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11 1 Reference

Letter , SMOSM-EGG , Headquarters , US Army Aviation
Materiel Command , 6 June 1966 , subject: “Request for  Military Po-
tential Test , “ with 1st Indorsement , AMSTE-BG, Headquarters , US
Army Test and Evaluation Command , 12 July 1966.

2. Background.

here has existed for some years a need for  a reliable system
• for  tracking Army helicopter rotor blades on the ground and in fli ght

under day and night VFR conditions . The electronic rotor-blade track-
ing equi pment in use today requires an extensive amount of depot main-
tenance and is limited to g round tracking. In addition , the equipment
is unreliable during inclement weather and night operation. In an at-
tempt to solve this problem, a Model 135M Blade T racker was sent to

• the US Army Aviation Test Board (U SAAVNTBD) for  testing

3. Descri ption of Materiel .

The Model 135M Blade T racke r consists of a portable power
supply and a hand-held strobe li ght (fi gure 1, inclosure 1~ .
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4. Objectives.

‘
~~~~~~~~~ Purpose .

To dete rmine whethe r the Model 135M Blad e Tracker  has
military potential for  use in tracking Army helicopte r rotor blades on
the ground and in flight under day and night VFR conditions .

b. Test Objectives. \~
To dete rmine:

(1) Whether a significant reduction in weight and dimer ~-
sions exists when compared with those of the AN/USM-l88  Blade Track-
ing System.

(2) The adequacy of the operational procedures.

(3) The length and type wiring required to use the test
item with the CH-47A Helicopter.

(4) Optimum size and color scheme for  tracking tip tabs .

(5) Whether a special sighting device is necessary  to pro-
vide read-out from tabs and , if so , to dete rmine power , size , and
bracketry required.

(6) Whethe r maintenance of the test item is reduced sig-
nificantly when compared with that of the AN / USM-l88.

(7) Any changes or additional items required to adapt the
blade tracker to the CH-47A Helicopter.

5. Scope.

The USAAVNTBD conducted a military potential test of the
Model 135M Blade T racke r using the CH-47A during the period 25 Jul y
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1966 through 9 September 1966 at Fort Rucker , Alabama, and Fo rt H

Benning, Georgia. The military potential of the test item for  tracking
Army helicopter rotor blades on the ground and in fli ght under day and
night VFR conditions was determined through use of the test item for
26 hours. Use of the test item was restricted to temperate climate ,
fixed-base conditions .

6. Summary of Results.

he test item , as adapted , operated satisfactorily for  tracking
CH-47A Helicopte r roto r blades on the ground and in fli ght under day
and night VFR conditions. The system had a concentrated parallel
light beam of such intensity that tracking was accomplished during day-
light at any position other than directly into the sun.  At ni ght , there
was an over-abundance of li ght .

a. Wei ghts and Dimensions.

The wei ght and dimensions of the test item were  reduced
significantly when compared with those of the AN/U SM- 188 .  Wei ghts
and dimensions were :

(1) The Model 135M power suppl y and strobe li ght wei ghed
16 pounds and the connecting cables required wei ghed 12 pounds , for  a
total of 28 pounds. The dimensions of the powe r supp ly and ca r ry ing
case for the flash tube were 6. 5 inches x 6. 5 inches x 15 inches.

(2) The wei ght of the AN/USM- 188 with the t rans i t  case
was 150 pounds. Physical dimensions of this t r ans i t  case were 21
inches x 24 inches x 26 inches.

b. Operational Procedures.

Ope rational procedures were not furnished.  Procedures
H H established during the test are shown in inclosure 3, and were suitable

for operation of the test item.
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c. WirinZ Requirements.

The wir ing requirements to adapt the test item to the CH-
47A Helicopte r we re determined to be two 100-foot extension cables ,
Type S JAWC.18 (d rawing No. S iriclosure 2).

d. Tracking Tip Tabs.

I.

The optimum tracking tip-tab target  size was 7 inches x •

1.5 inches. (See tracking tab drawing No. 1, inclosure 2 . )  The blade-
tip targets were  similar in construction and consisted of six targets
per set , three for the forward and three for  the aft rotor blades . The
most suitable color scheme for  the tabs was yellow , red , and green ,
using s t r i ps of reflective tape on one set for  ni ght operation and jeweled
