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WAR DEPARTMENT TECHNI CAL BULLETI N

P re lim in a ry  Instructions

FUZE, ROCKET, P.B., T4 &  TS

W a r  O e p n rd H P u i,  W a t ih i i i^ n n  D, C . * • 28  D e c e m b e r  1844

1, GENERAL,

a, F.D. rocket fuzes T4 arid T5 ( f i g .  1) are VT fuzes for  
a ircra ft fir in g  of 4* 5-inch Army rocket's listed  below. These fuzes 
am-approximately 1 second after the rockets are fired  and function 
automatically on approach to a target.

Fuze Ifrpe Use 4,5 -inch Rockets^

P.D ., T4 Photoelectric Plane-to-plane MB, M8A1, MSA1B1 
MSA2, MBA3, T22, T?4

P.D ,, T5 Electromagnetic Plane-to-plane 
Plane~tc~ ground 
Plane-to-water

MS, MBA3, T22, T74 
(MSA1, MBAIB1, H $ A 2 ) w

NOTES * Fuzes T4 and 15 may be used on the rockets lis ted , as issued; 
or when modified by 4 .5-inch aircraft rocket k it T23.

^  Fuze T5 can be used, in these; rockets only when the fins hare 
been notched (par, 10), or ’when modified by 4.5-inch a ir ­
craft rocket kit T23.

b. As used in plane-to-plane tactics, P,D, fuzes T4 and T5 
function on approach to the enemy plane at a point to in f lic t  greatest 
damage on the target.

c. As used in plane-to-ground or plane-1o-water tactics, P.D, 
fuze T5 becomes, in nature of operation, an automatically-set time 
fuze, It  requires no adjustment, and it  produces an airburst at a 
height to cause the greatest lethal fragmentation effect against 
personnel without top cover, such as gun crews on ship-board and 
personnel in foxholes.

d. These fuzes screw directly into a l l  standard loaded 4.5- 
ineh rockets listed  above. They are directly interchangeable with the 
F.D ,, M4 series rocket fuzes, both physically and b a llis t ic a lly ,

e. The fuze as issued is  not complete. A battery must be 
installed prior to use.
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FIG. 2. EFFECTIVE SIZE OF TARGETS WITH FUZES T4 AN© T5
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2, SECURITY.

a. The utmost care ,wiH be taken to make sure that neither 
information about fuses T4 and T5 nor the fuzes themselves f a l l  into 
the hands o f the enemy. I t  is  believed that the enemy does not know 
o f the existence o f these faxes; therefore, security must be maintained 
in  order that the element o f surprise m y be u tilized  to the fu lle s t 
extent.
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h. Dissemination o f confidential matter w il l  be held to the 
absolute minimum. Information as to  the contents or whereabouts of 
confidentia l matter w il l  be disclosed only to those persons whose 
duties require such knowledge. Such information is  exclusively  fo r  
the o f f ic ia l  use o f the person to whom i t  is  divulged or issued. I ts  
in v io la b il ity  is  the duty and responsib ility  o f a l l  persons having 
knowledge thereof, no matter hew obtained (see par, 11, 14 , and 20,
AR 3SO-5,' .March- 2.944),

3. CHARACTERISTICS,

a, General. ~ Fuses T4 and T5 function automatically due to 
the influence o f the target instead o f by impact or time action, 
thereby e f fe c t iv e ly  increasing the target s ize, 'When the rocket passes 
within 50 to ?0 fee t o f the target ( f i g ,  2 ), fuze T4 is  functioned by 
photoelectric action and fuze T5 is  .functioned by electromagnetic 
Action at a point where greatest damage w il l  'be in flic te d  on the target

b, Functioning o f fuze T4.

(1 ) The fUz-e T4 is  a photoelectric fuze which functions 
when influenced by a change in in tensity  o f l ig h t . Only lig h t  rays or 
shadows which strike the fuzfe within Its  sen s it iv ity  angle (shaded 
angle o f f ig ,  3) can cause the functioning. P r io r  to  anaing (which is  
approximately 1 second time o f f l ig h t )  the fuze Is  ^blind" to  changes 
In lig h t  in tensity . A fter i t  is  armed, the fuze functions when I t  
passes into a shadow (below an airplane) or Into a re fle c t ion  from a
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b r i l l i a n t l y  i l l i r a i r s a t e d  o b je c t  ( l i g h t  r e f l e c t e d  f r o m  s id e s  o r  t o p  o f  
a n  a i r p l a n e ) * I f  t h e  f u z e  i s  n o t  i n f l u e n c e d  b y  a  t a r g e t ,  a  s e l f -  
d e s t r o y in g  f e a t u r e  c a u s e s  th e  f u z e  t o  f u n c t i o n  i n  a i r  a f t e r  t im e  o f  
f l i g h t  o f  6  t o  1 2  s e c o n d s .

