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DEFENSE LOGISTICS AGENCY 
DLA LAND AND MARITIME 
POST OFFICE BOX 3990 

COLUMBUS, OH  43218-3990 

July 10, 2018 

MEMORANDUM FOR MILITARY/INDUSTRY DISTRIBUTION 

SUBJECT: Engineering Practice Study (EPS), Request for Comments on Proposal for new 
Military Specification documents for Miniature, Lightweight, Circular 
Connectors.  Project Number 5935-2018-049. 

This memorandum is a final report on the subject Engineering Practice Study.  The EPS 
sought feedback and comments on the proposal to create a new military specification for 
lightweight miniature circular electrical connectors similar to MIL-DTL-38999 connectors.  In 
addition, the proposed specification will include options for smaller shell sizes, smaller contact 
sizes with closer contact spacing, and option for connectors which include an integrated 
backshell.  The EPS included a rough draft of the proposed military specification.  Many of the 
comments and proposals received on the rough draft will be applied to the upcoming initial draft.  
Other proposals received during the coordination period will be held either for further discussion 
for the initial draft, or for inclusion in a possible “series II”. 

The final report of this document is available for viewing or downloading from our website 
at the following internet links: https://landandmaritimeapps.dla.mil/programs/milspec/ or 
https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=5935EPStudies . If you 
have any questions, please contact Mrs. Lisa Hoffer at the following phone numbers or email 
address:  614-692-7702, fax: 614-692-6939, e-mail: Lisa.Hoffer@dla.mil. 

Sincerely, 

/ SIGNED / 

ABDONASSER M. ABDOUNI 
Chief 
Interconnection Branch 

Attachment: 
1. Final Report, EPS, MIL-DTL-##### 

cc: 
DSCC.Standardization@dla.mil 

https://landandmaritimeapps.dla.mil/programs/milspec/
https://landandmaritimeapps.dla.mil/programs/milspec/ListDocs.aspx?BasicDoc=5935EPStudies
mailto:DSCC.Standardization@dla.mil
mailto:Lisa.Hoffer@dla.mil


 
 

 
  

 
 

     
    

 
 

  
 
  
 

   
  
 
 
 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 

  
 

 

ENGINEERING PRACTICE STUDY 

SUBJECT: PREPARATION OF NEW MILITARY SPECIFICATION 
DOCUMENTS FOR STANDARDIZED LIGHTWEIGHT CIRCULAR 
CONNECTORS. 

STUDY PROJECT NUMBER 5935-2018-049 

5 July 2018 

FINAL REPORT – MIL-DTL-##### 

Study conducted by DLA Land and Maritime 
Document Standardization Division (VA) 

Interconnection Branch 

Prepared by: 
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Project Engineer (Circular Connectors) 
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ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

New military unique, standardized specification for lightweight, circular connectors: 

I. 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. 

II. 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 III, 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 III, 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 III 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 II). 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. 

III. 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-##### 

III. 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-##### 

III. SUMMARY OF COMMENTS – Continued. 

2)  Raytheon – Continued: 

Comment #4 (Raytheon).  Glenair operating temp range -65C to +175C (table II, 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-##### 

III. 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 draft. 

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-##### 

III. 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-##### 

III. 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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l. Para l.6.3 Pim. to pi!ll mating p1:-e,,·e,nn.on. To meet this rt·itical requi1:-e,ment, Gleuairr 
reroD!llllemls tJ1e foHowmg ,change to, Figu:r,e 4. Maim. ~ey I keywa · polariz:aticm: 

a. Different niaster lrey. •,eyway Viridt!hs ar,e reqmred on p:in--type and ocket-type connectors. 
iin order to prei;,·ent pm-to-pin matiing as requiired by paragraph 3.6.3 of the subject 
specificati.on. Ilus method is used in c,oJIBtmotion of lvfil,..DJL-38999 eries IV 
co1111ector . 

b. J.t\.ddi:tionally a tolerance change from: ±.001 to: ±.OH is also reqlllired to increase the 
mam1facturability ofthe c.01111~,tor . This tolerance reflects the master key: ·eywa.iy of HL­
DTL-38.999. 

Tne follmliring master key. ,eyway c.on.figurntion is proposed to lfflledy this requirnm.eut 

Pfug,lreyv.ii.dth 
Receptacle, keyi.vay width 

BE£EE'.t/llJ.£ 

Pin-Type Connector Socke,t-T},:>e Connector 
.125 ± .003 .095± .003 
.105± .003 .135 ± .003 

r 1 

I 1-------~ I I I 
i i 
I PIN I 
I WCKET: . ! 

