To:

PIA — TS-135 Advisory Letter Rev 1

All Manufacturers Testing to TS-135v1.4

Date: March 10, 2023

Subject:

TS-135 Document Issues Recently Noted

Revised Items: 4, 9, 10 and 12-13 Added

Background

Several manufacturers, who are using TS-135 as guidance during their recent testing, have noted

typographical errors and other issues that should be documented and evaluated.

Objective

The purpose of this letter is to ensure that all manufacturers are notified of these issues in a
prompt and organized manner. Additionally, TS-135 will be revised as necessary to ensure its
effectiveness during use. Please take note of the following information that may be incorporated

into v1.5 at a future date.

Items:

1. Page 14, Table 1

Statement of Authorization should be TSO-C23f (not TSO-C23e) and is a typographical

error, already mentioned in C23f Appendix 1.
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Manufacturers Name, Code or Symbol X X X X X X X X X X
Part Number (w/dash numbers) X X X X X X X X X X
Senial or Lot Control Number X X X X X X X X X
Date of Manufacture (month and year minimum) X X X X X X X X X
Date to Be Removed from Senvice (if applicable) X X X X X X X X X
Maximum Pack Opening Speed (KEAS) 436 X X X X X
Maximum Gross Weight (Ib) if applicable 436 X X X
Minimum Gross Weight (Ib) 4.2 X
Average Peak Force Measured during 4 3 6tests | 436 X X
Appoved for Use Statement 422 X
Statement of Authorization Under| TS0-C-23e
and/or (J)[TSO-C-23e|if applicable X X X X X X X




Maximum Gross Weight (Ib.), "if applicable" is a typographical error.

2. Page 14, Table 1
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Applicable Section Shown Only

Marking Data Requirements

Manufacturers Name, Code or Symbol

Part Number (w/dash numbers)
Senial or Lot Control Number

Date of Manufacture (month and year minimum)

Date to Be Removed from Senice (if applicable)
Maxmum Pack Opening Speed (KEAS)

[[Maximum Gross Weight (Ib) ifapglicable- |

"Reserve/Emergency Canopy". Notice how this is done in the last two columns

Typographical error note "Reserve Emergency Canopy" should be changed to
"Reserve/Emergency Drogue..."

3. Page 14, Table 1

PIA-TS-135 - Table 1.
Data Marking Requirements
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Marking Data Requirements




4. Page 14, Table 1

Section 2.1.11 states MPOS as being defined in “KTAS”. “KEAS” was a typographical
error.

Based on how it was originally presented on the Advisory letter it would appear we were
changing from KEAS TO KTAS, when in reality the original document section 2.1.11
always read KTAS (i.e. NOTE was always on the original document, it was not a
clarification added on the Advisory).

2.1.11 MAXIMUM PACK OPENING SPEED (MPOS): The maximum pack open speed
in KTAS (knots true airspeed) is the maximum speed at which the
(reserve/emergency) parachute pack (container) is designed to be opened. This
definition specifically allows for the wearing of parachutes in freefall and/or in
aircraft at speeds higher than the maximum pack opening speed. MPOS is also
known as the “placard speed”.

NOTE: In order to provide an inherently greater margin of safety without requiring
that tests be conducted at all possible altitudes, all test conditions in this
document are stated in KEAS and that all maximum pack opening speeds are
stated in KTAS. In the event that a manufacturer elects to conduct further testing
at higher altitudes, the placard limits may be changed to reflect any test
conditions successfully conducted.

PIA-TS-135 - Table 1.
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5. Section 4.3.2 (a) Primary Actuation Device/Ripcord Test
1337.7 N is a typographical error, 300-Ibf = 1334.5 N.

Applicable Section Shown Only

4.3.2 PRIMARY ACTUATION DEVICE/RIPCORD TEST:
(@) The ripcord, including all joints, shall not fail under a straight tension test load of 300-Ibf
1334.5 NH#33++MNjapplied for not less than 3 seconds.

(b) If the reserve is to be static line actuated by releasing the main canopy, the reserve static
line, if used, must not fail under a straight tension test load of 300-Ibf (1334.5 N) applied for
not less than 3 seconds.