/: t r,\\ \\
f / f  ̂'

Minimum altitude 
200 feet

Minimum range 
400 yards

fUPO 58S05

FIS. 4. AFFECT OF MATERIAL OBJECTS ON BURST HEIGHT OF FUZE T5

(2 ) The fuze T4 does riot function, i f  in tensity o f ligh t 
within i t s  s en s it iv ity  '.angle' '.(fig/ 3 ) remains" constant. Only changes 
in lig h t  in tensity  function the'fusepafter i t  is  armed, This fuze 
cannot be used before sunrise or a fter sunset, nor should i t  be used 
in fogs or clouds. At altitudes below 1 0 ,0 0 0  fee t the rocket should 
be aimed s ligh tly  (10 fe e t ) below the target.

( 3 )  T h e  f u z e  w i l l  f u n c t i o n  a f t e r  a r m in g  i f  f i r e d  w i t h  t h e  
s u n  . s h in in g  i n t o  i t s  s e n s i t i v i t y  a n g le  ( f i g ,  3 ) ,

c .  F u n c t i o n i n g  o f  f u z e  T j? .

(1 ) The fuze T5 is  an electromagnetic fuze which functions 
due to the presence o f a target. The fuse arms'approximately 1 second 
a fte r  the rocket is  launched and detonates when i t  comes into the in­
fluence o f a target or. when i t  approaches within 15 to 100 fe e t o f the 
ground or water, A self-destroying feature w il l  detonate the rocket . 
approximately 6 to  12 seconds, a fte r  being fired  i f  the fuze does not 
pass within operating range-.of a target ( f i g .  2) or does not approach 
the earth.

. ( 2 )  T h is  f u z e  m ay b e  u s e d  d u r in g  d a y  o r  n i g h t  a n d  i s  n o t  
a f f e c t e d -  b y  f o g  o r  c l o u d s .  I n  a d d i t i o n  t o  p la n e - 1 o - p la n e  u s e  i t  i s  
s u i t a b l e  f o r  p la n e - t o - g r o u n d  u s e .

(3 ) Plane-to-ground use o f the fuze T5 w il l  result in an 
airburst at a height most letha l to personnel and most e ffe c t iv e  against 
lig h t  material targets. Terrain irregu la r ities , trees, and material 
targets w i l l  cause bursts to occur at greater heights than would occur 
over le v e l terra in . This characteristic may be used to an advantage in 
that f ir e  power may be eas ily  concentrated on such targets ( f i g ,  4)*
Hie dive angle w i l l  not .a lter the effectiveness, but low altitude 
approach, or approach below 10 from horizontal w il l  result in in ­
creased range dispersion.
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d, A:nidng o f the T4 and T5 fuzes is  delayed fo r  at least 
0,76 seconds time o f f l ig h t .  Although the exact time varies between 
fuzes, they w i l l  a l l  arm before 1 second time o f .fligh t.

MINIMUM RANGE FOR PLAriB-TO-PLANE USE
(Both planes same speed)

I

1
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Plane
Minimum Arming 
Distance -  yds MINIMUM RANGE, yds

Speed
(mph)

Plane to Armed ■ 
Rocket.

Head-on
Approach

T s il
Approach

Rearward
Firing

Deflection
Shooting

300 139 537 243 255 ] 390

400 132 625 235 ■245 430

e. Safety. Fuses T4 and T5 can withstand rough handling and 
dropping sa fe ly , Rocket separations or blow-ups w il l  not aim the fuse,

. f .  Self-destruction is  incorporated in these fuzes to cause 
function a f t e r 'f l ig h t  time o f 6 to 12 seconds,. ■ Fuzes which do not 
function ori a target w i l l  function on self-destruction.

g. M id-fligh t functions up to 10 percent may occur at random, 
a fte r  arming, to the end o f the tra jectory,

h. Climatic e ffe c ts .

