800 rpa 

30,000 pounds 

10.60 pounds 

17.875 inches 

3.80 pounds 

13.825 inches 

1.02 pounds 

.40 pounds 

The T131 H3 Rocket consists of a ^¡^hJSe^rshot ‘ i ne » tube, a propellant ur launcher charge, a sno* prlawr, an igniter tube, a propox a burrting charge, 
«tart darloe, a ^ n32 Practice Rocket la 

ä. *sr«i s» ““ slug Of approximately the rams weight (figures b ^ 7t. 

. .V,_ 9*<7< Rnnket launcher T»»110—E2B Is as follows# 
Operadl0*1 »iuntric trljocer is depressed which ©am- 

Hlth a round In P1**®» ÍÍS ÍTÍI. th?elátalo prlaor, This,* 
pUta. the firing circuit and ^"^^^¿“iiuncher charge, 

sä » «,rÂís>. 
ä ââ.ïâSSæïï ssä 2s sä:“ which holde the projectile ln piece dwln« nana ng band 
la the rocket adwanoe. ln the ^rldg^oa«e, lt. ^ f^e, lt 

o»C*SM Cf SS tuS..ieSl2g the «light 

^Lr.^T.sSfmcuS trSÄlSg0nS Ä «ter. the 

tube, where the rotatlng beud l« “*r5Sêt»*ï^ôr balllstlt« »• 
projectile oo—ençee testâte. ot the orweUœt end 
Ignites, inru^.. ^ ^ proj«K5t lie tnrougn 

ShSS sS SShSr?^.^d Sf Sf r^ face of tha barrel W« 

COKPIDSMTIAL 
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2175 Automatic Rocket Launcher T-110-K2B 

four 7/32* dlaa^ter holes, set 90° apart, which are connected to 
a gas pxston. As the projectile passes these holes, pressure Is 
exerted through them on the gas piston which forces the actuating 
slide to the rear, compressing the driving springs. No motion of 
the feed sprocket occurs during this rearward motion, as the cam 
following rollers are In the straight position of the cam path. 
A "Fabreeka” buffer stops the slide at the end of Its recoil 
travel, and permits a spring loaded mechanical sear to fall in 
place and hold it in Its most rearward position. If however, 
another round Is In the pickup position, the sear Is automatically 
released, and the driving springs return the slide to its forward 
position. On the return stroke of tho slide, the cam following 
roller moves along the diagonal camming slot, rotating the sprocket 
90° to eject the fired oaoe and bring a new round Into firing 
position. During the rear travel of the actuating slide, a position¬ 
ing collar which aligns the tube and cartridge case Is moved forward 
by linkage to permit the ejection of the fired case and the position¬ 
ing of the new round. As the slide continues forward, the collar tfs- 
forced back over the new round, aligning It and pressing It tightly 
against the firing pin. to assure contact with the eleotrloal primer 
In the base of the cartridge case. The eleotrloal circuit to the 
primer, which has been broken by the movement of the slide, is 
completed during the final lA" of travel, and the oyole repeats 
itself until ammunition Is exhausted or the trigger is released. 
Forward motion of the actuating slide is cushioned by a hydraulic 
buffer, and rotation of the feed sprocket by the compression of a 
set of Belleville washers. 

A. ÜRSrpiPTION OF TEST EQUIPMENT: 

a. For Firing 

(1) A test mount of approximately 1,000.000 #/inoh 
rigidity, securely bolted to a concrete base. 

(2) An 8 mf condenser discharge 190 volt D.C. firing 
olroutt. 

(3) Two air bottles charged to 1200 psl, with suitable 
reducing valves and gages. 

b. For Obtaining Cyclic Rates 

(1) Blast nroof dvnamlo sneakers 

(2) "Match Master" Timer 

(3) Brush Oeolllograph 

CONFIDENTIAL 
SECURITY INFORMATION 7 
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o. For Obtaining Velocities 

{1) NUzcle wire holders 

( 2 ) Lunl line Screens 

(3) *Potter" counter chronographs 

(4) Magnetic Headphones 

(5) Miller Oscillograph 

(6) Sperry Radio Doppler Chronograph 

(7) Cathode Ray Oscillograph 

(8) Spiraling Drum Camera 

(9) Photoelectric Sky Screens 

d* For Projectile Photographs 

(1) 35*o Fastax Cameras, with 50mm F/2 lenses, 
operating at 3200 pictures per second. 

