Operations / Assembly Manual
Universal Dome Standoff Bonding Tool
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Bill of Materials

Part rart Nname uanuty pescripuon/uperatuon

Number

0 mner ciamp 1 KINg ciamp tnat goes on e mnsiae or e motor ring

Z outer viamp 1 KINg ciamp tnat goes on tne outsiae or e maotor aome

3 IVIOTOT L1amp SCrews z LONNECTS TNe INNer ana outer clamps

4 KINg NoIe SCrews 3 Threads through rocket ring holes and connects the inner and outer clamps

o KINg noie screw nuts 3 LOCKS ring noie screws In place onto tne outer clamp

o] F-riece Z F-Shdpea piece wiiicn allows e uevice Lo angie verucany

! Ral iviount 1 Long rectangular piece which inserts into the rail and connects to p-pieces

o] 74 X4 (uicK release pin 1 B1JQeSt PIN INSErtea mrougn e rall mount ana te p-pieces

v 74 X4 quickK reiease pm 1 Longest small diameter pin which inserts through the rail mount and p-pieces

1V ALUMInuIm snoutaer SCrews o Connect e p-pIreces Lo e mner ciarmp

1L STLAIUMINUM Kall 1 AIIOWS TNe rall cart 1o transiate

1z 74 X 1-7/8" qUICK release pin Z Smallest pins wnicn INSert nrougn te rall mount ana tne rail

13 Kall Lart Pins ¢z AIIOWS 1ead SCrew nousing 1o rotate

14 Leaa Screw Housing L HOICS tNe 1ead Screw In piace

15 -Lnannel 1 L-snapea cnannel piece WNicn Clamps around e rai

10 curvea Anging viecnanisin 1 Lnanner piece witn a curvea noie; angies e ieaa screw rnousing

L Bronze Nut L Rests inside the lead screw housing allowing the lead screw to apply an axial force

18 Leaa Screw 1 LONQ Screw wnicn applies axial Torce

1y 10D Fiate 1 HOIOS tNe Prass Nut INSIge e 1eaa SCrew nousing

2V #8-32, ¥4 long Aluminum Socket Head 25 Blue Anodized screws which connects much of the assembly

Screws

[z I nreaaea Koo 1or Angling viecnanisin 1 LOCKS Ieaua SCrew nousing in prace wnrougn e curvea angting rmecnanisin

L Leau SCrew Koo 1 KI0D WIICH TOLdLES 1€dU SCIeEw L0 dpply dxidl 10rce

23 rressure riate H 1 H Snapea piece WNICn Presses onto tne rail

44 Fressure ridae o 1 FTESSES H plece 1o rail

40 Fressure ridate Nut 1 AIIOWS TOr e pressure plate to not rotate wWriern rail cart 10CKs Into place

<0 rront riate L Connects to the c-channel piece to clamp all around the rail, and connects to the pressure plate assembly
through its center hole

Zil Fressure rdle Irnreaueu Screw 1 LOCKS rdil cart In prace

28 Lead Screw riate 1 SIMIIAr 1o e 1op pIate, DUT CONNECTS 10 TNe 1ead SCrew rotator

Y Leaa >SCrew I nreaaea vap 4 1 Nreaas Into e 1eaa screw. AIOWS T0r Dracket ciamp to rotate ireery

3U Lead SCrew Kotator 1 AIIOWS TNe Dracket Clamp 10 rotate 45 dedrees normal 1o surrace

