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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
New military unique, standardized specification for lightweight, circular connectors:

OBJECTIVE: The intent of this EPS was to obtain feedback from electrical connector
manufacturers, military services, and other interested parties for use in the
development of a military specification package for environment resistant, lightweight
circular connectors.

. BACKGROUND: Design requirements for newer military platforms require smaller,

lighter electrical components. The proposed circular connector styles in the attached
draft military specification are very similar to MIL-DTL-38999 series lll, triple-start
connectors with rear release, removable contacts. Connectors specified by the draft
document are expected to meet the majority of MIL-DTL-38999 performance
requirements. Some requirements have been decreased from MIL-DTL-38999
requirements. Some new requirements have been added.

Differences between the subject draft specification and MIL-DTL-38999: Physical
differences between connectors specified by the draft military specification and MIL-
DTL-38999, series lll, include lighter weight / thinner connector shell walls, shorter
length connector shells, and different outside diameters of the connector shells. Two
connector shell sizes are smaller than MIL-DTL-38999, shell size 9. The connector
mating system includes 3 keys/keyways, rather than 5 keys/keyways found in MIL-
DTL-38999 connectors. In addition, the electrical pin and socket contacts include a
proposal for new standardized contacts: 1) Shorter length size 23 contacts, and 2)
New standardized size 20HD contacts. Socket contact sizes 20, 16 and 12 are
shorter in length than the standard MIL-DTL-38999 series Ill contacts. Currently,
commercial versions of the draft mil spec connector use MIL-DTL-39029/57 and /58
size 20, 16 and 12 QPL’d contacts (these contacts are currently used in MIL-DTL-
38999, series Il). The new spec will use pin contacts in accordance with SAE-
AS39029/122 (socket contacts spec is TBD). Connector rear accessories: In addition
to a 38999 shell style that includes rear accessory threads, the proposed specification
includes a connector style with an integral banding platform.

A rough draft of the proposed mil spec was attached to the EPS to provide interested
parties with additional information about the proposed specification.

. SUMMARY OF COMMENTS: The EPS project was published in January 2018
for review and comments. Teleconferences have been held to coordinate proposals
received with prospective connector manufacturers and interested OEMs. Other
technical comments are being retained for later discussion during an upcoming
coordination meeting. Editorial comments received on the rough draft, such as
comments pointing out spelling corrections and typographical errors, are being
incorporated into the upcoming initial draft. Because the current proposed design is
intended to be interchangeable and intermateable with commercial connectors in
current use on military platforms, comments proposing major design changes that
would prevent intermateability are currently beyond the scope of this project. These
design proposals will be held for a possible “series II”. Disposition of these
comments/proposals are included in the attachment.

IV. CONCLUSIONS: The results of this EP Study are sufficient to support continued
development of the proposed new military specification.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

Comments received from the following interested parties:

1) Missile Defense Agency (MDA): DLA received numerous editorial comments from
the MDA in the form of a “mark-up” to the rough draft. These editorial comments will
be incorporated into the upcoming initial draft of the document. Further coordination
with the MDA will be conducted if needed for any comments that are not accepted for
incorporation into the initial draft. A copy of the MDA’s marked-up version of the
rough draft will be provided to any interested party upon request.

2) Raytheon:
Note: DLA received comments in the form of a “mark-up” to the rough draft. Some

comments are general in nature and do not include specific proposals. Raytheon’s
comments are transcribed from the marked-up draft and included below. A
teleconference with Raytheon, ITT Cannon, Amphenol, Omnetics and DLA was held
on 7 June 2018 to develop a consensus and comment disposition. The disposition of
comments follows:

Comment #1 (Raytheon). Missing from document: a. Figures for recommended
panel cutouts for receptacles and b. Tables for recommended jam nut torque values.
Comment #1 DLA response: Propose to include panel cutouts and tables with
recommended jam nut torque values in the “to be determined” section 6, “NOTES".
Figures with recommended panel cutouts and tables with recommended jam nut
torque values are not a requirement for the connector products specified by the
proposed military specification. For example, connector manufacturers will be
required to meet external dimensions specified for jam-nut connectors, but an end
item manufacturer is responsible for the panel cutout. However, this type of
information will be provided in section 6..

Also missing: c. Max panel thickness to be specified on slash sheets.

DLA response: Concur, panel thicknesses to be specified on applicable slash sheets.
Per discussion with connector manufacturers, the proposed max panel thickness is
.100 inch.

Comment #2 (Raytheon). Why not add a hermetic class? Is there no current
demand/usage for hermetics?

