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Provides a simple,
reliable backup device
for critical shear joints

Quick and easy to install

Bolt alone exceeds
vibration requirements
of MIL-E-5272

Principle is
adaptable to any
SPS shear bolt

Qualified per
MIL-B-83050 (USAF)

Uses standard
MS-21244 nut

*Fat. applied for

5p3

Self-
Retaining
Bolt
System*




“Cotter key was omitted, resulting in loss
of throttle control.”

“Nut and cotter key were omitted from
stabilator rod in shifter assembly.”

“A nut and bolt holding an engine control
rod ... were not wired together after
being replaced.”

“Bolt connecting lateral cyclic control
rod to bell crank was lost.”

“Nut and bolt were lost because of lack
of cotter key in elevator boost
parallelogram linkage.”

These quotations are not imaginary. They were extracted from
recent reports in the asrospace press. And in at least two
documeanted instances, loss of aircraft (and life) resulted.

In shart, Murphy's law again, If it can be installed incorrectly or
incompletely, it eventually will be.

Of course, it is also possible for a cotter pin to fall of itself,
permitting the nut to vibrate loose and the bolt to fall out.

Either way, this iz the possibility that the SPS self-retaining
bolt system Is designed to protect against—in original
design or in retrofit.”

True, thare are othar systems designed to provide the same sort of
protection. But none comes close to being as simple or as reliable.

ADVANTAGES OVER BALL-RETAINED SYSTEM

Comparison of the SPS self-retaining bolt system with the MS 18115
ball-retained system is admittedly “apples vs. oranges" in
certain areas. The SPS system—utilizing a solid bolt—

iz obviously golng lo have grealer shear strength. And you may
not actually need that strength. Still, a comparison seems

valid (see chart at right).

CUTS INSTALLATION AND MAINTEMANCE COSTS

Compared to other “self-relaining” bolts, tha SPS syslam is
simplicity itself. There is really only one auxiliary part—the
foolproof, circular spring around the shank. No special tools are
neaded for assembly. Nor do you need three hands to
accomplish the job.

The SPS system utilizes a solid boll. Its mechanical properties
are not degraded by the self-retaining feature. It's a stronger
bolt and is less susceptible to corrosion than are ball-retained types.

*The U.S. Alr Force, for one, has initiated “an impedance type"
self-retaining bolt system retrofit program on several of its
major aircraft.

INSTALLATION

IS AS
SIMPLE

AS THIS...

TYPE OF SYSTEM
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1. Push the bolt
home

Finger pressura Is all you

need. Beveled spring
cannot hang up inside

joint, snaps back [audibly)

2. Spin the nut on

MS 21244 nut provides
necassary counterbora to
seat over spring without
compressing i Mo worry
about nut jamming against

3. Tighten with
standard wrenches

Mo pin to depress, no
special tools neaded.
System is easily removed
for maintenance and

4. Insert the cotter
pin

System is still fail-safe,
howewver, aven if pin Is
omitted or nut lost.

to ariginal QD as it retaining elements. is reusable,
clears hole.
AREAS OF COMPARISON
Minimum Minimum "
o APt lensile double resisiance Assembly
strength, |b. -1 r, 1. LA reda
assembly specifications {bolt and nut) (bolt) per MIL-B-23964A
#£10 2,802 5,380
Bolt need Y 5,340 8,300
only be p— E Once snap
pushed through | MIL-B-83050 e 8,500 14,600 P oo B is heard, bolt
aasambly. 4 is seated.
B 12,430 22,850
Ve 26,700 41,515
#10 1.100 4,250
) Pin may be
Pin m_ust be 1 2,040 7,360 released
Ee:;ﬂ i:‘ e Mog prematurely
i e MIL-B-23064 %, 3,250 11,500 leels and balls
Inse requirements expand before
and nut 3% - _ bolt is
applied. seated.
] 9,250 29,400
| |




REMOVAL AND WEAR TESTS

Removal force test apparatus used in laboratory

evaluation of SPS self-retaining bolt
performance. Similar setup, minus push-pull

gage, was used for wear tests.