3L Sl0t ANgler 4 Dlotea piece wnicn noias e 1eaa screw rotator

32 V4 XZ=1/10" (UICK relrease pin Z FINS nrougrn sioc angler dnau ieau sCrew rowdior 10CKIng e angie

33 Bracket Holger 1 LONg SIOTted pIece WNICN Noias tne Dracket noiaers

34 | empilate Holaer Z dlmall staircase pieces wnicn noia e pracket iemplates

39 1 NUMD SCrews 4 11gNteN ana 100Sen Ne Dracket NoIJers In place

30 Full 1estriece 4 I nreaqaea Into e mountea stanaotr to conauct pull test




Angmnagselamp viecnanism

Rall Lart ASsemoly

Bracket Holaer ciamp

Fart Or IVIUILIPIE SUDASSEMmDIIes




1 Assembly/Disassembly
1.1 Angling Mechanism and Motor Ring Clamp

1.1.1 Angling Mechanism and Motor Ring Clamp Bill of Materials

Fart INuImpoer Fart Narne udruwly pescripuon

L mner ciairnp 1 KINQg Cilaimp dt goes on e mnsiuae o1 e maotor ring

Z wutLer viarmnp 1 KINQg Claimp tdt goes on e outsiue 01 e motor aome

S IVIOLOT LldITip SCrews Z COrNnectLs wie mirer ana outer ciarmnps

4 RINg note screws 3 Threads through rocket ring holes and connects the inner and outer
clamps

5 KING NOIE SCrew Nuts 5 LLOCKS r1Nd NOJE SCIews 1N PIACE ONIO TNE OUTET CIaMmp

o P-riece ¢ P-SNapea PIECE WNICN alOWS e EVICE 10 angie VErtcaily

! e Slnls = Long rectangular piece which inserts into the rail and connects to p-
pieces

e} 74 X4 qUuICK reiease pimn 1 BIJUESL PIN INSErea rougn e rall Imourit arna we p-pleces

v PG G TR ] = Longest small diameter pin which  inserts through the rail mount and
p-pieces

Iy, AIUMINUIM SNOUITET SCrews o CONNECT te P-PIECES TO e INMET CIAMDP

m STUAIUMINUM Kall 1 ANIOWS TTIE rall Cart 1o ransiae

1z 74 X 1-/8 UICK release pin Z Simallest Ppins wnicn INsert uirougn e rail mount ana tne rall

1.1.2 Angling Mechanism and Motor Ring Clamp Assembly Directions

1.

Lining up the inner (1) and outer clamp (2) together, screw the motor clamp screws (3) through
the inner clamp into the outer clamp combining the two parts.

Lining up where the motor arm should be located on the motor ring, screw the ring hole screws
(4) through the inner/outer clamp and three of the holes of the motor ring. Then tighten the ring
hole screw nuts (5) onto the ring hole screws on the side of the outer clamp. This will make sure
the ring hole screws do not loosen during operation.

Line up the two p-pieces (6) and the rail mount (7), with the rail mount in between the two p-
pieces. The %” holes should all line up.

Insert the %4x4” quick release pin (8) through the %" holes of the rail mount and the p-pieces.
Insert the %4”x4” quick release pin (9) through a %4 hole of the rail mount and p-pieces. This will
allow operators to angle the device vertically.

Lining up the inner clamp with the holes on the P-pieces, connect the two assemblies with the
aluminum shoulder screws (10).

Insert the rail mount into the aluminum rail (11). Connect these parts by inserting the %4”x1-%4”
quick release pins (12) through the holes in the rail and the rail mount.




Figure 1: Exploded View of Ring Clamp Assembly

Figure (1) provides an exploded view of the ring clamp subassembly, with lines that represent the location
of each part. The machine screws involved in this subassembly are not shown to simplify the image for
viewing purposes.

1.2 Rail Cart

1.2.1 Rail Cart Bill of Materials

Fart Numpoer Fart Name Luantty pescripuon

1L STUAIUMINUM Kail 1 AIOWS Tr€ rail Cart 1o uansiate

15 Kall udrt FIis Z AIIOWS Iedu SCrew rousling o rotdae

14 LEedu SCrew Housing 1 FOIUS e 1edU SCrew In prace

10 C-enariiel 1 CU-=Sldpeu criarrier piece wich Clalrps arounu uie ran

10 curveu ANyrng viecnarisirn 1 cndrnel prece Wit d curvea rnoie; anygies uie ieau sCrew rousirg

L Bronze nut + Rests inside the lead screw housing allowing the lead screw to apply
an axial force

15 Leaa Screw 1 LOng screw wriicCr applies axial 1orce

1Y 10P Fldle 1 HOIUS NE Drass nut siae e 1eaua screw nousing

ZU #8‘32, 149 10ng Aluminum Socket Head L/ BIUe AMNouiZea screws Wilicr Connects Mmuch or e assemory

Screws

<t Ifeated KIow 10T Angnng viechanisin: L Locks lead screw housing in place through the curved angling
mechanism

44 Leaa SCrew Knoo 1 IKMNOD WNICI rotates 1ead sCrew 10 apply axidal 1orce

23 Fressure riate - 1 H Snapea piece wniCn presses onto e rall

4 Fressure riate o 1 Fresses H plece 1o rall

2 FIESSUre Flate Nut + Allows for the pressure plate to not rotate when rail cart locks into
place

<0 Front Fawe + Connects to the c-channel piece to clamp all around the rail, and
connects to the pressure plate assembly through its center hole




il

FIESSUIe Fldle I rnreaueu Screw 1 LOCKS rdll cart in pilace

1.2.2 Rail Cart Assembly Directions

1.