Comment #2 DLA response: Scope of project is currently limited to connectors with
crimp removable contacts. Once the upcoming initial draft is finalized, proposals for
hermetically sealed connectors may be considered, provided that there are military
applications that require hermetically sealed connectors.

Comment #3 (Raytheon). Table I, shell size code. Shell sizes 13, 17 and 21 omitted
from the table.

Comment #3 DLA response: Agree / concur: Since there are current military
applications for insert arrangements 13-31 and 21-100, sizes 13 and 21 will be added
to the table in the upcoming initial draft of the spec. Size 17 will not be added, since
no commercial version of the tri-start type micro circular connector is being produced
by prospective connector manufacturers.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####

. SUMMARY OF COMMENTS - Continued.

2) Raytheon — Continued:

Comment #4 (Raytheon). Glenair operating temp range -65C to +175C (table Il, page
4). Glenair has a mod code to get 200C epoxy for insert bonding. Table IV, Crimp
contact specs — Showing 39029/121 in Applicable Documents

Comment #4. DLA response: Discussed temperature ranges with Amphenol, ITT
and Raytheon during teleconference on 7 June 2018. The current designs have been
developed to meet the temperature range specified in the rough draft version of the
proposed specification.

In the upcoming initial draft, propose adding two new classes with electroless nickel
on aluminum, similar to class F and class G, but with a higher upper temperature limit
of 200°C.

Contact issue: The reference to 39029/121 (socket contact) will be deleted from
Applicable Documents for the upcoming initial draft.

Comment #5 (Raytheon). page 5, figures 14 and 15 titles, which reference the term
“RFI”. Change “RFI leakage” to “EMI shielding.

Comment #5. DLA response: Modification: Use term “EMI/RFI”, or “EMI/RFI
shielding”, as applicable, anywhere the acronym “RFI” appears.

Comment #6 (Raytheon). page 11, table V and editorial comments on paragraph
3.3.7.1. As long as silicone is cured, why not allow it as on 38999 and other specs?
Why not use the same level of detail as used in 38999 (i.e., don't specify alloy, insert
material, etc. Performance spec.

Comment #6. DLA response: Discussed issue during teleconference on 7 June.
Agreed to use the term fluorosilicone rather that silicone. Rationale: Silicone is
known to swell and expand in the presence of the types of fluids, as well as the
fumes, of the jet fuels

Comment #7, page 13 (Raytheon). Two editorial issues. To first sentence, 3.4.2, add
word “contacts”, following the words “All connectors”, and to 3.5.1.1, Crimp removable
contacts, correct typo (change “inn” to “in”).

Comment #7 DLA response: Concur. Correction to be included in initial draft.

Comment #8, page 14 (Raytheon). Paragraph 3.5.2.5, Grommet-to-wire sealing. Are
box mount type connectors included in the spec? If yes, then box mount receptacles
do not have wire sealing grommets.

Comment #8 DLA response: Currently, the addition of box mount receptacles to the
proposed family of documents is beyond the scope of this project, however, box
mounts could be added following publication of the final drafts of the initial group of
documents if there are military applications that require standardized box mount
connectors.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

2) Raytheon — Continued.

Comment #9, page 16 Raytheon). General note — need to review all paragraph
number references in requirements and test method paragraphs and tables.
Comment #9 DLA response: A more thorough review of these types of editorial
issues will be conducted prior to the release of an initial draft. The intent of the rough
draft was to publicize this standardization further for the purpose of ensuring that
design elements needed for current military applications were included in the
upcoming initial draft, and for the preparation of a list of all interested parties.

Comment #10, page 23 (Raytheon). Paragraph 3.11.2.1, Salt spray (corrosion):
Reference AIR4789 for determining failures? No corrosion sites is difficult to meet.
Minor pitting should be allowed provided no adverse affects in performance, such as
mating torque and shell conductivity. Also, Zinc nickel shows white corrosion product
after 48 hours salt spray. White corrosion product worse after 500 hours salt spray.
Comment #10 DLA response: Discussed with two connector manufacturers, ITT and
Amphenol. Issue is under review.

DLA concerns: No military department has officially adopted AIR4789 for use in DoD
specs and standards.

Note on ZnNi white “corrosion™. ZnNi is prone to surface discoloration that may
appear to be corrosion, but which doesn’t impact performance. Propose adding a
user advisory on this issue in section 6 on this issue.

Comment #11, page 31 (Raytheon). Table XVIII. Qualification and group C periodic
tests. Paragraph 3.4.2, Interchangeability and intermateability should be performed
during qualification for all suppliers.