( l )  Full advantage should ba taken o f the sealed fuze 
containers in trop ica l and damp climates. Assembled fuseg may be 
stored up to fen days at temperatures between 20 and 100 F outside 
the sealed containers. In trop ica l climates storage time o f unpacked 
fuses or fuse components should be kept to a minimum (see par 16 c ), 
.Exposure to rain or immersion in water w il l  hasten deterioration.

■(2)-. F ir in g 'in  .fog, clouds, or darkness produce no mal- 
■ functioning " o f  tbejT5-fu.se, Heavy rain w il l  increase the number of 
m id -fligh t functions-and duds,

C3) ' Fuze batteries must not be below +20°f at time of 
f ir in g .  See .paragraph 16- e- fo r  storage o f batteries.

4. DESCRIPTION OF FIJFSS.

These fuzes consist o f four basic components-; nose, battery, 
switch, and booster housing. The two fuzes d if fe r  only in  the nose 
component, Hose MC-330 ( ) is  used with the faze T4 and Nose MC-382 
( ) is  used with the fuze T5 ( f i g .  1 ).

a, lose 13-330 ( ) . The nose model number may be followed by 
the manufacturer^ code, le t t e r  in the parenthesis. Noses MC-IBO ( ) 
with the le t te rs  A, B, G, or D are interchangeable, The nose unit 
contains the photoelectric unit which m i l  function the fuze by a 
change in l ig h t .  The nose unit is  completely sealed and requires no 
adjustment. 'External features are -as follows:

6'
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(1 ) Conical ogive containing a ring-type lens o f trans­
parent plastic»

(2 ) Shoulder containing slots fo r  fuze "wrench,

(3 ) Base containing 2 sets o f  threads, The smaller 
diameter threads are fo r assembly to  the booster housing and the 
la rger diameter threads are fo r  assembly to  the rocket,

(4 ) E lectric  contact pins fo r  connection to  battery,

(5 ) Bed guide stark for proper alignment and assembly to
battery. The groove may be "used as a guide fo r  assembly in  the dark,

b* Bose W~3$2. (  ) , The nose model number may be followed by 
the samfae.turer*s- cede le t t e r  in  the parenthesis, lGses®-3$2 ( ) 
with the le tte rs  A, B, C, B> or M are- interchangeable. The nose unit 
contains basic e le c tr ic  equipment -which initiates the air-burst by in­
fluence of the target. I t  is  eosp letely sealed and reqpsir.es no ad­
justment, Sstem al features are as follows:

(1 ) Conical p lastic  ogive with m etallic cap.

(2 ) Shoulder containing slots fo r  fuze wrench,

(3 )  . Base '.containing. 2 -sets o f  threads. ■ ffee smaller d i­
ameter threads are fo r  assembly to  the- ■ booster, .housing.' and the-larger 
diameter threads are fo r  assembly to  the racket

( 4 )  E l e c t r i c  c o n t a c t  p in s  f o r  c o n n e c t io n  t o  b a t t e r y ,

i { 5 }  B ed  g u id e  m a r k  a n d  g r o o v e  f o r  p r o p e r  a l i g n m e n t  a n d
j a s s e m b ly  i n  t h e  d a r k .

i b .  B a t t e r y  M~?5 i s  a  u n i t  w h ic h  p r o v id e s  t h e  p o w e r  supply
; f o r  operation o f  t h e  f u z e .  I t  i s  in c a s e d  i n  a  b l a c k  b & k e l i t e  c y l i n d e r .

E x t e r n a l  f e a t u r e s  a r e  a s  f o l l o w s :

: ( i )  T o p  p l a t e  ,  m a rk e d  c o n t a i n i n g  a  7  p i n  s o c k e t  t o
i r e c e i v e . n o s e  p i n s .

] ' {.2} Better, p late o f tan f ib e r  r e p a ir in g  & 6- .pin .socket
i to  receive .switch .pins.* This p late has a notch- for. -proper- assembly to
\ switch in. the dark,

\ (3 ) ' B e c a lc e s a a ia  w h ic h  c o n t a in s '  b a t t e r y  i d e n t i f i c a t i o n . ,
1 a red .guide strip- fo r  alignEtent with, the node, mtd..;a. .greeji-;^iide. s tr ip
j fo r  aHgmest with the smteh.