\ 

I 
- 0 V I 

~ .®I~ 

1/>W 
[1'.l B] 

., ____ ___________________________________ ,?! f\UG PMBEI. 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. 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.. 

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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2. lli:uor key!keyway configur.afiou... In blind. mafirng conditions. the 3 key I keyway 
consn1.l!cri.on of tlhe prnposed ,oounedor rnu allow fb.e ping ,oouned&rs to ' "rock"' side to 
side in the 1·egion where not s11!pported b_- polarization keying (3 0 dock and 9, O' do<:k 
regions). This condition ,c11u le.ad. mto cross t1h1·eading of pl1!1g connector· s ,c,oupliug 
tlhnad and. the 1~eoeptade c-0unecft0r tbn•ad: 

.i. In order to mitigate the risk of cross thread.mg, r:en10\ e possible rocking during mating, and 
improve overall mateability, an additional h¥o minor key. e}7'¥arys nmst be added. 

b . This 5 keyikeyway configuration reflects MIL~DTL-38999 e1ies 3. 

The foJlowi.ng ke ke)'\\iay oonfigmation is proposed to remedy this risk: 

RE EPT ACL S 

Minor keylke:,,,N8y rotalioru 
Key an_ k~y.vey 

AR• or BR• or C DR9 or arra · gemen.t or 

lden1ifica'lion lett~r AF 0 BSC BP BSC C BSC DP BSC 
N 105 140 215 265 

A 102 132 248 320 
B 80 HS 230 312 
C j,5 140 205 275 
D 64 155 234 304 
E 91 131 197 240 

F igllrtJ J. R.iuptac.Ja mrd P~ Milfor K.ry~•way Coriftgwmion 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

3. Glenair – Continued. 

Comment #26 (Glenair). 

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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3. Coupling Thread rnnfigt111·ation (BB .& DD 'hn•ad pet· f"igm·e 2. pages 6- and 68): 

ai. The subject specmc-.ation references lvllL-DTL-389.99 for perfuIIDance 
requiremeuts/characteristjcs. SmaEer shell sizes oflvllL-DTI...-38.9.99 seri.e.s 3, specmcaHy 
sizes. 9 and 11 h,n1'e been known to deaol!lp]e during exposure to high levels ofVllbration. 
This problem is an effect of the insufficient thread ramp angie of he trip]e start tbre.ad an 
these smaller dian1eter c:om1ec ors. In hght of the Slllbject speci.fication detai.1.:ing 
mini.atw:i.2:ed MilrDTL-38.9.99 connectors, tltis problem will be present \Vith the ma i.ng 
thread i.t1 smaJ er sjze.s (.750 thread size and sniaJ er) as currently detailed. 

i.. In order to mitigate the ri.sk of de-coupling duri.ng vibration, a douibfe-stm·t 60° 
mod!m.ed slll!lb AL IE tnhl'ead should be used mstead. The suggested double start 
thread improves the ramp angle and reooces tihe pat,"'Sibility of decoupling during 
vi.oration. Th.i.s sty e of thre.ad i.s used i.n MlL-DTL-28876 and lvliilrDTL-28 8.40 
effectirvely, where no other anh--<ieconpling :features ai:;e used. 

1. The double~start thread will improve the thread ram.p .mgle while marintaimng a 1-
full tum [360°]1 to maie coupling, changing no other rumensioru i or perrormanoe 
charaoteri.sti.c of the canrudate connector as depicted here. 

11. An altemati\l'e soh,tion is to decrease the th:re.ad lead below 0.3 \1,ilile mai!ll aining the 
triple thread start of the current configuration_ This. \Vould improve the thread ramp 
angle, however lt increases the full-mate turning angle to aibove 360° (as can IJe 
achieved v;'lith the ourrent configuration). 