Comment #11 DLA response: Discussed issue during teleconference and
consensus is that if contact figures are appropriately enhanced to specify additional
intermateability dimensions, then additional intermateability testing between products
produced by different manufacturers is not necessary..

Comment #12, page 48 (Raytheon). Paragraph 4.5.25.2, DWV at altitude: Drop
subparagraph e, since referencing hermetic and box mount.

Comment #12 DLA response: Concur. Currently, no hermetically sealed or box
mount connectors are included in the dratft.

Comment #13, page 53 (Raytheon). Paragraph 4.5.48, Resistance to lightning strike:
Can suppliers meet this requirement? There is some question as to whether the
small shell size will ever meet this requirement. Subparagraph f states “The peak
current, Ipk, shall be 10,000 amperes. Is 10,000 amps the right value. It seems low.
An application note for composite airframes may be needed, since the connector will
be the most conductive path, and the smaller shell sizes will not take larger currents.
Comment #13 DLA response: Amphenol has conducted some testing and will
provide additional data on this concern. ITT has not yet conducted tests but is
developing a test plan for lightning strike. Topic may need to be revisited following
publication of the upcoming initial draft.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

2) Raytheon — Continued.

Comment #14, page 56 (Raytheon). Figure 1, Receptacle intermateability
dimensions. “A” should be labeled as “Detail A”, not “A”. Same comment for the
labels provided on other figures for the drawing details.

Comment #14 DLA response: Editorial issue. Concur.

Comment #15, page 62 (Raytheon). Figure 2, Plug intermateability control
dimensions. Add note: “NOTE: SHELL SIZES 8 THRU 13".

Comment #15 DLA response: Additional review and discussion with manufacturers
required..

Comment #16, page 66 (Raytheon). Figure 3, Interface design. Detail drawing
should be part of the same figure number as where they are first identified.
Comment #16 DLA response: Concur.

Comment #17, page 70 (Raytheon).

a) Figure 5, Connector accessory interface dimension. Jam nut threads are not
specified anywhere.

a) DLA response: Mating threads will be located on jam nut receptacle slash sheet.

b) Comment #17, page 70, Figure 5, Already have a detail A on page 66.

b) DLA response: There is a detail A referenced for Figure 3. There is another detail
A referenced for Figure 5. Having two figures with a detail A in the same mil spec has
historically been acceptable practice. MIL-STD-961, the standard for mil specs, does
not prohibit the practice.

Comment #18, page 72 (Raytheon). Figure 6, Connector with integral backshell, rear
interface dimensions. Add polysulfide and alternate finish options similar to what is in
AS85049 banding platforms.

Comment #18 DLA response: Per feedback from Amphenol and ITT, the proposed
change would require changes to the current standard commercial items. It may be
acceptable for the connector shells with accessory threads. More discussion needed.

Comment #19, page 73 (Raytheon). Figure 7, Size 23 contact, pin and socket.
Contact dimensioning incomplete.

Comment #19 DLA response: ITT and Amphenol to review and modify as needed
prior to publication of official initial draft.

Comment #20, page 74 (Raytheon). Figure 8, Size 20HD contact, pin and socket.
Contact dimensioning incomplete.

Comment #20 DLA response: ITT and Amphenol to review and modify as needed
prior to publication of official initial draft.

Comment #21, page 75 (Raytheon). Figure 9, Spanner nut dimensions. Shell sizes
not specified, multiple thread pitches for a given thread size. Not sure if the thread
pitch is a product of different manufacturers, i.e., Glenair vs Amphenol vs ITT.
Comment #21 DLA response: See Glenair comments with mark-up of applicable
sizes. Amphenol and ITT to review and provide additional feedback.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

2) Raytheon — Continued.

Comment #22, page 76 (Raytheon). Figure 10, Hex nut dimensions. Shell sizes not
specified, multiple thread pitches for a given thread size. .3125 thread missing.
Comment #22 DLA response: Per discussion with ITT and Amphenol. Once
spanner nut sizes and threads are established, then ensure hex nut sizes / threads
match spanner nut sizes / threads.

Comment #23, page 80 (Raytheon). Figures 14 and 15, Change “RF Leakage” to
“EMI shielding” in both the figures themselves and in the figure titles.

Comment #23 DLA response: See earlier comment on same issue. Change
terminology to “EMI/RFI Leakage”.

Comment #24, page 92 (Raytheon). Figure 23, Vibration test accessory load fixture.
Doesn’t map to D38999 sizes.