10.

11.

Insert the rail cart pins (13) into the side of the lead screw housing (14). Half of the pins should
be exposed.

Attach the c-channel (15) and the curved angling mechanism (16) together with the lead screw
housing/pins between them. The pins should insert into the holes in the middle of the c-channel
and curved angling mechanisms.

Screw the brass nut (17) onto the lead screw (18).

Insert the lead screw/brass nut into the lead screw housing where the brass nut will rest inside.
The bottom of the lead screw which has a threaded hole should exit through the smaller of the
two holes in the lead screw housing.

Slide the top plate (19) through the lead screw housing where it will rest on top of the lead screw
housing. The four holes on top of the lead screw housing should align with the four holes on the
top plate. Insert four of the #8-32 screws (20) into these four holes to connect these two parts.
Screw the threaded knob for angling mechanism (21) through the angling mechanism into the
lead screw housing until hand tight. This will allow operators to angle the lead screw to set
locations.

Screw the lead screw knob (22) onto the top of the lead screw where there is no hole.

Screw the pressure plate H (23) and pressure plate C (24) together with 4 #8-32 screws with the
pressure plate nut (25) going through the center hole of the pressure plate C.

Push the pressure plate nut through the front plate(26) to full depth and screw the pressure plate
threaded screw(27) onto the pressure plate nut. Secure in place with 1 #8 set screw.

Connect the front plate/ pressure plate assembly with the c-channel piece using 4 #8-32 screws
(13).

Slide rail cart assembly onto the rail and lock in place by rotating the pressure plate threaded
SCrew.




Figure 2: Exploded view of Rail Cart

Shown in figure (2) is an exploded view of the rail cart subassembly, which includes the mechanism that
secures the cart in position along the rail.

1.3 Bracket Clamp

1.3.1 Bracket Clamp Bill of Materials

Fart INurmnper Fart Narne uarnuwy pescripuon

15 Leda Screw 1 LOng screw wriiCri applies axial 1orce

ZU #8-32, VA long Aluminum Socket Head e} BIlue AMNouiZea screws Wilicr Conrect mucr ol uie assemoly
Screws

P4e] LEdu SCrew Fldle 1 Slmiar w ue wp pildie, put Corrects o e iedau screw rowaor

Y LEedu SCrew Ilireaueu vdp 1 1TIreaus I e 1edu screw. AINOWS 101 Drdacket Clarmnp L rotde Ireery

SV LEedu SCrew xoldwor 1 AINIOWS e pDracket Cralmp Lo rotdie 49 ueygrees noririal Lo suridace

Sl DI0L ANgler 1 Sl0LLEeU piece wiliCri Nnoias uie 1edua screw rowalor

3L V4 XZ-1/10" QUICK reiease pin Z FITS uirougn siot angier arnu 1eau sCrew rowdior 10CKIng e angie

33 Brdcket Roluer 1 LOIg siowea piece wiicr rnoias uie urdaCket noluers

34 1 ermplate Aoluer Z Sinall stdircdase preces wilcri noia e praCket ermplales

30 1 NuImop SCrews 4 1 1gIILEr arnu 100ser uie pracCket Nnotaers I prace

1.3.2 Bracket Clamp Assembly Directions

1. Take the lead screw plate (28) and insert the lead screw threaded cap (29) through the center hole.
Then in this orientation, screw the threaded cap into the bottom of the lead screw (18).

2. Screw the lead screw plate onto the lead screw rotator (30) with #8-32 aluminum screws (20),
where the four corner holes on the two parts are aligned. The cap on the lead screw threaded cap
should fit into the circular hole in the lead screw rotator.