J c .  S w i t c h  SM*~23G& o r  3&E-230C.,. 1 , 0  s e c o n d  a r s i n g  i s  a  u n i t
w h ic h  c o n t a in s  m ech a n i c a l  a n d  e l e c t r i c a l  d e v i c e s  n e c e s s a r y  t o  activate 

l a n d  a rm  t h e  . fu z e ,,  a n  e l e c t r i c  d e t o n a t o r ,  a n d  a. p o w d e r  t r a i n  interrupter
fo r  s a f e t y  d u r in g  h a n d l in g  and. l a u n c h i n g .  M e r r s l  f e a t u r e s  a r e  a s  

j  f o l l o w s :

■: ( ! )  E l e c t r i c  c o n t a c t  p in s  a t  t h e  t o p  f o r  a s s e m b ly  t o  t h e

(2 ) Fiber terminal -disc to  -support the contact 'pins.

■7
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always insert a key in the switch,

1 3 .  MALFUHCnONS.

a. Under normal conditions o f use, approximately 80$ o f 
these fuses w i l l  function properly,

b. Local conditions or improper assembly may decrease the 
percentage Of proper functions* The following sections l i s t  the types 
o f malfunctions, most frequent causes, and remedies,

Duds

Cause _______ _____________________________ Remedy

Defective components Eliminate by tes tin g . Replace 
with good components,

Approach to  target before aiming. Use at ranges to  g ive  f l ig h t  
tin® to  target in  excess o f 
1.0 second.

F irin g  in  rain. Hone.

Mid-Flight Functions

Operation o f self-destruction 
element.

Use at range to  give less  than 
6 seconds f l ig h t  time.

Loose fin s  (Fuze P.D., T5 on ly). Tighten fin s . See par. 10,

Loose assembly o f fuze. Tighten fuzes and set screws.

F iring in to  sun (Fuze P.D,, 
x/+ only)

See paragraph 3b.

F irin g  in rain. None

Impact Functions

Crushing o f e le c tr ica l components 
on fuzes that would otherwise be 
duds.

Impact functions in  excess o f
10$ usually can be eliminated 
by applying remedies outlined 
under "Duds” ,

14. PACKING AND MABKIIG.

a. Hose, .gtdtch, and booster housing are assembled and packed 
in  individual sealed metal containers 15 o f  which are packed in  a wood­
en box 1251 x  20 7/16* x  10 5/8". The boxes are marked, ”15 P ,B ,, T4" 
or ”15 P.D ,, T5” ( f i g ,  11 and 12). Fuze lo t  number is  stenciled  on box, 
m etallic container, and booster housing. A cardboard cylinder and a 
s i l ic a  ge l moisture absorber are packed in the place o f the battery in  
each metal container.

IS
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b. Batteries are shipped in separate wooden boxes marked, 
l:120 BATTERIES BA-75” * Each box. contains 24 sealed fib e r  cylinders 
with 5 batteries per cylinder ( f i g .  13/* Boxes and battery decalco- 
manias are marked with date o f battery manufacture and battery nomen­
clature.

15. HEIGHTS AND DIMENSIONS:

a. The follow ing weights and dimensions apply to  fuse T4 and 
T5 components:

Unit Avg. Wt, Diameter Length Assembled Thread
( lb )  (in ;.)_____________( in . ) _______ ______

Nose KC-380 ( ) 0.90 3.187 +

1000

3.3125 max, 3.000-16-M3-
2 THREAD

Nose MC-382 ( ) 1.1 3.187 + .005 3.3125 max, 3.000-16-NS- 
2 THREAD

Battery BA-75 0.6 2,600 - .015 2.312 -  .020

Switch SW-23GA 
or C

0.54 2.600 - .015 1.282 -  .010

Booster Hous­
ing M-3&1

0.50 2.875 + .010 4.964 max. 2 .?06-l6~MS“  
2 THREAD

Assembled P.D. 
fuze T4

2.54 . 3,187 +

00

7,567 max.

Assembled P.D. 2.74 3.187 + .005 7.567 max.
fuze T5

Depth inside fuse w ell 5.250 minimum 

Length outside rocket 2.3125 iimodirtum

Diameter -  overa ll 3.18?: + .005

16. HANDLING AMD STORAGE; 

a, Handling.