Comment #24 DLA response: Discussed with ITT and Amphenol. Weighted
backshell is not applicable to the integral banded platform type connector shell.
Agree that this vibration test is applicable to connector shells with accessory threads.
Values may need to be adjusted, since the proposed mil spec connector shells have
thinner shell walls than comparably sized MIL-DTL-38999 connector shells. More
discussion needed.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####

. SUMMARY OF COMMENTS - Continued.

3) Glenair:

Note: DLA received several comments from Glenair. A teleconference with Glenair,
ITT Cannon and Amphenol, as well as NGC and Raytheon representatives, was held
on 24 April 2018 to discuss Glenair’s proposals further. The disposition of comments

follows:

Comment #25 (Glenair). Page 15 and fig 4 on pages 68-69..

1. Para 3.6.3 Pin to pin mating prevention. To meet this critical requirement, Glenair
recommends the following change to Figure 4. Main key / kevway polarization:

a. Different master kev/'keyway widths are required on pin-type and socket-tvpe connectors
in order to prevent pin-fo-pin mating as required by paragraph 3.6.3 of the subject
specification. This method 15 used in construction of MIL-DTL-38990 series IV

connectors.

b. Additionally a tolerance change from: 001 to: =003 is also required to increase the
manufacturability of the connectors. This tolerance reflects the master key/kevway of MIL-

DTL-38999.

The following master key'kevway configuration is proposed to remedy this requirement:

Pin-Type Connector Socket-Type Connector
Plug. key width 125+ .003 095 = 003
Peceptacle, keyway width 105 = .003 135 003

BECEFTACLE

FLUG BARREL

Figure 1, Receptacle and Plug Master Eap/Eaway Conflguration (image taken from pager 68 4& 69)

Comment #25 DLA response: Discussed proposal during teleconference on 24 April
2018 —Proposed changes would result in major design changes. Military applications

require the design defined in the rough draft. Consensus is to defer proposal for

possible “series 2” to the proposed mil spec.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

3. Glenair — Continued.

Comment #26 (Glenair).

2. Minor kevkevway conficuration. In blind mating conditions, the 3 kev / keyway
consiruction of the proposed connector can allow the plug connectors to “rock” side to
side in the region where not supported by polarization keving (3 O°clock and 9 O"clock
regions). This condition can lead into cross threading of plug connector’s coupling
thread and the receptacle connector thread:

a. Inorder to mitigate the risk of cross threading, remove possible rocking during mafting, and
improve overall mateability, an additional two minor key'keyways nmst be added.

b. This 5 key/keyway configuration reflects MIL-DTL-38990 series 3.
The following kev/keyway configuration is proposed fo remedy this nisk:

MAIN KEYHAY MAIN KEY—
]2 00aj0.10) W HET
7=
YV H
[#R]2 -004{D.10] () W

—

|_ L +001

052 4 KEYS
PLUGS -0
[ ooagec o] B i o

L gy 005
03 4 KEYWAYS

S e4[p 10 7 HI o)

RECEPTACLES
Minar keykeyway rotations
s d keyway
?,:mnge,:z:’ AR ar ER" ar CRar DR® ar

identification lstter AP BSC BP* BSC CPeBSC DP°BSC
M 105 140 215 265
A 102 132 243 320
B 80 118 230 32
o 35 140 205 275
o] 4 155 234 04
E =] | 151 187 240

Figure 2, Recaptacle and Plug Minor Eqy/Eayway Confiruration

Comment #26 DLA response: The proposal was discussed during teleconference on
24 April 2018 (also see comment #1). Proposed changes would result in major
product design changes. The proposed design would not be interchangeable in
current applications. Military applications require the design defined in the rough
draft. Consensus is to defer proposal for possible “series 2” to the proposed mil spec.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####

. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.

Comment #27 (Glenair).

3. Coupling Thread confisuraton (BB & DD thread per figure 2, pages 65 and 68):
references MIL-DTL-38800

a. The subject
requirements/characteristics. Smaller shell sizes of MIL-DTL-38999 series 3, specifically
sizes O and 11, have been known to decouple during exposure to high levels of vibration.
This problem is an effect of the insufficient thread ramp angle of the triple start thread on
these smaller diameter commectors. In light of the subject specification detailing
miniaturized MIL-DTL-38999 connectors, this problem will be present with the mating
thread in smaller sizes (750 thread size and smaller) as cumrently defailed.

i. In order to mitigate the risk of de-coupling during vibration. a double-start 60°
modified stub ACME thread should be used instead. The suggested double start
thread improves the ramp angle and reduces the possibility of decoupling durning
vibration. This style of thread is vsed in MIL-DTL-283876 and MIL-DTL-28840
effectively, where no other anti-decoupling features are used.