(2) Ballistic Synchro Camera. 

9. PROCEDURE: 

(For Tabulated Firing Data, e*o Appendix (B), Table I), T o 
2??5 Automatic Rocket Launcher T-110-B2B, Mo. 2, fitted with Tube 
No. 3 » was received disassembled by the Naval Proving Ground on 
17 July 1951* According to the Artillery Oun Book accompanying the 
launcher, it had been fired a total of 7 development rounds at Rook 
Island Arsenal on 29 June 1951, and had then been stargaged and 
found to be satisfactory. The stargage readings are given in 
Appendix (C), Table II. 

^he gun was thoroughly cleaned and assembled, and was mounted 
on a gun mount having a rigidity of approximately 1.000,000 #/lnoh, 
and laid at an elevation of 2° (Figures 2 and 3)« Air bottles were 
oonneoted to the pneumatic charger and the feeder, and an attempt 
made to cycle the gun using onpty oases. According to verbal Instruc¬ 
tions fifiven bv Rafib. Bureau of Ordnance, the Belleville Hashers at 
the rear of the feed sprocket ware preoomprcosed to 2-9/16". However, 
it was found that the driving springs would not return the slide to 
battery when the washers were compressed this much. It was determined 

CONFIDENTIAL 
SECURITY INFORMATION 8 
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that 2-H/16* was the tightest that the BellaTllles oould be c< 
pressed to permit the gun to be cycled by air, uulng the ÎJlateî 
wire driving »rings as received with the gun« A calibration or 
these springs is given as Figures 8 an¿ 9« 100 psi PJ*®S8UJ® 
used on the feeder and 250 psl on the charger during these cycling 
operations« Several of the enpty cases were daanged Airing these 
operations by the can following roller on the center sproc^ot. it 
was found that the air pressure on the feeder wat» rot sufficient 
to keep the third round in position against the force of the two 
spring loaded detents, and this round was hitting the oam following 
roller as it rotated« Increasing the feeder pressure to 250 psi 
corrected this difficulty« 

Asasunltion oonponents had been received, and. an attempt was made 
to assemble ten T21? proof rounds, using the following components: 

Igniter" Assembly 
Launcher 
Proof Slug 
Oas Seal Ring 

rW«0«HTicr 

Drawing 
Drawing 
Drawing 
Drawing 

r*n-i.„?no 
P-82070À 
P-820 71A 
231^5,0-108 
P-82224D 

It was found that the shot start devices furnished with the 
Igniter Aseeiiblle» h»d 3/8* »le threads on the foreerd^end, »hile 
the proof slugs were tapped to raoeive a 1/2 r,»le thread« 
fore, It ms neoeeeery to drill out the elugs, re-t«p the». and 
«eaJaoture an adapter to aooc—odate the 3/fl shot start doTloes. 
The Bureau of «Ordnance was advised of this discrepancy, and 
Floatinnj Arsenal Drawing PX-8-719 dated 10 Avgust 195i showing 
a shot start device with a l/2m aale thread for use 
was received shortly after, and 100 of the new shot start devices 
followed« 

Further difficulty was encountered in asseabllng the rounds, 
when it was found that the rotating bands on slugs would not enter 
the cartridge ease. A oheok of the Jrawlïigs for these rart. Pho.ed 
the dlaaeter of the rotating bands should b« ♦.î000^?! „ 
while the I.D. of the oase Should be 2}81<> + 5001-.QQO.Adtual1!, 
the diaxaetor of the slugs was found to be as much as 2.818, and at 
least 302 of then measured 2?8l6 at soaa point- It was necessary 
to turn all slugs to the proper dimensions, after which another 
attempt was »de to load .the round*. Jt ,!“* 

^S.IUr^oÂlfL^iot.riig band «th. TÍJl « *132 
Rockets does not pass beyond this point whei- the pockets are properly 
positioned in the cartridge oases. 