ref lectors  on the ether set for  day ope ration.

(1) The tape color scheme was so arranged that the red
target , which was mounted on the red blade , had one horizontal 1/4-
inch stripe through the center;  the green target  had three 1/4 ~ inch

* stripes with 1/4-inch s paces located on one end ; and the yellow targe t
H 

had three 1/4-inch stripes with 1/4-inch spaces located on the opposite
end . When the operator was viewing the target  tip tabs with the strobe
li ght , an ideal intrack condition was indicated by a three-one- three
pattern , with the red bar in line with the cente r green and yellow bars
(figure 5 , inclosure 1).

H 

(2) The jeweled ref lectors  we re arranged yellow, red , and
green.  The jeweled color scheme was a r ranged  on the target tabs in
str ips  0. 5 inch wide and 2 inches long. The yellow reflector  was
mounted on the left end of the tab , t~ i - red ref lector  in the center , and
the green  ref lector  on the right end of the tab , so that when the ope r ator
was viewing the target  ti p tabs with the strobe light , an ideal intrack
condition was indicated by a pattern of yellow, red , and green in a
strai ght-line pattern (fi gure 5 , inc losure  1).

F ~~ - - 
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e. Sighting Device.

A special si ghting device was not required. Visual sighting
across the top of the hand-held strobe light was adequate for reading
the tip targets.

f.  Maintenance Requirements.

During the 26 hours of operation, no maintenance was re-
quired. No maintenance manuals we re furnished with the test item.

g. Required Changes and Additional Items.

(1) The following items which were needed to adapt the
blade tracker to the CH-47A Helicopte r , but we re not provided , had to
be desi gned and manufactured locally: H

(a) Tracking tip-tab targets (figure 2, inclosure 1 and
drawing No. 1, inclosure 2) for the forward and aft rotor blades (each
set containing six tabs ; one set for  use during dayli ght and one set for
use during darkness) .

(b) Bracketry (figure 3 , inclosure 1 and drawing Nos.
2 and 3, inclosure 2) to mount the magnetic pick-up (one type for air-
craft prior to S/N 64-13132 and one type for aircraft S/N 64-13132 and
subsequent).

(c) Necessary wiring and connectors (figure 4, in-
closure 1 and drawing No. 5, inclosure 2) for providing power to the
test item.

(d) Striker plates (figure 3, inclosure 1 and d rawing
No. 4, inclosure 2) for mounting on swashplate rotating star.

(2) The magnetic phase detector (P/N 1332-300-02, FSN
1615..789-4975), a standard supply item , was required for  signalling
electrical inputs to the power supply unit.
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7. Deficiencies.

The following deficiencies were discovered during this test:

S Suggested
Deficiency Corrective Action Remarks

a. No opera- Proper procedures The operational
tiona l or main- should be established procedures es-
tenance proce- for use with all Army tablished during
dures were hel icopters,  the te s t were sui t -
furnished with able for tracking
the test item. CH-47A Helicopter S

rotor blade s under
the test conditions.

b. An instal- Provide suitable in-
lation kit was stallation kits for
not provided each type Army hell-
with the test copter.

J item for adapt-
ing it to heli-
copte r blade
tracking.

8. Conclusions.

a. The Model 135M Blade Tracker has military potential for

- 

- tracking helicopter rotor blades.

b. The deficiencies o~Ltl ined in paragraph 7 should be cor-

~~ ~~~~~~~~ 
rected .

b *
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9. Recomme ndation.

It is recommended that when the deficiencies outlined in para-
graph 7 are corrected , additional testing be conducted to dete rmine
maintainability, durability, and suitability of the test item.

3 m d  RAYMOND E. JOHNSON y~~~—
1. Photographs Colonel , Artillery
2. Drawings President
3. Operational Pro-

cedures ‘
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Figure 1. Portable powe r suppl y and strobe li ght.

- - ---5 -—- - - -~~~~~~~~~~~~~~~~~~~~~~~~~~ --—-— 
—5 -

~~~~~~~



~
T T

~
- 

- — 
- __________________________

1111
- 

55-

— ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ 
- - 

~~:S
•iS .

,, _ _  1J ~~
‘ 5

____ 
_ _  

H

:

H 

J I .3 1 4 1 5 . 1i..Li. . .L~iib~ I~1 .

Figure 2. T racking ti p-tab targets .

H 

~~~~~~~~~~~~~~~~~~~~~ ~~~~ --~~~~~~~~ --~~~~~~~~ 
_



JL Ii-J 

— 55.-,—.— S~~5.S ~~~~~ *S555~~ 5 
~~~~~~~~~~~~~~~~~~~ 

— —
~~~~~~~~~~~

—
..—.‘~~~ 

_i .~.
~~~~I S .