1. The double-start thread will improve the thread ramp angle while maintaining a 1-
full tum [360°] to mate coupling, changing no other dimensional or performance
characteristic of the candidate connector as depicted here.

1. An alternative solution is fo decrease the thread lead below 0.3, while maintaining the
triple thread start of the current configuration. This would improve the thread ramp
angle, however it increases the full-mate turning angle to above 360° (as can be
achieved with the current configuration).

The following Double-start Mating Thread configuration is proposed to remedy this nisk:

specification

for

Receplachk BE-Thread (DOUBLE 607 ACME Silub Modified Screw-Thread)
Designation a Class 28 thresd External b Threading Class 24
Shell (TS-24)
SiEw Thread | Apparent | Lead Major Ciametsr Minor Diamsater Pitch Drametar
?::? pitch {in} Max | Min | Max | Min | Max | Min
] 0.5004 TenD
] 0.5625 TBD —
10 06350 TED
11 06475 TED
12 0.7500 043 0.3 TED
15 05375 TED
18 1.1350 TeD
19 1.1875 TED
23 1.4375 TED
Plug Coupling Nut - CC-Thread (DOUELE B0° ACME Stub Modified Screw-Thread)
Designation a Class 28 Internal Threading Class 28
Shell thread {TS-2B)
size | Thread | Apparent | Lead | Major Diamater Minar Diameter Pitch Diametsr
E[:;? pitch {in) Max Pin Max Min Max Min
B 050040 TED -
] 0.5825 TED
10 0.86250 TED —
11 0.6875 TED —
12 07500 015 03 THO -
15 0.5375 TED -
18 1.1250 TED —
14 1.1875 TED —
23 1.4375 TELD

Figure 3, Recepracle and Plug Mating Threads Configuration

performance
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.

Comment #27 DLA response: Discussed proposal during teleconference on 24 April
2018 (also see comment #1). Defer proposal for possible series Il. If users require a
different design that could potentially prove to better able to meet more stringent
environmental requirements, such as higher vibration requirements, the proposed
design may possibly meet these needs.

Comment #28 (Glenair). Shell-to-shell conductivity - Table II, page 4 vs 3.10.4.1 ( 2 mV)
Comment #28 DLA response: Concur. Change para 3.10.4.1, Shell-to-shell
conductivity, initial, to reference conductivity values in Table II. Instead of listing 2.0
mV maximum, 3.10.4.1 shall state “voltage drop across a mated pair of connectors
shall be as specified in Table II”.

Comment #29 (Glenair). Upper temperature limits in table Il, page 4, contradicts temperature
maximums shown in other places throughout the specification, including the following: 4.5.21.1
Sine vibration, 4.5.21.2 Random Vibration, 4.5.24.2 IR at elevated temperature, 4.5.36 High
temperature exposure with contact loading, 6.1 Intended use. Reduce the temperature limits of
these paragraphs to match the content of table II.

Comment #29 DLA position —

First, for reference:

TABLE Il temp limits: Class F, G, T, W and Z: -65 deg C- +175deg C. Class K and L - -65
to 200 deg C.

Temp limits - body of document: 4.5.21.1. Sine Vibration 4 hours at -55°C + 5°C, and 4
hours at +175°C + 5°C for classes T, W and Z, and 200°C + 5°C for classes F, K, L and G.
4,5.21.2 Random vibe limits - Classes T, W and Z at +175°C +5°. Classes F, K, L and G:
200°C +5°C. 4.5.24.2. Classes T, Wand Zat +175°C +5°. Classes F, K, L and G: 200°C +
5°C. 4.5.36 High temp exp with contact loading 175°C + 3°C/- 0°C for classes T, W and Z,
and 200°C + 3°C/- 0°C for classes F, K, L and G for 1,000 hours minimum

Concur —In 4.5.21.1 — change -55 to -65. In 4.5.21.1, 4.5.21.2, 4.5.24.2, and 4.5.36: Only
classes K and L should be required to be tested at 200 deg C. The max temperature for classes
F, G, T, W and Z should be 175 deg C.

Comment #30 (Glenair). The material requirements of table V, page 11, should match the
material requirements of MIL-DTL-38999 for the shell housing: “Shell and coupling ring — Impact
extruded or machined aluminum alloy”.

Comment #30

DLA response: Concur.

Comment #31(Glenair). The material requirements of table V, page 11, should match the
material requirements of MIL-DTL-38999 for the shell housing: “Shell and coupling ring — Impact
extruded or machined aluminum alloy”.

Comment #31

DLA response: Concur.