COHPXDBffXAL 
SEC^JRTTY IRPORHATIOM 9 
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The rotating band on the aluga la 4Ï225 froa the baae9 while on 
the T131 o** TI32 Rocket, the band la 5Î350 froa the base. Thla 
difference In dimension prevented the slugs froa» being Inserted In 
the oases far enough to engage the shot start device« To overoone 
this, seventeen of the oases were sent to the Naval Oun Factory, 
arvS ground to a depth of 9~l/2R| to accommodate the slugs« 

Complete T217 rounds were now assembled and two singlo rounds 
were fired and a burst of two rounds, In each case operation wps 
normal and an empty case used as a dummy was fed Into firing 
position« During this preliminary firing, the gas seaxlng rings 
were not fastened to the mouth of the oases, but were’only inserted 
with the shuulder forward, as shown on Ordnance Corps, Department 
of the Army, Drawing Number P-83HI« Six rounds were next loaded 
into the feeder, and on attempting to fire the burst, the ring on 
the fourth round moved forward as the round was moving Into firing 
p«« It ion. Jamming against the rear face of the tube and the 
positioning collar, as .<*hown In Figure 10« The slide was held out 
of battery, and the round did not fire« It was necessary to remove 
this round with a wrecking bar« On attempting to fire a three 
rouni burst later, the ring on the third round jammed as in the 
preceding burst, so that firing of rounds with the rings not held 
In place was discontinued, 

A shipment of T132 Practice Rooket rounds, completely assembled, 
was received on 24 September 1951» It was noted that the gas 
sealing rings were cemented In place, A number of these were fired, 
In bursts up to five rounds, to obtain oyolic rates and velocities. 
While all rounds fed normally, ths rings were being carried forward 
unevenly and the most forward part was flowing Into the barrel on 
firing, making It necessary for them to be torn loose on ejection 
(Figures 11 and 12), During the five round burst, one of cam 
following rollers on the sprocket oame off, probably due to 
excessive strain caused by the obturating rings s.lezlng against 
the barrel. These rollers are held in place by a wire retaining 
ring only, which fits In between a groove on the inside of the 
roller and a groove In the shaft. The roller, w'uloh oame off, 
jammed between the feed sprocket and the cover, stopping the 
actuating slide m its forward motion, and breaking the driving 
spring rods, (Figure 34), It was noted that these rods had the 
threaded portion silver soldered to the rod, and they were replaced 
by am piece rods supplied by Re8b, Bureau of Ordnance« To prevent 
a recurrence of this trouble, one pleoe rollers were manufactured 
at the Naval Proving orounl Uflgure 35). am euostiuutea ror une 
roller and roller pin (Drawing NimSbers 22D1-404 and 5)* These one 
pleoe rollers turned freely, and no further trouble was experienced 
after they were installed. 

COVFIDENTIAL 
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Several mleflrea were encountered dur lag tne early part of the 
firing, due to the breakdown of the Firing Pin Insulation Cone 
(Drawing Number 22D2-206) which wae made of ?005 Fishpaper. To 
overcome this shorting and arcing, three experimental Firing Pin 
Seats were made, one eaoh of Nylon, Teflon and Synthane (Figure 35/♦ 
Of the three, the seat made of Synthane was found to be the best, 
as both of the others tended to sieze the firing pin and hold it in. 

On examining the fired cases, it was found that the entire shot 
start devloe on two rounds was still in the Ignitor tube, (Figures 
13 and 14). Apparently, on assesibly by Pioatinny Arsenal, the device 
was not screwed into the rocket projectile for more than 1/4 of a 
thread, but had screwed down into the Ignitor tube. Ihe small portion 
of the thread had stripped, rather than the necked down section break¬ 
ing. The Bureau of Ordnance was advised of this condition by tele¬ 
phone, and Pioatinny Arsenal was requested to cement or stake the shot 
start device to the ignitor tube, eo that it would screw into the 
rocket on assembly. All other T132 rounds on hand were broken down 
and the shot start device properly positioned. Recorded velocities 
of the rounds where the shot start device remained intaot did not 
vary to any large extent from those rounds on which the devloe 
functioned properly. 