The fuUowmg Double-stm Mating Thread configuration is proposed to remedy this risk: 

Re-ladic BB•ThrCld fDOlJBl.E 60' ACME Sil.Lb Modiri«I screw-ThrHdl 
Designation e Class '2A thread E:~emal 1:1 Threadirg Class 2A 

Shell (TS.-2AJ 
Si.Ze Thl~ild App.lif'8111 L!ii!ld Maim Diameter Mil10tr Diainater Piti:h Diameter 

size p itch ( in ) Max Ml Ma~ Min r.oax Mm 
( in·• 

8 O.MOO TBD ... ... ·- ·- ... 
9 0.5625 TBO - -· ... -
10 o.~50 TSD -· ·-· - ·- ... 
1·1 Q.687S TB-D -· ... ·- . .. . .. 
12 0.7500 0 .15 O.S TBD ... ... ... .. . . .. 
15 0.9375 nm ... ·- . .. 
16 1.1:25() I BD ·-· ... ·- ·- ... 
19 1.187S I BD ·-· ··- ·- ·-
23 1.,4375 TBD ··-

Ph.,ei Co~a Nut , CC-Tl>l*il!<ll DOOBLE 60' ACME Slut> Modir,;od s,:,...,..Tlirff.j) 
OeslgnB1lan a Clas-s 2B Internal Ti'lreoo1~ Clas:s 28 

& ell 111,ead fTS-2Bl 
~Ii TIU~3d ~ p~nmt Lead r&ior Diameter ~'llioir Diameta- Pi!cti D iameteir 

slz~ pitch (in) 
~illl Min Ma~ Mi Mme Min 

(in) 
8 0..5000 TBD -- ... - ... -
9 0 5'326 TBD ·- -- ·- - ... 
10 0.6250 TSO ... ... - . .. -
11 ~- TSO .. ·- -· -·· -
1-:i 0.15 0.3 , .. , ... ... -· . .. 
15 TBO -- ... -· ... -
18 1.1250 ... , ... ... -· ... 
19 1 1876 TBD ... . .. ... ... -
2:3 1.4:3.M 180 -- ... -· ... -

Figllll J. ~upt(K,111 6'/ld Plug Mating: 'Dll"Md, Corifigurano11 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

3. Glenair. – Continued. 

Comment #27 (Glenair). 
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ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. 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 II. 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 II, 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 II temp limits: Class F, G, T, W and Z: -65 deg C- +175 deg 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, W and Z at +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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a. Reo2ptacle intennat.eabili dimensions 
• 0~ [ D b>tO 3) -.,.-----t M! W . 0 0 J;>J 4--=--=·-1 

'' SE: MOTE ~ "' &EE TE S 

88 l H !:AD 

it y EX 

E ~S 

'1J J 
O'rR 

(l) G C H KEVl/,11\Y& (tl,F 

l.,H;JC R 

_j_--==-tS·,;.-°'.a';v.,;,,-'_J...,e.r71,..r7"7';71~=====1== ~.i. 

1 1 .lil 2Sl 

Figur, ./, R eprarie mtumat«1l>ilio, di. ensions (from S9J5-::0J8-{)l. page; Jo & J7, jlgur, 1, 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. 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. 

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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b. Plug intenna.teability dimmsions 

w 
dis 

Sil.ell + 01 
size t:ietwee111 

k.eys 

a 0.311 

c1, 
":&5..MJ N 
[ O~ MIN] -

.UJlt,DDl;I 
[11.4lliD.15) 

41! .. 
[10 Ill] 

9.815 

AA 

Figllr'1 fi, Plug i11t11rm.alNbilit;y dim,m:;iMU (Jrom S93J-WJ8-049 ~ga 60,.figwv 1 

V 

W' T 
dia 

X AA +000 I - G DD 
Ola <118 mo .la 

!Ila 1nciI max en~ re 
ma~ 00 Ii n ·n ed 

beb.veen nut plJ1Jg1 plug1 .:!: .001 5, major OD Ban 
Sll!i:'ll el la keys en ranee between shell ID cover~e 

Ola 1-....... 

.222 

0.317 
0.$12 o.:m 0.23 1 --e~ 0.502 
:t OOO 

,213 

FiguN: 7. Plug inrtmnaraa7Jilif)• dimlllf:ifon:. (1mm 3935-1018-049 p<.g(U. 64. talJJti) 

u Iha Tdia V dia 
max max ITi1IX 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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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c. Interface Design 
.0150 
.oo.u.oos [ 61 01a] - - ---
-~o.ss~.10]--1---... 
. 1123 
.01g 

DETAIL.A DETAIL B 

Fig)D'Q 3. bttm;fec,11 thsign r)him 8935-1018-049 pag:lJ 66. jfgirll 3) 

CONTACT 
SIZE 

23 

20HI) 

2D 

16 

12 

Inter1noo design - socl<et contact OO'Jlty 
(Detail B - :;ooket enuy} 

Td1e U d' 
.033 .055 

.6~0.89} 

. 033 0:84) 
.IE-1 

-~ .055 ( . 
.053 

051 

:0-52.*-lli_ .006 (2. 18 l 
.050 ( 1. , .083.('2 .H) 

.0~9 
057 

_0§~1.32} , .086 (2 .18) 

.050 ~ ' _1}8 (2 .11) 
.04~ 

.074 (1 . 8) . 121 (3.07) 

.07 1 (1.80} .. 1"18 (3.00! 