Cl) . Fuses in  th e ir orig ina l packing .containers may, in  
general, be stored and handled in the same manner as other fuses, pro­
vided proper security is  maintained (par. 2 ),

(2 ) Fuze components and batteries are thoroughly pro­
tected in th e ir  packing containers. They should not be opened sooner 
than necessary and only enough fo r the mission at hand should be un­
packed.

(3 ) Excessive rough handling may increase fuze mal­
functions, but w i l l  not decrease fuze safety.

b. Effects, o f dampness and immersion.

2G
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(1 ) Due to  the e le c tr ica l nature o f fuse components, 
they mist be guarded against immersion in water and against dampness,

(2 ) Sealed metal containers w i l l  not be a ffected  by im~ ■
mersion,

(3 ) Battery containers mist not be immersed, but unopen­
ed containers can withstand spray,

(4 ) Complete fuzes, when assembled in rockets, can with­
stand spray and rain but must not be immersed,

c. Storage temperatures.

( l )  A l l  fuze components except batteries may be stored 
at temperatures between -20°F and 120 F»

Q £2) gatteries^may be stored at temperatures between
-20 F and +70 f  , 0 F to  +40 F being the recommended storage tempera­
ture lim its . At temperatures below +40°F, battery l i f e  w i l l  be 6 to  
8 months. From +4Q F to +70~'F, battery l i f e  w i l l  be 3 to  6 months. 
However, batteries must be above +20°F at time o f f ir in g ,

(3 ) Fuze components may be stored fo r  short periods (up 
to  43 hours) outside these temperature lim its  without damage.

17, DESTRUCTION.

In the event that destruction o f fuzes, fuze components, tes t 
equipment, or literatu re is  necessary the follow ing methods are recoiB- 
aended.

a .  F u z e s  a n d  f u z e  c o m p o n e n ts .

(1 ) Deep Water. The individual cans or components may 
be disposed o f by dropping them, in deep water.

(2 ) Explosives. Open a box o f fuzes and remove one near 
the center. In se rt . a one pound block o f . BJT with 5 fe e t o f sa fe ty  fuze 
attached. 'Replace the fuze and detonate, ' E lectric  detonation maybe 
used, in which case a l l  boxes o f fuzes should be prepared and detonated 
simultaneously,

( 3) Incendiary Grenades, Ign ite an incendiary grenade,
AN-KI4 on top o f each opened.box 'of fuzes. Suitable precautions must 
b e  taken to prevent in juries to  personnel due to exploding boosters,

b. Test Bqulpaent. Remove the instruction card from the j
inside cover and any other literatu re from inside the te s t equipment.
Smash the equipment completely with a sledge hammer. Pour gasoline :*
over the resulting debris and set on f i r e ,  '  |

c. lite ra tu re , Tear a l l  instruction cards, ammunition data 
cards, bu lletins, e tc ., to pieces, soak in  gasoline and set on f i r e .

21
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TB 92-94 CONFIDENTIAL

18* DISPOSAL OF DUBS.

Duds may be sensitive to shock* jarring, or approach. 
Disposal should not be attempted by unauthorized personnel.

(A, G. 300.5(28 December 1944)]

By order o f the Secretary o f War:

G. G. MARSHALL,
Chief o f S ta ff,

OFFICIAL;
1, A, ULIG,

Major General,
The Adjutant General.

DISTRIBUTION: .

AAP (10); AGF (10 }j ASF (2 );  AAF Cnink (2 ); Aim & Sv 3d (2 ); Dent (10) 
S Div ASF (1 ) ;  Tech Sv (2 );  Sv C (10); ?£ "Mark for Ord-G* (5)i*USU. ( 
A (10); CBQ (10 ); D (2 )*  AF (2 ).

For explanation of symbols, see F& 21-6.
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F*tiiJi' i f  tfe# a^uib la  fired* th e  f##t II* £8 t# i tk* safety  h«gr $■:!##■
am

M -M m  #f tbr## b a tte r  loo earn ba o ro i la. tmi% Ko<^at F*B* f4 or Is A  f$* 
All. of tli®## battftriM  are  lnterahaaxeable tu t  d i f fe r  im. the r lr i% ;
t#  tfea socket eoatacta* Battery ®1*55 1® to be m##d SJM0t?~4 or s^xco*!! 
©»%*■ ft9*£3C*i or JS8f*530*B t#  aasemtXod mitfe BA*7| e r M-?4* Ssattariea 
!A*f| aaC IA*f$ M  ttcablaatioa i t  i t  the £$-£30~ ( ) |»r^vid* th# additienaX 
eX eotricai deXaj referred  to &bav#« Batter^ iA**75 i«ar«f tfe# aXeetrsml# self'- 
m estr^ tioB  c jra u it  of th# bos# «^«ratl#ai s td l#  isttw ry  £A*?i alwrt# oat 
tM # e lr ra it*

oô MUHStiMNMS t f  «»JR fe# msd# #£■ fo r d iffe ren t
Bare #:lf# aXaaWNiib'MiA s « t