Further firing of the T132 Rockets was conducted to obtain peak 
velocity, burning time and burnt out velocities. Velocity vs. Time 
was recorded for elx (6) rounds, and la given in Tables III through 
VIII, and plotted in Figure 15. From these, Velocity vs. Distance 
graphs were computed are given as Figure l6. These measurements 
were made with a Sperry Radio Doppler Chronograph at intervals of 
about 75 feet along the trajectory. 

To observe rooket stability and burning, high speed photographs 
of rookets in flight were obtained by two methods, High Speed Fastax 
Cameras with a frame rate of 3200 piotures per second, and a Ballistlo> 
Synchro Camera. These photographs are given as Figures 1? and 18, 

Firing of T217 proof (slug)rounds was resumed in an effort to 
determine the best method of holding the copper gas sealing rings in 
place, so as to permit high speed burst firing of the launcher with¬ 
out unnecessary ôtrain on the slide, cam following rollers, and 
driving spring rods. Rounds were assembled with the rings held in 
bv several different methods, which were as follows: 

CONFXDKMTIAL 
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Scotch Tape Cfel/ 
Miracle Cenent Gnljr 
12 Stakes In Normal Case 
4 otases ln Noraal Case 
2 Stakes ln Normal Case 

12 Stakes ln Case with Special 1/8" Diameter 
Groove Turned in Mouth 

2 Stakes in Case as Above 
Oes Sealing Ring Inverted, Scotch Tape 
Oas Sealing Ring Inverted, 2 Stakes In Normal Case 

It was found that by inserting the ring, l.e., placing It In 
the mouth of the case with the thin section forward, and by either 
staking the thick section lightly or using Scotch Tape, excellent 
sealing and operation was obtained. Photographs of the device 
used to stake the rings are shown in Figures 19 and 20, If staking 
was too deep, it was found that the ring was weakenod, and, in one 
instance, a part of It was completely carried away, (Figure 21). 

Five rounds of T217 ammunition were assembled with the shot 
start broken prior to assembly» These were fired in a velocity 
series with five standard rounds having the shot '¿tart device 
intact, to determine whether or not this connector increased the 
velocity« Average velocities were only slightly' higher with the 
device In place» 

At this point Ie spacers were made and installed at the ends 
of the driving springs to preload them approximately an additional 
bO# to facilitate loading» Diese are shown in Figure 22, On 
attempting a five round burst to determine whether this additional 
spring loading affected cyclic rate, a part of the obturating ring 
In the fourth round carried away, as mentioned above, Jamming the 
sprocket» 

Further work on the launcher was stopped when the Bureau of 
Ordnance requested that it lie shipped to the Naval Qua Factory on 
30 November 1951 tor comparison with the drawings» This was 
accoiq?ll8hod on B0S0 #39537^ on 30 November 1951* 

10« REBUILTS AND DISCUSSION: 

The results obtalred from the tests of the 2??5 Rocket Launcher 
T-110-B2B conducted to date indicate the following. 

a. The performance of the obturating or gas sealing ring 
seriously affects gun operation* If the ring Is not held securely 
in place, it will move forward on feed and Jam against the side of 
the barrel as a round is being moved into firing position» This is 