Comment #32 (Glenair). Paragraph 3.9.22 requires Impact testing, which is only applicable to
Class J & M (Composite) in MIL-DTL-38999, and this requirement needs removal.

Comment #32

DLA response: Concur.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.

Comment #33 (Glenair). Maintenance Aging + Altitude Immersion: Test group 1 requires

Maintenance Aging prior to Altitude Immersion. As an advisory note, the high density and small

diameters of the holes in the insulators and grommet seal can be susceptible to damage resulting

from use of removal tool as required in maintenance aging. Glenair recommends that the

Maintenance Aging be removed as a pre-conditioning testing prior to Altitude immersion.
Comment #33 DLA response: Issue was discussed during previously referenced 24
April 2018 teleconference. Consensus among connector manufacturers is that the
test technician needs to be more careful when conducting maintenance aging testing
on connectors with relatively higher density inserts and relatively closer contact
spacing. Consensus is that some maintenance aging should be performed prior to
altitude immersion. No consensus has been developed on whether or not fewer than
the current 10 maintenance aging cycles should be required for the proposed mil
spec.

Comment #34 (Glenair). Glenair recommends the following changes to dimensional details on
page 56 thru 77.

a. Receptacle intermateability dimensions

405 OIS [10 BO40 73] it #as+ 008 10 B0e0 18] o
411 SEE NOTE & 47 GEEMOTES i |
n ; |- —— 14 WU 10 52 baN]
- =t 414 MIN 1052 MIN I 1
71 - BOMAX =
- - N
-y 2T ) - . 4 .05
BE THREAD 238 |8.07) @;ﬂﬂ' ikl B8 THREAD —. | - | ﬂ‘Emum 12’
- D 150 g 25 [
| -
1 i — — [
T — 1 | |
1]
@4 ';iéln
CHER - |
KEYWAYS o p ZEY TEX oa | REVPERYS: o
o <
UNDER WHNDER
|| REYWAYS NEYRRYD
| [ 1 1
4] W
A o = TS0 11 3830 25 peo = 2H=D0S[5 KT=0.13]
E NOT a— i i
SEE NOTE 4 L gy M p—{8]

Figure 4, Recepracle mtermateability dimensions (from §9035-2018-049 pages 56 & 37, figure 1)

Comment #34 DLA response for RECEPTACLE INTERMATEABILITY (FIGURE 1 in
rough draft). Proposal suitable for a “series 2” which is currently beyond the scope of
this project. See previous comment #1.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####

. SUMMARY OF COMMENTS — Continued.

3. Glenair.

Comment #35 (Glenair). — Continued.
b Plug intermateability dimensions

L MEimE
[11.4020.15]

1z

]

— 58—

230+ 009

T [5.6den )

Figure 6, Plug intermareability dimensions (from §035-2015-049 page 60, figure I}

Figure 7, Plug imsermateability dimensions (from §933-1015-049 papes 64, table)

W
w W T aia X AA
dia aa da +000 / - dia [ [8]N] P Uda | Tdia | Vdia
o1 . [ ] thd max max Max i
Shell + 001 meas coupling . min + D015 malor oo Red
size | between | between nut sniu%m plug = ! Band
keys keys enfrance (oo shell Iy COvVerage
dia KEvs
| 222
B ost1 | om7 | P38 | s | oza1 | osess | ose2
- 213

Comment #35 DLA response for PLUG INTERMATEABILITY (FIGURE 2 in rough
draft). Proposal suitable for a “series 2” which is currently beyond the scope of this
project. See previous comment #1.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####

. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.
Comment #36 (Glenair) - Continued.
c. Interface Design

L]
BE4+ 005[1.6120.13]

0260040 660,10] ———I
Nirk.

s

— @N

—

@p

1_441:

DETAIL A

1

ML

ref 024 [0.61])

DETAIL B

Figure 8, Interface design (from 8933-2018-049 paee 64, fleure 3)

037 [0.94]
hp-g; A (0,05 MAX]