Page 17, Table 3
References to “9” from notes at section 4.3.8.2 on data required are a copy-and-paste

misprint.
Applicable Section Shown Onl
PP Y PIA TS-135 Table 3
Required Qualification Tests
Emergency Single or Dual
Motes on Data ol Reference | oPe=d at Pack et Wi | Main Pack Parachuts i Hamess Resene
Required D Paragraph ?FE:';? SstYWSEM | Condtion | Assemblies |Parachute Assembly
Dummy Live Dummy Live
1, 3 (or4), 5,10, 11 Direct Drop MARD device™ 4381 B0 KEAS <= MaxOW Full A 4
1,3 (or4). 5, 12 Direct Drop MARD device™ 4381 <= MaxOW Full MIA 4
1.2.5.9 Functional Tests, Breakaway 4382 < 20 fps Vv <= MaxOW Empty NIA a
1.3, 5813 Functional Tests, Breakaway "MARD dewce” 4382 <= MaxOW Empty MIA 4
1,355 14 Functional Tests, Breakaway MARD device” 4382 <= MaxOW Empty MIA 4
1.3, 5815 Functional Tests, Breakaway "MARD dewce” 4382 <= MaxOW Empty MIA 4
1,3.58°12. 18 Functional Tests, Breakaway "MARD device” 4382 <= MaxOW Empty MIA 4

Notes on Test Critera
1

Record Pass/Fail

2 Record Riser Force

3 Record Opening Time

4 Record Altitude Loss

5 Video Record

8 Record Oscillation Angle
7 Record Rate-ofDescent

8 Record Ripcord Pull Force

[ 0 an RSL used, then half of the cutaway test shall be connducted with the RSL - a total of B fests is required ]

Page 17 Table 3
The number of Dummy tests for the 4.3.6.3 is 12, not 3, as this is a typographical error.

4.3.6.3

STRENGTH TEST, ADDITIONAL MEANS OF COMPLIANCE HARNESS (ONLY):

A harness may, at the manufacturer’s option, be placarded with a higher average peak opening
force than what was measured in 4.3.6 tests by performing additional tower drop tests as

outlined below:

The harness shall be drop tested using a torso shaped dummy, three (3) times for each of four

(4) different loading conditions.

Applicable Section Shown Only

PIATS-135 Table 3

Required Qualification Tests

Emergency Single or Dual
Motes on Data i Referenge | SPooaalback Test Wi | M Pack Parachuta : Hamess Resene
Required T Paragraph ?I*P;:g? eSS | congition | Assemblies mimchiile Aesemihy
Dummy Live Crumimy Live:
Structural Overload Tests 436
1235 Complete Assemblies 4381 Fig. 1 Fig. 1 NS 3 3
1,235 Alemate Means of Compliance. Canopy Only 43862 Fig. 1 Fig. 1 NS 3 3
) MIA 5 MEA
1.235 Altemate Means of Compliance, Hamess Only 43863 Fig. 1 Fig. 1 NS = -3
1235 Drogue (if applicable)|  4.3.6.4 Fig. 1 Fig. 1 NS 3 3




8.

Page 17 Table 3, Section 4.3.8.2

Breakaway drop tests, it is written "From the time of pack opening, the canopy must be
functionally open within the altitude or allowed time as calculated in 4.3.8.". Per Table 3
the data required for 4.3.8.2 Functional Tests, Breakaway are "1, 3, 5, 9". 3 being the
record of the Opening time, Criteria 4 = Record Altitude Loss is missing in the Table 3.

4.3.8 FUNCTIONAL TESTS (Normal Pack - All Types):
Opening Time or Altitude Loss: Using the MOW in pounds and the MPOS in KTAS for all 4.3.8
tests the maximum allowable opening timg and jhe maximum allowable altitude loss on any drop
shall be determined from the following formuias..