CONFIDENTIAL 
SECURITY INFORMATION 12 



CONFIEiBWriAL 

2J75 Auto 

UPO RBPOffT MO. 973 

tic Rocket Launcher T-110-E2B 

a particular 1, d^ewu. -.Ifuaotl«. •• • 
cam following rollers on the sprocket at this ti»e will pe nd 
slide to return to battery and Jn puoe lithe 
with the barrel. Three methods of holdlt« the ¡Í^kiL, and scotch 
mouth of the case were tried, l.e., oem-nting, st ig, fired. 
taping, and all were »•«»'“‘ïï’dïffKuïw wÍr.^uS?^ed wÍS However, on firing, coiwldjrable dimoulty was enooun 
the rings bell« upset and flowing into the barrel vsee rigur 
This prevents the ®?Pty roller which is 
position, and usually results in the oam roiiowxug damaÄe to both 
engaged Ju-ping out of ^»i^^^^ofihïÎoimSTSSioh had 
the slide and roller. On the greater iwt oi dld ^ 
the rings cemented in pleoe. mto the barrel, while 
move forward uniformly. One escape. The rings 
the other would not move uniformly, but when 
staked or scotch taped usually no )_ipn rir*g3 were ce2«nt«dt 
seising did occur, it was .^d that pest*and only satis- 
By trial and error, it w®® th^rings placed in the mouth factory performance was obtained with the r s p <flth the thlok 
of the oartridge case in J» }*™rted p2J*îtJ,lJw^p1^>es of sootoh 
section ^^^.^Ks^erS used to hold the rtógs in place on tape or two light stakes were us ^ ^fopniy on firing. 
feeding, and permitted thea to mo T\rurg were Inverted, that 
b^Tau:^bfy^%r?Ä£Ä^ea a.s 

che rings 

inverted and not held in place. 

b. The performance of the shot 8tad^ 4®I151^¿d^^P^nd8feeding# 
of holding the or slug 5p p ^ o{ the three Tifa inert rockets 

where the deTlc® PM41tUma^te8t8, using T217 slug 
fr^,a^fS fhe^M; of^rooke^round., gave the following 
results) 

CONFIDENTIAL 
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2f?5 Autoaatlc Rocket Launcher T-110-R2B 

Velocity at 62-1/2 feet, 
Shot Start Levlce Broker. 

Privr M FirlaK- 
1128 
1113 
1030 
1060 
1113 
im 
1088 Average fps 

Velocity at 62-1/2 feet, 
Shot St'ir’t Device 

Wgrgfla - 

1165 
1160 
1102 
1116 
1175 
wi 
1142 Average fps 

Although the average velocity with the shot start device In place was 
54 fps greater than without It, no definite conclusions nay be 
drawn there was a difference of 73 fP* i*1 velocities obtained 
using the shot start device* Also, no record of the condition 
of the barrel prior to each ahul »»**0 kõpt at this tisc, as the 
information given in paragraph (0) below had not transpired* 

O' In firing a two round series at each tasçerature In a cold 
ammunition test, it was noted that the first round fired had a 
velocity considerably greater than the second round. There were 
no changes in the gun or ammunition, except that the barrel had 
been cleaned and oiled prior to firing the first round, but not 
the second* To determine whether or not the lubricated barrel 
affected velocities, six (6) additional rounds were fired at 0°F 
without lubrioatixK the barrel, and none reached the velocity of 
the first round, when the barrel was oiled* Apparently the 
increasing twist rifling in the tube, with its resulting X 
engraving (Figure 23) of the rotating band will give greater 
velocities when lubricated, 

d. The small amount of cold temperature work completed shows 
that the gun will cycle successfully at 0°P with an average velocity 
at 62-1/2 feet of 959 fps, when firing T217 (slug) rounds. 

e. Velocities taken with the Sperry Radio Doppler Chronograph 
show the peak velocity occurring at from .5153 to *5742 seconds 
after primer ignition. These times are slightly longer than the 
actual burning time of the balllstite* Peak velocities w-are from 
2822 to 2916 fps and velocities at 2000 feet (calculated) were from 
2475 to 26OO fps. While the rocket could not be tracked for more 
tnan OIM BfX>UUU9 WHO U.009¿.OddVXwa* A A t/a» »aaw vw^*’«**«* ~~ —- 

extreme point recorded is uniform.. 