BOLT REMOVAL TEST AFTER CORROSION*

Spec, Baolt Haola A Max. Remaval Haole B Min. Remaval
Iﬁn. slze =+ 0002 | removal force, Ibs. | = 0002 | removal |force, Ibs,
steal force, Ibs. Test steal farce, |bs, Tast
Hole A rasults, Hole B results
Hole A Hole B
1 1.7 7.3
2 10-32 L1885 14 12.0 1920 3 8.7
3 11.0 7.5
1 15.5 8.3
2 Ya-28 2485 7 153 L0520 5 7.2
3 17.0 T8
*Per para. 4.5.5., MIL-B-B3050
BOLT WEAR TEST AFTER DUST*
Spac, Bolt Haola B Min. removal Rermaval Hole
Mo. size Alurm. farce, Ibs. force, Ibs, weaar
=+ 0005 after 100 Test
cycles rasults

1 14,4 o001

2 10-32 1900 2 17.7 L0001

3 109 0001

1 14.5 000

2 1-28 L2500 4 14,3 000

3 17.6 none

*Par par. 4.5.10, MIL-B-830504




VIBRATION AND ENVIRONMENTAL TEST*

TEST SPECIMEN NUMBER BOLT SIZE RESULTS
1-8 10-32 Passad
Vibration #1—Par. 4,5,14
1-8 14 -28 Passed
1-5 10-32 Passed
Vibration ##2—Par. 45,144
1-5 Ta-28 Passed
1-4 10-32 Passed
Dust test—~Par. 4,510
1-4 14-28 Passed

“Per MIL-B-33050




MS 27577 (USAF)

MARK MS27577 AND

MANUFACTURER'S IDENTIFICATION, —L = =
RAISED OR DEPRESSED .010 MAX. - G "
DYE TOP OF HEAD RED FOR
IDENTIFICATION —™ H[—
- o~ — M =— Zx 45" APFROX
10
g .
| l-—HR
BB | it
| ] 1
I i ; S P e —
10" : ]’ - ----1 11
\/ - ¥— L—Am
—P DIA i DYE ENMD OF
= 1 o TR BOLT RED FOR
RECESS"™ .
FIRST WOMINAL THREAD {4) A il g HEz) ’ K M lmecess
NO, e e wax | Joas | o | max {sow | mer | masc | e | mase | v | wan (MO8
—3 190 A90-32UNJF-20 080 | 7o | ass | .aes | i8oe |.1ses| .oso | a5 | ez | o0s | 205 |oes | 3
—4 250 9E0-ZALINJF-3A 507 | 449 | oaez |.2483| 106 | 54 | 081 | 420 | a0 | 05 | 4
i
=5 3125+ A125-28LINJF-3A 635 | 577 | g7 |ai08| e | oo |oer | Lm0 | ave (20| 8
=0 Aars ATE-2MUNJF-2A 762 704 | 3742 |.avaa| _160 | 08B | .084 | 639 | 628 | .120 [
-7 A4a78 A375-J0UNIF-34 16 |.108 | .80 | san | ase7 |.a3se| .1ee | 00 |oe7 | is | 7o | 138 | ¥
500 S00-2OUNIF-34 1017 | g58 | 4em1 |.4ge2| 218 | 08 | 101 | 7es | 750 |25 |
—a 5685 SE25-1BLINJF-3A a5t |41 |n1as | voer | seie |seov| saz| a1e v | T | mes |z
Head Protrusion (1)
A 2
EEBS']I' NOMINAL THREAD () N F Q RECESS
NO. DIAMETER | DESIGNATION |\ Fon Danase | aain | o | oo [ e | oo | e | waone [maac | moow | maae | naeng | 99580
-3 180 190-32UMJF-34 | 0200 | o2sa | 3ve7 | a143 | 20 | ove A10 |08 |32s |.iee ]
020 | 015
—4 250 2S0-TBUNJF-3A | 0saz | .omie | 4248 | 4241 | 20 |08 434 | 130 [ 294 | 256 | 041 |02 4
- a1 S125.24UNJF-3A | 030s | 0370 | 5389 | 5388 | 151 |10 460 | 186 | 330 | 320 5
—8 75 ATS-BAUNJF3A | o450 | oeze | esaz | eszm | e |20 ea | 14 | 445 | 392 ]
o7 |oar
-7 43S A375-20UMJE-3A | 0s0a | 0480 | Tere| ez | a7 | 1m0 234 | 219 | 514 | 450 7
-8 500 S0C-20UMJF-3A | 0557 | .osa7 | meen| seve | .zee | 20| oo | wen| .2se | zse | ses | s ]
-8 5625 5E25-1BUMJF-3A | 0611 | .ossz | sose | gsso | 20 | 120 300 | 206 | 671 | se2| ov2 |es2| e

1. Colter pin hole ghall be wiihin 010 inch of belt dlameter canterline
and shall be perpendicular 1o bolt shank axis within =2%, Countor-
simk i daburr,

2. Refarence dimensions and requiremants ane for design information
and are notl manulaciuring and inspeclion requirements,

3. Aetnining slements shall be located within the limits of O diman-
slan,

4, Thread: In accordence wilh MIL-5-8878 except thal incomplete

thread length (X shall be a maximum of 1% and a minimum of
¥ thread pitches in length and major dia. 1o be 0,001 below min,

shank dia.