L

Intarfaca design - pin contact cavity
COMTACT Intarfaca dasign - sockel contact cavity _ ;
SIZE (Detail B - socket antry) (Detail A — pin barrier)
T dia U dia W dia 1\ I dia ] M dia F dia
033 055 056 016 =7
23 Bas (0.89) . 1.47) 1.52) 042 (1.06) 0.64) ] 1.22)
ggéjﬁ‘ﬁlj 55 (T40L 056 (T#2) 038 (0.87) 022 (078} 044 (T12).
0231 053 5 0324 051
as? OEE Aoaz
20HD BEZ (1.32) 0085 (2.18) 07221} 082 (2008 038 (005 rl?-a&_]%;ggi
050 (T 00830211 085 | O (1.98) 035 (0.69) 054 (773
044 082 076
{57 DB ‘.il e
20 BEZ (1.32) 0.085 (2.18) ‘B&% OB2 {2.08) 038 (0.85) | -BOg(2.49)
Da0 (T DOE3211) 085 L .CITEIM!I 98] 035 (0.89) 084
49 JET =l
112 \".‘.1 061 117
16 074 (1.88) 21 (307 (2800 .CIE? (249 a0 (1.52) - [3.02)
071 (1.80) 1B (3.00) '111?[' T (2. l\lj DEJ? (T5) '11'-‘? (2
e 2 B0} 64.(4.29 42 3 093 (2 36 B 3,80
. | . 4.24) B 4 (2.38) : R
12 .mm .ngﬁil'}m. 140 (3.58) ;32 {3.35 Do (2.29) .-:‘zg\.[la.‘?‘aL
102 133 143

Figure 9, Interface desien (from §935-20158-04% papes 67, rable)

Comment #36 DLA response for PIN CONTACT RAISED SEAL BARRIER /
INTERFACE and SOCKET CONTACT CAVITY INTERFACE (FIGURE 3 in rough
draft). Proposal suitable for a “series 2” which is currently beyond the scope of this
project. See previous comment #1.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.
Comment #35 (Glenair) — Continued

d. Accessory Interfaice Dimensions
350 A4TMAX 360 M

- E.89 MIN]
(664 MAX 225 MPT [ T nswer
55 MIN] (6,88 MIN]

— " DIAMOND OR STRAIGHT KNURL
(023 TeEaa. FOR SIZE 9 TO 12
[0.8420.08]
4172002 FOR SIZE 8
R.010 (TYP) [0.43TDs} 016/ 014
[0.25] /
")
= T 00
0100005 ; oy
rorszea | [ L
Rz Ty L& e
1 [0.81] A A
____n—i
i
455 F or7 o
THREADLEAD ' el B, 07/
— [152]
DETAIL &

Figure 10, Accessory Interface Dimensions (from 8933-2015-049 page 70, ficure 5)

Shell size| e size @ HH e Amsjfz,:;h“'“ds
B A “Uaa4E23) | 20 [3750-32 UNEF-24
g B “asatmesy | 12 4375-28 UNEF-24
10 c  [Tasa¢irsT) | 13 | 5000-28 UNEF-2A
" D 507 DE4F 508 16 5625-24 UNEF-24
12 E 5 0588 .. 17 B250-24 UNEF-24
15 F = 23 7500-20 UNEF-24
18 o E72p gPY ETD 23 9375-20 UNEF-24
19 H 872 g gy =70 2a 9376-20 UNEF-24,
23 J 1154 4pE1atd 35 36 |1.1875-18 UNEF-24

Figure 11, Accessory Interface Dimanzions (from 8935-2015-049 pages 71, tabla)

Comment #35 DLA response for REAR ACCESSORY INTERFACE (FIGURE 5 in
rough draft). During preparation of the upcoming initial draft, proposed changes to be
discussed further with prospective QPL connector manufacturers in order to develop
consensus. . Also, sizes 13 and 21 will be added to the table (see comment #3).
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

3. Glenair. — Continued.
Comment #36 (Glenair) — Continued

a. Integral Backshell Interface Dimensions

195
a0 220
030£.005 4.
' ) - 4.5

[0.76:0.13] | 030
__ D86£.005
[1.8520.13]

\ DA @C
= l 2X ¢B
=

= \

—TEXTURE PATTERN OPTIONAL

Figure 12, Integral Backshell Inverface Dimensions (from 8935-2015-049 page 71, fisure 4)

Shell Shell size A B C
size code dia dia dia
(ID shell — (CD shell (rear
back end) | back edge) | shoulder)
8 A 274 315 375
9 B 354 395 1445455
10 C 421415 472 532
11 D 471 519 515 |558 5756,
12 E 547 083 622 840
15 F 626 685 745
18 G 788 881 940
19 H 834 881 840
23 J 1.083 1.132 1.182

Figure 13, Integral Backshell Interface Dimensions (from §935-2015-049 pages 71, table)

Comment #36 DLA response for CONNECTOR — INTEGRAL BACKSHELL
INTERFACE (FIGURE 6 in rough draft). During preparation of the upcoming initial
draft, proposed changes to be discussed further with prospective QPL connector
manufacturers in order to develop consensus. . Also, sizes 13 and 21 will be added
to the table (see comment #3).
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.
Comment #37 (Glenair) — Continued

g. Size 20HD Contaci, Pin and Socket

"—([

442
11.23]