14 
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2?75 Automatic Rocket Launcher T-110-E2B 

f« The accuracy of the T217 proof round at lOOO" la ouch 
better than that of the T132 Rocket Round* (Figures 24 through 30)* 
Apparently the ballistltc does rot burn uniformly and a different 
amount of gas Is forced from each orifice, although this cannot 
be detected in the high speed photographs (Figures 17 and 18). 
Figures 28. 29 and 30 are a series cf patterns obtained at 1000", 
2000^ and 3000- from one firing sequence, and from them it may 
be seen that the rockets are not traveling In a straight line« 
Variations in peak velocity and burning time as shown in Figure 15 
may be due to uneven burning. It is possible that, due to the 
loose fit of the launcher propellant bag in the cartridge case, 
the position of the rocket orifices on firing may affect the 
Ignition and burning of the balllstite. If they were In a vertical 
plane, the lower orifice would be directly against the launcher 
propellant, while the upper one would not, probably causing 
uneven ignition. 

g. In order to reuse the cartridge oases, the Naval Proving 
Ground was advised by the Bureau of Ordnance to test them hydro¬ 
statically at 7500 pel before reloading« To accomplish this, a 
piston warn made with a nylon cup type washer, Figures 31 and 32, 
that fitted snugly inside the case. This was put under a hydraulic 
press, and forced downward into a case filled with oil, until the 
desired pressure was obtained« It was noted that oil was flowing 
past the nylon washer and it was impossible to maintain pressure. 
To overcome this, several discs, 2f?5 diameter, were cut from 
1/2- gasket rubber. It wes found that If one was placed on top of 
the oil in the case, and one placed Inside the nylon cup, pressure 
could be maintained for an indefinite period. The Naval Gun 
Factory later manufactured an enclosed type of tester, shown in 
Figure 33 which was superior to the piston type, as a case could 
be tested In 5 minutes using it, compared to 15 minutés using the 
piston. During the testing of approximately 50 cases, some of 
which were fired as many as six times, only one showed à leak. 
This particular defective case had been fired onx/ ->noe, and the 
leak was between the base and the cylinder. 

CONFIDENTIAL 
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2J75 Automatlo Hocket Launcher T-110-EB 

PART D 

CONCLUSIONS 

Ji* °f the limited number of rounds fired In the one 
Z.75 T-110-.E2B Rocket lAuncher receiver by the Naval Proving Ground. 
It is concluded that: » 

a« The basic operating principles of this gun are sound« 

b« It will perform at Its designed rate of 900-900 rounds 
per minute. 

o. The peak velocity of the T3J2 rocket exceeds 2800 fps 
at burn out. y 

. d* 1® not equal to present service aircraft guns 
when faring T132 Practice Rockets as received. It Is. however? 
when firing T21? slug rounds at 1000*. 

?m B 
mLQíKBWAnçm 

of«.îbe fact that 016 2"^ Rocket Launcher, which weighs 
Ï8» fire8 at rou«hly tne same rate and velocity as an 

AN-P0 or Mark 12 20mm Aircraft Oun, but carries a bursting charge 
of l pound (7000 grains) compared to a 20mm projectile with .017 
pounds (119 grains) it Is reconuended that: ^ 

.. a* An additional six launchers be obtained and delivered to 
tne Naval Proving Ground for further development «md testing« 

mo,r,bf At least 1500 rounds each of T132 (Practice Rocket) am 
T217 (slug) ammunition be provided for these tests. 

o, A high priority be assigned to this work. 

Certain minor modifications be made to the launcher mwi cumsunl- 
tlon, as contained elsewhere in this report. 
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2975 Autoaatlc Rocket Launcher T-110-E2B 

ML.Z 

Biafggn^gB gr 
13. The 2975 Automatic Rocket Launcher T-110-E2B, No. 2 irith 
Tube Mo. 3# was «hipped to the Naval Gun Factory 30 November 1951 
on BOSO #395376 for inspection and check. Empty fired cartridge 
oases were tested and retained at the Naval Proving Ground for 
reloading. 