5. Recess shall conform tg MS33750 and be concantric within J00G
TIR of shank diamatar,

6. Reference NASS18 and NASS19 for flush gaging detalls.
ity o tha thread PD in relation to the shank shall ba

7. Tha concantrig
within (006 Ti




MS 27576 (USAF)

—w—

RED FOR
IDENTIFICATION

MARK MS27576 AND MANUFACTURER'S
IDENTIFICATION, RAISED OR DEPRESSED

|' -Zx 45 APPROX

DYE END OF BOLT
RED FOR
IDENTIFICATION

010 MAX.
FIRST THREAD Af1) B c M
DASH Lo priocers DESIGNATICN
HO. #) WA MIN MM MM MAX MIN MAX MIN MK
—a A0 A90-12UNJF-34 | 080 070 50 413 864 1885, A0 095 096
- 250 2S0-ZBUNJF-34 422 488 2482 2apa RN A28 108
088 76

—5 3125 S125-24UNIF-3A 484 557 a7 3108 72 AB7 A20
—6 375 3TS-24UNJF-34 548 628 Ar4z 733 204 .88 20
-7 4375 AFTESOUNJE-3A | 118 106 60 68 AIE7 4358 235 220 125
—a 500 _500-20UNIF-34 T BAD 4531 Asaz 266 281 A28
] 5625 SE25-1AUNIF-3A | 151 41 T 810 SE1G 5607 287 282 130
FIRST THRAEAD T w ¥ z
pasH  (MOMIMAL | DEsIGNATION
KO, (4 MAX MIN MAX MIN MAX MIN MAX MIM MAY MIN
—3 180 AB0-3ZUNJF-3A | 120 074 083 063 376 367 225 198

041 a1
—4 250 250-28UNJF-3A | 120 108 104 i 438 430 20 256
—5 as | aesedungraa | st RE 128 108 502 .49z 380 30
—- 75 S75-2AUMJF-3A | 188 A20 148 A28 564 553 445 43

057 037
=7 4375 | AITS-ZOUMJF-3A | 197 120 66 146 627 BT 514 A4S0
—a 500 BOD-20UNJF-3A | 208 420 B8 AB& 752 741 508 510
-8 5625 | SE25-1BUNJF-3A | .260 220 208 188 BT 8BS 671 582 072 082

gimk Lo daburr.

sion,

2. Radius rellef or chamtar to "B dia.
3. Retaining elements shall be located within the limits of @ dimen-

1. Cottar pin hobe shall ba within 010 inch of bolt diameier canbarline
and shall be perpandicular ie bell shank aes within 2%, GCountar-

4, Thread: In accordanca with MIL-S-B879 except that intomplebs
thread lengih (X) shall be @ maximum ol 1% and & minimum of %2
thread pitches in langlh and major dia. 1o be 0.001 below min.
shank dia.

&, The concentricity of the thread PD in relation to the shank shall ba
within 008 TIA.




WHERE TO USE SPS SELF-RETAINING BOLTS

Use them wherever you must have a reliable, fail-safe
shear fastener—in control linkages, engine control
mechanisms, fuel controls, bell crank systems, and

other dynamic joint assemblies. Tests show
conclusively that the spring will keep the bolt in place
even if the cotter pin and nut are omitted or lost,

Single and multiple pulleys Clevis joints Pivot pins

Hinges




How to order

8PS self-retaining bolts are avallable in sizes
#10 through % in, Larger sizes available, in-
formation on request. The self-retaining con-
cept can be adapted to any shear bolt specified
by the customer. To order a sell-retaining bolt,

gimply order the bolt you are now using and
add -8R to the end of the part number. Or
order by MS number (see drawings on page 6
and 7). If matching MS 21244 nuts are desired,
so specily. We do not supply cotter pins.




FORM 3151 681-3M SPS
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TECHNOLOGIES
Aerospace and Industrial Products Division

JENKINTOWN, PENNSYLVANIA 19046 CLEVELAND, OHIO 44128 SANTA ANA, CALIFORNIA 92702
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Telephone: 215-572-3000 Telephone: 216-581-3000 Telephone: 714-545-9311
TWX: 510-665-1718 TELEX: 83-4254 TWX: 810-421-8397 TWX: 910-595-1133
Cable Address—Stamping TELEX: 98-5448 TELEX: 67-8410
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