3. Place the lead screw rotator inside the slot angler (31), where the sides of the slot angler are lined
up with the holes on the lead screw rotator. Then insert the Y4”x2-1/16” quick release pin (32)
through the holes connecting the two parts.



4. Screw the bracket holder (33) into the slot angler from the bottom with four #8-32 aluminum
screws. The screws should be inserted through the bracket holder into the bottom of the slot
angler.

5. Then screw the template holder (34) onto the bracket holders with the four thumb screws (35).
The thumb screws will screw through the four slots in the template holder into the bracket holder
pieces. This will allow for custom clamping positions.



Figure 3: Exploded View of the Bracket Clamp

Figure (3) gives an exploded view of the bracket clamp system at the end of the lead screw. The lead
screw itself has been left out of this assembly as it is included with the rail cart subassembly.

1.4 Pull Test

1.4.1 Pull Test Bill of Materials

Fart Numoer Fart Narme uarnuwy pescripuon
15 Leaa screw 1 LOng screw wriicCr applies axial 1orce
ZU #8-32, 1 long Aluminum Socket Head e} BIUe AMNouiZea screws wWilicn connect mucr or uie assemoly
Screws
P4e] LEdu SCrew Fidle 1 Slmiar w ue wp pildie, put CoOnrects o e iedau screw rowaor
Y LEdu SCrew Irireaueu wap 1 1TIreaas I e 1edu screw. AIOWS 101 Drdacket Clarnp L rotde ireery
SV LEedu SCrew xotdLor 1 AINOWS e pDracket Clalmp Lo rotdie 49 ueygrees noririal Lo suridace
3L Va XZ2-1/10" UICK relrease pim Z FIMS uirougn siot angier darnu 1eau SCrew rowdior 10CKIng e angie
350 FUull 1estL Fiece 1 I rireadaeu Into e mouritea stariuoln o conauct pull lest

1.4.2 Pull Test Assembly Directions

1. With the lead screw plate (28), lead screw threaded cap (29) and lead screw rotator (30) already
assembled from section 1.3, interchanging the pull test component is quite simple.

2. Remove the two ¥4”x2-1/16” quick release pins that go through the lead screw rotator.

3. Replace the removed slot angler (31) with the pull test piece (36).




4. Align the pin holes and secure the pieces together with the two %4”x2-1/16” quick release pins
removed prior.

.

Figure 4: Exploded View of the Pull Test Subassembly

Figure (4) shows an exploded view of the pull test subassembly. Some parts are not shown as they
coincide with parts in the bracket clamp subassembly.



2 Operations Manual
2.1 ESD Compliance

While using this device, operators will follow Northrop Grumman ESD compliance guidelines due to the
electrical devices aboard Northrop Grumman Flight System devices. If this is not followed, operators may
be subjected to disciplinary actions and avionic components would have to be replaced.

2.2 Vertical Angle

To angle the standoff mounting arm vertically, operators will hold the rail system in place by hand to
ensure hole alignment, remove the %4” pin from the two p-pieces and rail mount, move the mounting arm
to the desired angle, and reinsert the '4” pin back into the new hole alignment.

2.3 Moving the Mounting Arm Around the Motor Ring

To move the device around the motor ring, operators can first remove the bracket clamp from the lead
screw by removing the screws attaching the lead screw plate and lead screw rotator. This step is optional
as the bracket clamp can remain attached to the rail system and removed as a whole. The rail can then be
removed by pulling the two %4”x1-'" quick release pins from the rail and rail mount. By removing the
ring hole screws from the device, the mounting arm can then be moved around the motor ring safely
without risk of damaging the motor dome. Be sure when reinstalling the mounting arm onto the motor
ring, that all three holes can be screwed through using the ring hole screws. Once the ring hole screws are
reattached, the rail and "4”x1-%” quick release pins can be reinstalled through the rail mount, the rail cart
can be slid back onto the rail and tightened, and the bracket clamp can be screwed back onto the lead
screw rotator through the lead screw plate.

2.4 Angling the Lead Screw

To rotate the angle of the lead screw, the threaded knob for the angling mechanism must be loosened. Be
careful to hold the device in place when loosening this screw as the lead screw may fall from position due
to gravity when loosened. The operator then positions the lead screw as needed and tightens the threaded
knob once the device is in position.