The investigation upon which this report is based was conducted by: 
L. D. RUCKER* Lieutenant Commander* USN* 

aircraft Armament Officer 
Aviation Ordnance Department 

This report was prepared by: 
L. D. RUCKER* Lieutenant Commander* USN* 

Aircraft Armament Officer 
Aviation Ordnance Department 

This report was reviewed by: 
JOHN PINKER* JR.* Head Engineer* 

Aircraft Araument Division 
Aviation Ordnance Department 

W. P. MILLER* Director of Research* 
Aviation Ordnance Department 

M. B. HARLAND* Commander* USN 
Aviation Ordnance Officer 
Aviation Ordnance Department 

C. C. BRAMBLE* Director of Research* Ordnance Group 

APPROVED: IRVING T. DUKE 
Rear Admiral* USN 
Commander* Naval Proving Ground 

Captain* USN 
Ordnance Officer 
By direction 
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CONPIDBMriAL 
MPO REPORT NO. 973 

2T75 Automatic Rocket Launcher T-110-E2B 

TABLE II 

2"75 'B-llO-EZB AUTOMATIC ROCKET LAUNCHER 
NO. 3. EQUIPPED WITH TUBE NO. 2_ 

Stargage Readings Taken by Rock Island Arsenal after 7 Hounds 

Distance from Muzzle Reading 

2J751? 
2.-7514 
2:7513 

2" to 28" 
28" to 52- 
52" to 72- 

Star «age Readings Taken by Naval Proving Ground after 20 
^sixjg) Rounds and 14 T132 (Practice Rocket) ou 

Distance 

Breech 
l" 
2* 

1‘ 
5" 
6- 

N 

l H 

9" 
10* 

11- 
12" 

18" 

24" 
30" 

6" 
2" 

48" 
54* 
60- 
66" 

72" 

l 

2.-755 
2! 753 

.-752 
ï 753 
Ï753 
.-752 
!752 
•752 
.-751 
:752 
.-752 
• 752 
:752 
Î752 
5752 
Ï753 
Ï752 
ï 753 
Î752 
5753 
5752 
!752 
.-753 

CONFIDENTIAL 
SECURITY INFORMATION 

apfsndxx C 
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CONFIDENTIEL NPO HEPORT NO. 973 

2!75 Autonatlc Hocket Launchor T-110-E2B 

TABLE III 

VELOCITY MEASUREMENT D. vT A 
FROM SPERRY RAl^IO DOPi-LER CHRONOGRAPH 

FOR 2.75 INCH ROCKET GUN TVUQ,-; 

Hound. 2, 5 November 1951# Ambient Temperature 

Time 
seççate 

Velocity 
Ft/Seo. 

# 

0293 
0854 
1359 
1818 
2242 
2639 
3011 
3363 
3696 
4012 
4314 
4602 
4881 

.5153 

.5421 

.5692 

.5964 

.6239 

.6516 

.6797 

.7081 

.7367 

.7657 

.7951 
,8262 

1288 
1438 
1590 
1722 
1847 
1972 
2091 
2211 
2330 
2449 
2565 
2674 
2774 
2822 
2813 
2791 
2764 
2736 
27O8 
2679 
2650 
2621 
2592 
2564 
2311 

.0567 Distance Reference 

CONFIDENTIAL 
SECURITY INFORMATICS APPENDIX F 



CONFIDENTIAL NPO REPORT NO. 973 

2!75 AutOMtio Rocket Launcher T-110-E2B 

TABLE IV 

VELOCITY ME^SUiUMEWT D ,Th 
FROM SPEXiY iUDIO DOPPLEIi CHRONOO<v*PH 

..mm.mj£zi2ã— 
Round 3, 5 November 1951. Ambient Temperature 

Time 
Second 

,0284 
.0833 
.1338 
.1799 
.2225 
,2626 
,3004 
.3362 
.3702 
,4026 
.4335 
.4631 
.4916 
.5190 
.5459 
.5727 
.5996 
,6268 
.6543 
,6820 
.7101 
.7385 
.7671 