,1 ~~~~

app TT~~~B

LTJT~1P14J~
1T[T[

~fl 
\ft~\ii~ i2~

:1
Figure 3. Str iker  plates  and bracket ry .



--
~
i.
~ 

5 , - ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- _

~~~~~~~~~

- 

~~~~~~~~~~

H
L

Fi gure  4. W i r i ng  and c n ~~ e ct or  p l u g s .

I

LI

i:;1
! ‘

l- ,t )

L ~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~~~~ - - 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~j~~~~~~~
’ _  

~

_

~~~~~~~

_ _
—_ . ,-‘-_. ‘

~~~~ —5-- 
_

5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —.—- 

-,

C C
0 0
0 0
a) a)

z
w - - - 

_
• I-

_
U tna a -aa 0 a 4) 

~J) 
S

— 
S

4
I- 

- 

_
0.

I ’  —

I-

*

=
c~4 — C~4 —

I 4) I 0
>1, >1

— 
_ i  

_ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-- _ _ _ _ _ _ _

‘ -1

DRAWINGS

•1

~ I. I  I

a 
5

-:



- . - , -
~~ 

_ * _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5 I

~- 1
H

N cO~~~.

-
. 

S 

S 

J 
-

~~~~ 
-: 

-

~~~~~I — — ‘4 j  ~ 
H

F-

I -

H I 4
~J~~~Ja (j _J I H i

-~ A
LiJ~~

__ 

1

Lii



~ à i 5’~ii
_ - -~~ — 

- . ~~~~~~~~~~~~~~~~~~ 
__sI—

.
5 F

(‘~1
0

Il H—s- -

FI I ‘~~lfl F- 1 -
,

Qu22 I ‘ Q  I
7 N! I

I ‘S

a~1 I -

• _ _  

I 
_- I C o . ..- . 5

000 j

:1

~~~~~ ~~~~~
‘H—

~
- . L

~~ ~
-
~~iJ

I(n



- —v-. 
- j’ ~~~~—* .Ier~

_ , 
~~~~~ •__ .-

S 

• •

~~~~_ 

;

a
) I
0 $fl 0 ~— Z

~~

x \ x  L -[i-

—

.

— - (Th _ - I-— 5

N (I -

4 —

—1- x ,flJ x — 

- f ~
O N

I -~~~~~~~~ —. -- -.-S
~~~1 ID W) 

H
i

—
_ .S S IL-.S .~rS . SN

4’ -
f - -

S Liii
;~

-55-—---- H .



_____ - - S 

~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~ 

— ~~~~ -5- -- — 
~~

,- -i-- - - --— 
---•w 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—- - - 5

-— .—’-—

I
0 0

C~J Z

(fi~~~

“ 4
,

Z Fo t

•1
H 

~~~~~~ . 
-_____

1~~ _ _  _ _

_ _  

S

-F 
-

-- H - . .

~~~ SH 
H - -

-- 

~~~~

\ \ fk —

I .
~~ S

1

UL 1 •
‘

41



prr — 
55 ~5-_~~ _~~~~~_~~~~~~~~~~~‘

_ 5  ‘Z~~~~~~’ - -~~r~ 
— 
~~~~~~~~~~~~~ 

- -‘I

- F

L~~_ _~~* j - ~ __~~~t ~- 

~
_ _ -_ _ _ F R  

c’~

o 
-

~~~~~~~~~~~~~~~~~~ ~~~~~~~

I 
_ _ _ _ _ _  

_ _

H o~J /~~ Jo

_ _  

I 

_____  

~~~~~~~~~~~~~

a j
$_
~~~~~~

iT E1<~
: 

I

-j
- 

S 
_ _ _ _  - _ _ _ _  

a
r ‘.>u ~

H
0 ~-. 1i iP W
2 .

~~~~

5.- --*_—~~ —-Jill- .~~~~~.-__  S~~~~~L~J_ ~~~~~~~~_-~~~~~~~ _ _ _ _ _ _ _ _



U.. 
~
-•‘

~
•--- -

-r - 

~~~~~

- -y-
S r .vr~~ 

-

~~~~~~ - ‘ S 5 - .S H , .  ._ — .:: i - 5 — - -5--

I
_ _ _ _ _ _ _ _ _~S5F I .5-

_ _  

• 

.

5
.