(a) The greater of 3.00 seconds or the value determined as follows:
Opening Time Allowed (sec.) = (MOW - 250) * 0.01 + (MPOS/150 * 3.0)

(b) The greater of 300 feet or the value determined as follows:

Altitude Loss Allowed (ft) = (MOW-250) + (MPOS/150 * 300)

4.3.8.2 BREAKAWAY DROP TESTS (systems with main canopy release):
Eight drop tests shall be made by breaking away from an open and normally functioning main
parachute canopy and actuating the reserve parachute within 2 seconds of the breakaway.
These tests shall be conducted by a person (or suitable other devices) weighing not more than
the maximum operating weight. The initial vertical velocity shall be less than 20 ft/s (6.1 m/s) and
the total velocity less than 36 ft/s at the time of breakaway. From the time of pack opening, the
parachute canopy must be functionally open within the altitude(or]within the allowed time as
calculated in 4.3.8.

NOTE:
(a) If a reserve static line is part of the assembly, then 4 of the breakaway drops shall be
made with the reserve static line actuating the reserve pack.
(b) If a “MARD device” option is offered, an additional 16 drops at weights and airspeeds (at
the time of pack opening) must be performed as outlined in the Table 3 with the MARD
attached.

Applicable Section Shown Only PIA TS 1 35

PIATS-135 Table 3
Required Qualification Tests

Emergency Single or Dual

Speed at Pack Main Pack Parachute Hamess Reserve
Opening Test Weight Assemblies Parachute Assembly|
(KEAS)

Notes on Data Reference

Required Test Description Paragraph Condition

Dummy Live Dummy Live

[1, 3,59 Functional Tests, Breakaway 4.3.8.2 <20 fps Vv <= MaxOW Empty N/A 8

Should Read
1,3(or4),5,9

Notes on Test Critera
1 Record Pass/Fail
2 Record Riser Force

3 Record Opening Time

4 Record Altitude Loss

5 Video Record

6 Record Oscillation Angle
7 Record Rate-of-Descent

8 Record Ripcord Pull Force
9 If an RSL used, then half of the cutaway test shall be connducted with the RSL - a total of 8 tests is required




9. Page 17 Table 3, Section 4.3.11
Live Tests require the main compartment to be tested in both full and empty
conditions, this is missing in Table 3 and should be tested in these conditions as
noted below.
Also, Pack Opening Speed was correctly noted in section 4.3.11 but incorrectly
stated in Table 3.

4.3.11 LIVE TESTS:
Per Table 3, there shall be a minimum of 4 live tests with an individual weighing not more than the
maximum operating weight in each harness. Two drops shall include a freefall of not more than 3
seconds and 2 drops shall include a freefall of at least 20 seconds. These tests may be
conducted in conjunction with functional and/or rate of descent tests when practical. The user(s)
must suffer no significant discomfort from the opening shock and must be able to disengage
himself (themselves) unaided from the harness after landing. For this test the standard harness
may be altered to permit attachment of a certified reserve parachute assembly (less harness)
provided that such alteration does not interfere with the normal operation of the parachute
assembly being tested. Reserve parachute assemblies shall be tested with the main
compartment(s) full and empty, with a minimum of two tests each.

NOTE: Live tests for Dual Harmess Reserve Parachute Assemblies may be tested with the
parachutist in command and a dummy payload in the passenger harness.

Applicable Section Shown Only

PIA TS 135

PIA TS-135 Table 3
Required Qualification Tests

Emergency Single or Dual
Notes on Data Test Descrintion Reference Speoed;ti:ack Test Weight | Main Pack Parachute Hamess Resene
Required P! Paragraph pening g Condition Assemblies Parachute Assembly|
(KEAS)

Dummy Live Dummy Live
1,3,5 11 Live Jumps 4.3.11 < 60 knots <= MaxOW N/S 2 2
1,383,512 Live Jumps 4.3.11 > 120 knots <= MaxOW N/S 2 2

Should be:

1,3,5, 11 Live Jumps 4311 <3SECFF <=MaxOW || Empty ) 1
1,3,5 11 Live Jumps 4311 <3SECFEF <= MaxOW Full 1
1,3,5 12 Live Jumps 4.3.11 =20 SEC FF <= MaxQW Empty 2 1
1,3,5,12 Live Jumps 4.3.11 \ = 20 SEC FF <= MaxOW Full 1

This same Pack Opening Speed was also noted in AS8015 REV B:

439 Live Drop Tests, All Types: There shall be a minimum of 4 live drop tests with an individual weighing

not more than the maximum operating weight in each harness*. Two drops shall include a freefall of
not more than 3 s and 2 drops shall include a freefall of at least 20 s. These tests may be conducted in
conjunction with functional and/or rate of descent tests when practical. The user(s) must suffer no
significant discomfort from the opening shock and must be able to disengage himself (themselves)
unaided from the hamess after landing. For this test the standard harness may be altered to permit
attachment of a certificated reserve parachute assembly (less harness) provided that such alteration
does not interfere with the normal operation of the parachute assembly being tested. Reserve
parachute assemblies shall be tested with the main compartment(s) full and empty, except dual
harness reserve parachute assemblies.