.8552 

.0569 

Velocity 

K/ß9Sx 

lili 
1525 
1720 
1839 
1941 
2061 
2369 
2::77 
2389 
2501 
2610 
2718 
2801 
2830 
2819 
2793 
2766 
2737 
2708 
2680 
2652 
2623 
2594 
2566 
2505 

Distance Reference 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX F 



CONFIDENTIAL 
NPG REPORT NO. 973 

2J75 Autoaatlo Rocket Launcher T-110-12B 

TABLE V 

VELOCITY DATA 
FROM SPERRY RADIO DOPPLER CHRONOGRAPH 

FOR 2.75 INCH *00^ T~U2- 

Round 1, 15 November 1951* Ambient Temperature 

m4 Velocity 

Second C 

.0285 

.0832 

.1325 

.1770 
• 2185 
.2573 
• 293? 
-3286 
•3616 
• 3929 
.4229 
.4516 
.4792 
• 505Ö 
• 5318 
.5578 
.5839 
.6103 
.6369 
.6638 
• 6910 
.7184 
.7401 
.7742 
.8025 
.8311 
,8600 
.8896 
.9205 

'0526 

14/ 
163 
1765 
1888 
2008 
2123 
2237 
2355 
2468 
2579 
2690 
2799 
2883 
2916 
2906 
2880 
2853 
2825 
2797 
2769 
2741 
2713 
2685 
2657 
2629 
2591 
2521 
2377 

Distance Reference 
(73.5 frnm 
Muzzle) 

CONFIDENTIAL 
'’FCURTTY INFORMATION 

appendix p 



CONPIOBfr UL IfFO worn MO. 973 

2f?5 Autoaat1c Rocket Uunoher T-llO-KiB 

TABLE VI 

VELOCITY ME A SU HEME ffT DATA 
PROM SPERRY RADIO DOPPLER CHRONOGRAPH 
. ^gOB_2.7S IVCH ROCKFI CUN T-UO- 

Round 2, 15 November 1951, Ambient Temperature 

Time Velocity 
Seconda 

.0290 

.0846 

.1353 

.1815 

.2244 

.2647 

.302? 

.3386 

.3728 

1305 
1415 
1576 
1704 
1822 
1937 
2050 
2163 
2250 

.0567 Distance Reference 
(73.5 Feet from 
Muzzle) 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX F 



CONFIDENTIAL NPO REPORT NO. 973 

2?75 Autoaatlc Rocket Launcher 1V110-E2B 

TABLE VII 

VELOCITY MEASUREMITTT DATA 
PROM SPErrY :>>DIO DCPPIiEF CHPONOORAPH 

FOR 2.75 INCH ROCKET GUN T-UP- 

Round 3, 15 November 1951» Ambient Temperature 

Time 
S.gP-gBâ? 

Velocity 
Ft/Sec 

.028? 

.0835 

.1328 

.1777 
,2199 
.2594 
.2970 
.)328 
.3669 
.3995 
.4412 
*4884 

ss 
1624 
1744 
1856 
1961 
2062 
2166 
2271 
2370 
1470 
1762 

.0520 Distance Reference 
(73.5 Peet from 
Muzzle) 

CONFIDENTIAL 
^CURITY INFORMATION APPENDIX P 



CONFIDENTIAL 
MPO REPORT NO. 973 

2?75 Autoaatlo Roc ko t Lauiic her ^-llO-EEB 

TABi* yui 

VELOCITY MEASUREMSWr DATA 
FROM SPERRY RADIO DOPPIER CHRONOGRAPH 

POR 2.7«i INCH ROCKEÏ OT I-U2- 

Round 

Time 
feconds. 

.0504 

15 November 1951» Ambient Temperature 

Velocity 
Pt/Seo^ 

1300 
1435 
I615 

82! 
I954 
2059 
2162 
2264 

2801 
2776 
275O an 
2669 
2642 
2607 
2589 
2562 
2532 
2477 
2457 

o»» 

Distance Reference 
(73.5 Feet f**0“ 
Muzzle) 

CONFIDENTIAL 
SECURITY INFOR)AT ION 

APPENDIX P 
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