**■ I- r .
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V „ g y g t a a f t i i t f i i r ?  S f e f o m & t t t *
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sc-jao *, b, #» b } 
w -ias >» » , t» » »  »|

MNNNMl Star* o*!^

# uu«s i l * » | Star* i » t  mttfe*
SC-386 *;, f ,  IX, B, 
«-382 f ,  S, •» t» i ,

) M-55 Sfwh*

5>. i . ri'lKf,tii-Gj_&iv irj_ t}rc t 
» . iefc

:;Ag |A. m

»-| «®  &t 1!» c, »  I S&-75 8 M W Slf»*
*, B, f f ftp 1- |

• M-75 S*-tX3 . Il« «*
9, ft, 1 |

K -3 «  f ,  0, «, t ,  i j
»M » p w ew

M u f ist# | i*-T4 §tMf§§ taeh* oaly not «§* t%4#
HC-38S-( > -fetMttaft i f  m m  i t  

rvaftahXr*.
it#* m *  liivC ) 8*-% 9»a0 t «r  are iftw» tt-lf1*

it  art

ffes- mmm$ pfittii^ «®j§ taertar tantiftg $nr# *»«t«afete3.<ad *h&6 packed s&oiat-ur#**
f r m i  mmm  t i l l i l i .  * r #  p a r k e d  1® vw s& m  b * » ^  a # ,rk «4  nt m & $ R o e t a I  .?■■*!* T £ h
« f  fra# S#tif! f A  tf*#. A# I^ ifitw t l la i^ «.'ll# : 'vmmCmi %«##■ «r*
» r W ,  #ICfc the e«te iifi^fnelAisrs. FacVlfcgt Ilk, ta a to ta  t»a# tar
bcusiag* w&l*sfc rrr leadtd rlifc tatty! for donation of Stootat J*£* The vcu&l 
firftifsM#®* la Iw ill if ;  iw$3ta£tftft will. a$j4 y to toa*£ft$t#

? i r » « t t 0 «  m g t o  f e r e  t o *  ra on l • T r a t t i o r *  a a r k t a  m  t h *  « c c d « &  fcoxca  e>n$ 
tta iadividv*! eostaiiMNrau f i t s i f  »«■  ?#r * * *  tf-tfc Btatato i f
rad jauaMfr act to «a*tablto Sato SS %oek#to slue* Lfet. w ill net d*tecat« the high 

fta t* rmaft* tar* ito  tasaitar I s i i l i f i  :l.!#ii-ti. *$& m *tto
« f  fctaofc p r a t o r *

1ft **«& «**tata«r a ep.r$to*s*€. qrlin&tr It  packs*! In p lm t of tto tottery*
flat tatts& e* *r# #hS$y*& til tree  13 / i t  rood** tax**
or **120 fiatterlc* JfctoTfr* or *120 $t»H«fi4» et tfc* cate mat to* taeh lex
ec&toi&x flto r  cyllftdxr* rftfe 5 ta itorita  ptr itfllii4ir§ tarrx tax $4 «ylttaxr# 
to tto  tax9 fitting *  to ta l of ISO ta tteri*x  par box*

tattrrlr* *r* n««tMUurt for tta ©fxretltfn of tto f»«a t mad **&t to in­
ter tod la ^3ae* of the «arto**rft .iMf#i$ig ****** «M#tt i# xttfe tto attar
thro* part* of tto f* »«*

ftex# aoapaaeatt *»! ta t te r le *  atould a c t to  ejw&ed *«y longer then ts#cc*- 
• a r t  t ' « t o r a  * * ! * $  ® * t  # @ %  t o * * | $ . / * f  t t a a  t l i t s i l i  t a  f o r  t t a  a l t e r l o a

tlaat th«> art it^ttartaf I *  ^ « f c  f»ffa$if. tttrtalnrrt*
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