I ! ~~~~~~~ I~ ~~~~~ 
- -

Iii 
~j j  ‘4

~~SI 
I’. ‘q ’i. —

J~~a

I ~
i 11 

TH-
. H 

_ _

&1H _1 -. ~- Lt

_

~~~~~~~~~~7~~~



S 5 H S ~~~~ .55~~S ~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ ~~~~- r ~~ ’- ~~~~~~ 
- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

tn-
t’0
C’,

ILl $

7
‘-I gf~ 

•“

_ 0

if)
Ct1

_ _ _ _ _ _ _ _ _  

- 
0

_  

I

~ti1 
_ _ _ _ _ _ _ _ _ _ __ _H -— -~~~ - 5—. _~~~~.



~ 

~~~~~~~
5-
~~~~~~~~~ ’ -  - -- ~~~~i::~~_~~~. — 

- 
-

~ 

-- ~~-- S 
-. *SS~~ ~~~~~~~~~~~~~~~ ~~~~~ -,- ~ 1~~~~~- T

1•

IL 0
~ z
I-

‘~
p
~~ ~~

- I

S

.

.

a .

+ 

t lhj .
I A

j  k-’—~-t

I t

$ 
I’ - ’

H

L~~~.
00

— — H~~S_ — ~~~~~~~~~~ — 
__

~ —‘———5- 5-—.



- ~~~—-- — --

~~~
-

~~~~~~
-— • ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ j  ~~~~~~~~~~~~~~~~~~~~~~~~~~~

d)

‘t~~~ I I I  LIJ ’ d ~~~ 
Lii .

\ C  ‘ Lii I I I  J -a( :— j

~~ ~~a. i i i  a
— > i i i  ~~~

‘ Jn> 01ii z

~ o_ ~~~ III ~- — c~
&0 ~~~

_ ‘~) Lii
j d)  ö~~i ~ ~PU 0 !~~‘~ ~~~~~

~~~~ III Q~~
IH !o.9 ‘11Lu~~ ~ 11~ci~ 

_ _ _ _
H 

~44J~~ 
Q~~j V 

~~~-~~~L .-zØ
0 L~~J~~~~~ ~~~~ ~~~~ 43~ 

_ _ _

/

/L
~ 

1 1~LF~ 
,

S_ _

N. ~~~~~
L— ’

~ —4 
~~~IL1

~~~ I JuJ~ -~
i.,flO z ~U1JO J O~~~~ —

~~.d. ~~~o— ~
ç)
z

iI3

~~~

+ I



~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

H H

4 - H ~~~~H H SS H H
’

5-.

‘1

4

OPERATIONAL PROCEDURES

—
H

H 

- 

INCLOSU R.E 3

3— 1

S • HSS

~

55

~

S

~ 

-



WI,. 
__________—5-—-- -‘5- -- — H

5 -- _ _ _ _ _

-i -

-
H Model 135M Blade T racker

H 
Ope rational Procedures for CH-4?A Helicopter Roto r Blades

1. A concentrated parallel light beam from the hand-held strobe

light is directed manually toward a predetermined peri phe ry area of
the rotor-blade disc so as to strike the rotor-blade tracking tip tabs ,
which are mounted on the rotor-blade tips by means of screws . The
strobe light tri gger switch is then depressed to allow strobing of theS blade-tip tab plates. The pulse signal for  strobe effect is provided by

H the magnetic pick-up unit mounted on the forward stationary swashplate
which sends a pulse each time one of the three pick-up striker plates
passes over the magnetic pick-up unit. The three pick-up plates are

H - mounted on the rotating swashplate and are equally spaced 120 degrees
apart. The forward rotor blades can be tracked in flight from : (a) the S

H, cabin through the open top half of the right-hand door , or (b) through the
forward left-hand cabin window. The aft rotor blades can ~e tracked 

S

from : (a) the aft left-hand window, or (b) the aft right-hand window.
H Blade tracking can also be accomplished from outside when the aircraf t

is on the ground.

2. Any out-of-track condition will show up as a displacement of H

$ the ideal pattern of 1/4-inch stripes and 1/4—inch spaces between
stripes. It is possible to estimate accurately the amount of displace- H

ment up to 3/4 inch.

3. The blade-tracking tip tabs should be removed afte r the track-
ing operation is completed to prevent decreased blad e efficiency during
normal operations . The magnetic pick-up and striker plates may
remain installed without inte rfering with operational characte ristics of

H 

the helicopter.
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