.10, .J;S ::isr;i> 
.104 ( '.:64.) 

-~) 
.166 ( . }. 

102 .101 

Interface desi{lfl - p 111 cantact cavily· 
(Detai l A - 1Pln 't:lm r) 

.(B8 {0.95) 
(13.5 (0.89) 

[13,8 (0.95) 
.035 (0.89) 

. 62 

-ooQ_(l .52) 
.057~. 

C61 

(11)3 (2.36) 
.0~(2.29) 

= .111 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

3. Glenair. – Continued. 
Comment #36 (Glenair) - Continued. 

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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d. Accessory Interface Dimensions 
.156 ...«rWJ( 

[864Wv( ,m,..PT 
~ I 
).86 MIN] 

0 I 

NN 

.225 ~PT 
~ 
[6 .. 86 MIN] 

0 

OIAMOND OR STAAIG KNJRI. 

.1123~ FORSIZE9·TO 12 

R.ln0 [TYP) 
[0.25] 

--------. ...... 
/ ~~:ff \ I 

R.020-(T"IPJ 
\ [0,D1] · ·,, --

- [O.Mi0.05] 

OE.TAlLA 

10" 
r 

Figur,i 10 . . -!.cc.essol)' Inw•jbai: Dinu.miO'ns (from 3935-2018-049 pag" O.ftgur,i 5) 

Sh~l l si~ 
Shell si.N 

0HH 
NN No ACC8ssory 77hrsads 

code of T,eelh (Inch} 

8 A 
~~l ~ 

(.;i ,-.:Ji,,. 20 .3750-32 UNEF-2A 

9 B .38ll~ et~., 12 .4376°28 UNEF-2A 
451 

10 C ,4S3-ft-1-:S1Js 13 .:5000-28 UNEF-2A 
. a 

11 D .S07 Mtl .505 16, .5625-24 UNEF-2A 

12 E 569 M 6S .567 17 .6250-24 UNEF-2A 

15 F .685 M9!3 JiS3 23 .7500-20 UNEF-2A 

18 G ,872 (LS?-S-J!70 28 .9375-2 UNEF-2A 

19 H .872 ~ ,870 2S .9375-2 UNE -2A 

23 J 1. 11s1~ 1. w 35 36 1.1875-18 UNEF-2A 

Figun, I 1 • .A.cumury h,tQl'fac" Dimmrions (frt,m 8..Q H -1018-049 pag,:; 1, tablti) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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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e. Integral Backshell lnte,jace Ditnensions 

Shell 
size 

8 
9 
10 
11 
12 
15 
18 
19 
23 

.030±.005 
[0.7 6±0.1 3] 

i---+- ~ 220 

.o:30 r :'OSS.t.005 
[1.65:t0.13] 

2X ¢ B 

l 
¢ c 

TEXTUR PA ERN OPTIONAL 

Figu,., 11. InreUtJ.I Bacisho/J lnJ~,;f/Ic,; Dim~Miuns (/tom 9935-101 S-049 pag" 7 J, JiguNI 6) 

Shell size A B C 
code dia dia dia 

(ID shelll - {OD shell (rear 
back end) back edge) shoulder) 

A .274 .315 .375 
B _354 .395 .445 )1'5&_ 

C :-4"2t41=~ .472 .532 
D .471 . 519 -:-545-.._ 558 :51-6._ 

E .547 .583 62215-40.... 
F .626 .685 .745 
G .. 788 .881 .940 
HI .834 .881 .940 
J 1.083 1.132 1 .182 

Figun, B , Int<>gnlBacltsheII lnJerfac,z Dimmrio,is (from 8935-1015-049 pages 72. tabie) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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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g. Si e OHD Contact, Pin and Srx!ret 

( .134 ) 
[3.40] 

-

.,. / .,. 