( 134 j B .286+.003

[3.40] N [7.26+0.08] -

049
@048 MAX

— [1.22 MAX]

@ .069£:001 £.002
~ [1.75£0.03]

454 MAX
[11.53 MAX]

—_—

o el i i

t O

.049 MAX
@ .048+.001

— [1.2210.03]

&-088+.001 (.069+.002
— [1.730.03]

Figure 15, S5ize 20HD Contact, Pin and Socker (from 8935-2015-049 page 74, figure 5}

Comment #37 DLA response for proposed changes, Size 20HD Pin and Socket
contacts (FIGURE 8 in rough draft). During preparation of the upcoming initial dratft,
proposed changes to be discussed further with prospective QPL connector
manufacturers in order to develop consensus.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS - Continued.

3. Glenair. — Continued.
Comment #38 (Glenair) — Continued

I Size 23 Contact, Pin and Socket

448
[11.38]
130 o 286+.003
[3.30] | ‘ [7.26+0.08]
{ i
| )
@.035+.002
— [0.89+0.05]
@ .047£0681 +.002
[1.19+0.03]
A40 MAX
130 " (11.18 MAX]
([3.30]) N
1
2%
@ .035+.002
— [0.89+0.05]
@.047+ 081002
[1.19£0.03]

Figure 14, Size 13 Contact, Pin and Socker (from 593 5-2018-049 page T3, figure 7)

Comment #38 DLA response for proposed changes, Size 23 Pin and Socket contacts
(FIGURE 7 in rough draft). During preparation of the upcoming initial draft, proposed
changes to be discussed further with prospective QPL connector manufacturers in

order to develop consensus.
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.
Comment #39 (Glenair) — Continued

k. Spanner Nut Dimensions

BA A00e8085 +010
_\ ﬁ_] [2.54£0.13]
070

DBI+003 ;
[1.70+0.08] _/

4 PLACES

80* SPACED B THREAD
SECTION A-A

Figure 16, Spamner Nut Dimensions (from §835-2015-049 page 73, figure 9)

@A+010 B THREAD UM-28 C
2457 ST o028 =432
T AFEO-GINER 420
el 43 . by I
—5pp—ohell —5pp0-32 547
—G35——5ize; —SE2S-3—T— 17—
585 8 BE25-28 605612,
F4T BIEQ-2E e
813 |9 & 10 B875-28 732
872 11  .7500-28 797
9356 12 .B125-28 BG2
G997 -3750-28 G-
1.123 15 1.0000-28 1.047
247 st =
1.322 18 1.1875-28 1.432 1.247
1.372 19 1.2500-28 1.297
IS5 LB 422
1.622 23 1.5000-28 1.547
—AF— S EAN- UM 5
=3 e -354

Figure IT, Spanner Nur Dimensions (from 8933-20153-049 pages 75, mable)

Comment #39 DLA response for proposed changes, Spanner Nut (FIGURE 9 in
rough draft). During preparation of the upcoming initial draft, proposed changes to be
discussed further with prospective QPL connector manufacturers in order to develop
consensus. Also, sizes 13 and 21 will be added to the table (see comment #3).
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ENGINEERING PRACTICE STUDY — FINAL REPORT, MIL-DTL-#####
. SUMMARY OF COMMENTS — Continued.

3. Glenair. — Continued.
Comment #40 (Glenair) — Continued

i O-ring Dimensions

.005 MAX

0.13 MAX] *“*
(@A)
003 MAX
[U.DB W: —l
DWW
DETAIL B GW
Shell size A diaThax_ Bdiamax COD
ID +.005 cross-section

8 578 (14.88) | .040 (1.02)

9 708 (18.01) 045 (1.14)
10 709 (18.01) | .045 (1.14)
11 780 (19.81) | .047 (1.19)
12 894 (22.71) 047 (1.19)
15 1.024 (26.01) 047 (1.19)
18 1.201(30.51) | .047 (1.19)
19 1.257 (31.93) 047 (1.19)
23 1.530 (38.86) 047 (1.19)

Figure 18, O-ring Dimensions (from §P35-2018-049 page 77, ffgure 11 & tabla)

Comment #40 DLA response for proposed changes, O-Ring (FIGURE 11 in rough
draft). Concur, in upcoming initial draft, add +/- .005 tolerance to A dia and change “B
dia” in 3@ column heading to “W dia” to harmonize with figure 11. Also, sizes 13 and
21 will be added to the table (see comment #3).
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