10. TS-135 makes no reference to using calibrated equipment, but all tests should be
conducted using instruments calibrated for the range and sensitivity required for
parachute testing. Calibration of instruments should be documented in the test
report. It is advisable to provide your Cognizant Agency a detailed test plan prior to
beginning any testing.



11. 4.3.6.3 STRENGTH TEST, ADDITIONAL MEANS OF COMPLIANCE HARNESS (ONLY)
Clarification on the test method:
TS-135 specifies that for conditions b and c, only the left/right side of the
harness/canopy attachment point(s) shall be loaded to a combined load of 66% of
placard load. The intent of this test is to load one side or the other to 66% prior to
loading the opposite side. It is neither intended nor desired to completely disconnect

t

he opposite side, as the resulting harness geometry is unrealistic. It is acceptable to

extend the opposite riser or connect it to a lower point (i.e. lines attachment to base

I

ing on non-functional riser) to ensure the rest geometry of the harness remains as

designed.

Note: For single harness systems equipped with cross-connectors (such as chest-
mounted reserves), the test must be done with one side completely disconnected
and relying on the cross-connector for strength.

4.3.6.3

STRENGTH TEST, ADDITIONAL MEANS OF COMPLIANCE HARNESS (ONLY):

A harness may, at the manufacturer's option, be placarded with a higher average peak opening
force than what was measured in 4.3.6 tests by performing additional tower drop tests as
outlined below:

The harness shall be drop tested using a torso shaped dummy, three (3) times for each of four
(4) different loading conditions.

The dummy weight shall be not less than 75% of harness maximum operating weight and the
drop distance shall be as necessary to generate the required forces.

Up to three (3) separate harnesses may be used; however each harness shall be subjected to a
minimum of one test at each of the following four test conditions.

(a) Test condition one — All risers loaded to a combined load of at least 100% of placard
maximum load.

(b) Test condition two — Only left side harness/canopy attachment point(s) loaded to a
combined load of at least 66% of placard load.

(c) Test condition three — Only right side harness/canopy attachment point(s) loaded to a
combined load of at least 66% of placard load.

(d) Test condition four — Each unique brake setting shall be tested to a minimum of 16.7% of
placard load if applicable.

12. Page 16, Table 3
Note #2- “Recording Riser Forces” for test number 4.3.3 is a typographical error.

PIA-TS-135 - Table 3

Applicable Section Shown Only

Notes on Data
Required

Emengency single or Dual
Test Description Reference Spegdez:i o Testweignt | AN Pack Parace Hamess Resene
Paragraph pening g Condition Assemblies  |Parachute Assembly
(KEAS)
Dummy Live Dummy Live

Primary Actuation Device/Ripcord Test 4.3.2 IAW 4.3 2 (a) through (d)

Human Factors and Actuation Force Tests 43.3 IAW Table 2 and as described in paragraphs 4.3.3(a) through ()

Human Factors Tests, Harness 4.3.4 Demonstrated by successful completion of live jumps per paragraph 4.3 .11

Notes on Test Critera
1

Record Pass/Fail

2 Record Riser Force

Rocard Onenina Time




13. Page 16-17, Table 1
a. We can see the marking of limitations are only requested on Risers when not
integral with harness. Those 2 limitations require to be marked as well on stowage
container or harness (if not integral with container).
b. 4.3.6 and 4.2: Maximum Gross Weight and Minimum Gross Weight are not the
terms define and use in TS135. The terms use are Maximum Operating Weight (MOW)
and Minimum Operating Weight (MinOW)

PIA-TS-135 - Table 1.
Data Marking Requirements

hute, efc.)
letc.)