2.5 Translating the Rail Cart

To translate the rail cart across the rail, loosen the pressure plate threaded screw. This will loosen the
friction lock the rail cart applies onto the rail. When this is done, operators can translate the rail cart
across the length of the rail. Once a desired location is chosen tighten the pressure plate threaded screw
hand tight.

2.6 Interchanging the Push and Pull Devices

Both the push and pull test attach onto the lead screw rotator. To remove either the pull or push test
device, remove the 4”x2-1/16” quick release pin from the lead screw rotator. This will remove the
push/pull test. Then to attach the other device, place the device in position and reattach the 4”x2-1/16”
quick release pin.



2.7 Applying Axial Force

To apply axial force, the operator needs to position the device above the location avionics need to be
mounted. Refer to sections 2.2, 2.3, and 2.4 for instructions on how to do this. The operator then uses a
torque wrench on top of the lead screw knob and applies a torque of .313 ft-1bs to raise or .176 ft-1bs to
lower the device to the necessary 501b pull and 20Ib push tests.



3 Maintenance
3.1 Operating Precautions

Precautions during operations of the device will ultimately reduce the maintenance required on the whole
system. As operators will be using glues and adhesives on the standoffs, ensuring that no residue from
these adhesives come into contact with the moving parts of the device will greatly reduce the wear of the
device and increase longevity. Similarly, the tolerances and fittings within the design are very specific for
the performance of the device thus careful operation and movement of the pieces to ensure no marring or
deformation within the moving pieces of the device will lead to optimal performance. Aluminum 6061 is
not the strongest material and will easily dent if dropped or hit with stronger material.

3.2 Moving Components

Due to the area the device is being implemented, moving components of the device weren’t allowed to
house grease or lubricant of any kind. As a precaution to the expensive avionics and motor equipement,
the device was coated with a friction reducing lining to increase the longevity of the parts without a
lubricant. Over time this coating will eventually begin to wear and potentially flake off. Proper inspection
and replacement of the lining or the parts themselves will maintain optimal performance of the device.



4 Troubleshooting
4.1 Bolts Will Not Thread

This device has a wide assortment of threaded connections varying from small #8 screws to 2” bolts.
When assembling or disassembling the device if a bolt/screw will not thread in or out, be sure not to over
torque it and strip the threads. Doing so will result in broken hardware or parts that need to be replaced.
Ensure that you are using the proper tool and size for the specific hardware. Check that the hardware is
properly aligned with the hole and that cross threading is not occuring. If need be, small amounts of
lubricating oil can be used to remove stubborn hardware.

4.2 Pins Will Not Go In/ Come Out

Much like the hardware in section 2.1, the device uses a wide variety of different sized quick release pins.
The holes that the pins seat in are specially manufactured to be tight fitting to reduce wobble in the
various connection points. With these tight tolerances inserting or removing pins can be more difficult
than expected. In situations where the pin won’t go in, ensure that the two holes are properly aligned
before applying any force to the pins. In events where the holes are properly aligned but the pin still won’t
go in, small taps with a rubber mallet to the end of the pin should suffice. Likewise, for pins that won’t
come out, make sure that the holes are aligned and there is no load applying shear to the pins. Once
aligned if the pin still won’t come out, small taps with the rubber mallet should work.

4.3 Rail Cart Will Not Slide / Lead Screw Will Not Angle

The rail cart and lead screw housing both utilize the same mechanics to lock in place. A threaded knob
located on the sides of the rail cart uses friction locks to keep the cart from translating and the lead screw
from angling. For both cases mentioned above, loosening the specific knob that locks that component
should reduce the friction enough to slide/angle the piece. If the knobs still won’t turn, look to section 4.1
above.

4.4 Lead Screw Will Not Move Axially

If the lead screw won’t move axially through the brass nut of the lead screw housing first check that the
movement isn’t maxed out one way or the other. If the lead screw is fully moved to one extreme or the
other, the angling mechanism or the lead screw knob will be flush up against the lead screw housing and
prevent further movement in that direction. If more axial movement is needed, change the angle of the rail
system itself and try again. If the lead screw isn’t at one extreme or the other, there could potentially be
dirt or debris stuck between the lead screw and the brass nut. A small amount of lubricating oil inserted
between the components should loosen it up enough to move the lead screw.