F 

.049 
0 ~6-MAX 
(1.22 IMAX] 

,. 

¢ .069 .6Gdl :!:,002 
1.76,±0.03] 

-

Dl 

[1 1.23] 

r- .286±.003 
[7.26±0;08] 

.454 MAX 
[11 .53 MAX] 

', 

-E ~I_ 2 - : : _____,..o ~ □~-
.049 MAX 

.f'4'8r:-904 
[ 1.22±0.03] 

• esa:c;004 0 .069±.002 
[ 1.73:t0.03] 

F.igun l J . Siztl }(}HD Omtac.t. Pin 1i1J!d s«uJ (frum 89 .H -Wl S-04.9 p.agi 4,ftgurrti S) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

Comment #37 DLA response for proposed changes, Size 20HD Pin and Socket 
contacts (FIGURE 8 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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Size 2 3 Contact, Pin and Socket 

¢.047~ ±.002 
[1. 19±0.03] 

( .130 ) 
[3.30] 

¢.035±.002 
[0.89±0.05] 

¢.047~ ±.002 
[11 9±003] 

( .448 ) 
[1 1.38] 

.286±.003 

[7.26±0.08] 

.440 MAX 
[1118 MAX] 

Fit:)ln 14, Si:• 23 c,mtact Pin and So<blr (from 893:i-1018419 pag• 73 • .f/guN 7) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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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h. Spanner Nut Dimensions 

.070 
J'.)61):.O03 

[1 ,70t<l .06] 
4 PLACES 

go •sPACED 

,__ ___ C----. 

'100;t.e05 ±.010 
[2.54 0.13] 

B THREAD 

SECTI ON A-A 

Figu1'fl 16, Spt111nff' Nu.t Dimfm1iiqn:;. (from 8935•2018-049 pag<J :i. figuNI 9) 

0A±.O 0 B THREAD UN-28 C -- -- --,"+::I I ·"' ,,... .,.. ..,, ... ,. 
"'"" - -- - - ..... ~ . ·- --

- ",. 
,. , __ , ~,., 

.:JUL - - - ·- - ....... -- - ,_ -- • ~'"J 
•'-'~L -·-- Shell -- -- ~ •"7 ·--- ·-~ a 

Size: 
,.,., .. 

.vvv . v ,._ 

.685 8 .5625-28 605~ 
~ · ~ n n.r n. ..,.,.,, " -·~ ..... 

.813 9 & 10 .6875-28 .732 

.872 11 .7500-28 .797 

.935 12 .8125-28 .862 -- -
·"'"'' . '\.I .......... - ..... ...... . ....- ...... L. 

1.123 15 1.0000-28 1.047 ... -~ . -~ -- ~ . ~ ' - .. -- .. 
- ·- - ,.. ~ 

1., ~ r , . ..,y,..., ,r l'-
1.322 18 1.1875-28 1. 32~ 
1.372 19 1.2500-28 1.297 
~ A ,. '"\ "'7r n ..,.,.,, 1 Al .,.,... 

- -- - - -
1.622 23 1.5000-28 1.547 - -- - -~ ·- -,-, .., ' .... ',.._ - ..,, ·- , . .., , ..,. ... . ,.,.,_ .,..,, 
' ,_ . ...,. _._. _ ._. 

Fi~ 17, Sp,mna- ,Yw Dim..,sion:. (from 8935- JOJ 8-049 p,ig~ 7 5. mb!o) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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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i. O-ring Dimensions 

.oms MAX 
[0 .. 13 MAX] 

.003 MIAX 

0 .. 08 M~] 

Shell s.ize 

8 
9 

10 
11 
12 
15 
18 
19 
23 

DETAl ll B 

Adia~ 
ID ±.005 

.709 18,.01 

1.201 (30.51 , 
1.257 (31 _,93 , 
1.530 38.86 , 

I 
( <t>A) 

w 
e dia IR-la:ic. OD 
cross-sectio 
.040 (1.02 

.047 1.19) 

.047 (1.19} 

.047 1.19) 

Fig!IN Ul, 0-ring Dim~oills (from 8935-1lJ18--049 pagg 77. jfgww 11 & tabl,z) 

ENGINEERING PRACTICE STUDY – FINAL REPORT, MIL-DTL-##### 

III. SUMMARY OF COMMENTS – Continued. 

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

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 3rd 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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