py & Riser (if

—

43.6 STRUCTURAL OVERLOAD TESTS:
No material(s) or device(s) that attenuates shock boads and is not an integral pant of the
parachute assembly or component being cerified may be used. Tests may be conducted for
aither a complate parachute assembly or separate componants. There shall be no evidence of
material, stitch, or functional failure that will affect airworthiness. Faor reusable items the same
itams shall be used for all 4.3.6 tests. Peak opening force shall be measured on all 4.3.6 tests.
The parachute must be functionally open within the number of seconds calculated for 4.3.8 tests.
Parachute assemblias shall be tested in accordance with the following schedule:

—

hamess)

Drog,ug\Release Devi

ot integral with container)

—~

(a) Test waight = Maximum operating weight » 1.2
Test spead = Maximum pack opening speed x 1.2

—

/Emergency Drogue C

—

-OR-

Risers (if not integral

sed)

u
I;dl

¢ | »¢ |Reserve/Emergency

(b) Test weight = Maximum operating weight multiplied by the factor from Figure 1
Tast spaad = Maximum pack opaning speed multiplied by the factar from Figure 1

Howaver, the test speed must not be less than 180 KEAS (333.4 km/h) for reserve and
y parachute blies and the test waight must not be less than 264 Ib. (120 kg).

For dual harness parachute assemblies the test waight must not be less than 600 |b. (2F2.7 kg)
and the test spead must not ba less than 200 KEAS (370.4 kmih),

Should be: Maximum Operating Weight (MOW) (Ib & Kg)
J

IMaximum Gross Weight {Ib) if applicable 436
Minimum Gross Weight (Ib) 4.2

0
Should be: Minimum Operating Weight (MinOw) (Ib & Kg)

4.2 MARKING REQUIREMENTS:
Marking requirements are listed in Table 1

—

}\{ > | ><| > |primary Actuation Device (Ripcord or Equivalent)
¢ e | e e e | ¢ | 2<

=] X@sewe Static Line (if used)

52| | 3¢ | ¢ | ¢ |Res

=

3 [ 3 3] 3| 3¢ 3| > | X |stowage Container

| 32| 22| > | > X [Hamess (i

>

w2

>
>
>
>
=

NOTE: The data iters isted in Table 1 need not be marked at the same location on the
component 3s_long as all of the pertinent information is permanently markesd.

424 MARKING, STOWAGE CONTAINER - OPERATING LIMITS:
The minimum and maximum operating limits in Table 1 shall be marked‘placarded on or
altached io the uulwd\. of the parachule stowage container (pack). The marking/placard may
refer 1o the owner's manual for thes resemum operating weight The kowes! masimum operating X
weight of any component in the assembly (canopy, hamess, etc ) and the lowest pack
opening speed of any component (canopy, hamess, etc.) shall be marked on the cutside of the
stowage container (pack) in such a location as to be readily available to the user during donning
of the parachute assembly and subject toa mnimum of obliteration during use.

This infesmation may aliemately be placed in a pocket marked with the: legend ‘Operating
Limitations Inssde’, e pockel must be readily available o the user during donning of the x
parachiite assembly and subject 10 a miniminm of shMeration dunng use

MNOTE: The maximum pack apening speed and minimurm and maimum weight maekings shall
be in a block typeface, in a mnimum size of 0 375 inch (9.5 mm) tall (27 point type). The ather
information required by Table 1 may be marked in another location, if desaned

422 MARKING, CANOPY - STATEMENT OF USE:
Each ceriied canopy shall be marked to show its approved use as follows

4221 “Single Harness Emerngency Parachule Canopy™
“Single Hamess Reserve Parachule Canopy”
“Singhe Hamess EmengencyReserve Farachute Canopy”
*Dual Harmess Reserve Parachute Canopy™

4222  Eachcanopy (single hamess types only) that has not been tested in accordance with the
breakaway tests of Section 4.3.8.2 shall be marked as follows:

‘LIMITATION: May mod be used wilh main parachute breakaway device”

~~~~~~ End of Advisory ~~~~~~

PIA - Parachute Certification Standards Committee- (PCSC)
JEFF JOHNSTON - Chair (pcschair@pia.com)
MATT ZWICKER- Vice-Chair (Matt.Zwicker@airborne-sys.com)
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