
Secure line replaceable avionics with positive-locking
RAM Hold-Down Devices.

Features & Benefits
n Protect critical electronics from shock, vibration

and accelaration.
n Self-Locking and Load Limiting version.
n Tool or hand operation.
n ARINC 600 and MIL-F-85731 applications.

The Ram design team has developed a
complete family of ergonomically designed
ratcheting and ultra-lighweight clutching hold-
downs, hooks and hinges. All are built to resist
extremes in shock and vibration, yet they allow
quick change capability.

Our engineers are continuing to design smaller
units for  higher loads to solve both your avionic box and printed circuit card hold-down problems. So let
Camloc/Ram be your problem solver... whether it’s loads in excess of 5000 lbs., clutching loads of 450  lbs.
or more...easy hand or tool operations...30 “G” shock loads or gunfire vibrations...ARINC 600 applications
or MIL-F-85731 (MS14108) requirements.

These pages detail the RAM Hold-Down Devices that will meet the requirements of most engineers.
However, if you don’t see a design in this catalog that will suit your application, consult one of our field
sales engineers for a solution to meet your specific needs.

Styles
Two major sub-divisions of hold-downs exist: Load Limiting and Self-Locking. Self-locking versions are
used for securing heavy loads, up to 5000 pounds. Load limiting are used to precisely control the insertion
and extraction of avionic devices with multi-pin connectors.

3° Extraction Angle...No Bent Pins.

1. Hold-down in fuly clutched and seated position (3°-10°). 2. As extraction is begun, by turning
knob counterclockwise, the center shaft is pushed back and pivoted upward. Angle of shaft is
reduced to 3° before extraction occurs. 3. Full half-inch extraction takes place with no more than
3° of upward force placed upon avionics. Connector pins are never bent.

Avionic
Hold-Down Mechanisms

1. 2. 3.
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Hand operated knob is easy to grip for high torque.

Avionic
Hold-Down Mechanisms

Typical Operation
Load Limiting Versions

1. Assembly lifts to clear NAS 622 hook. Keeper is
rotated to captivate hold-down assembly to the hook.
Knob is rotated clockwise to seat the box in place.
Clutch mechanism will control the clamping force within
a rage of 100 to 140 pounds.

2. Fully installed in locked position.

3. Shown here in the extraction mode. This is achieved by
simply turning the knob counterclockwise. T o release from
hook, keeper is pulled back and rotated 180° and assem-
bly falls free.

Self-Locking Versions

1. To lock, lift assembly to clear HD13001 Series hook.

2. Rotate knob clockwise to engage hook with keeper .
Continue clockwise rotation to seat box.

3. To unlock, rotate knob counterclockwise until keeper
clears hook. There is no need to pull back on knob to
release ratchet with RAM Hold-Down Devices.

Hex head knob designed for torque wrench operation.

Optional Head Styles
Hand and tool operated knob can be turned by hand or
torque wrench.
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With Integral Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.

seireS snoisnemiD /lairetaM
hsiniF

60021DH :bonK
/SERC614

etavissaP

:tloBsivelC
OM8-31HP

/SERC
ebuLmliFyrD

:eceipesoN
OM8-31HP

etavissaP/SERC
ebuLmliFyrD

:bonK
1153T-4202

/munimulA
ezidonAdraH

4T-4202ro
/munimulA

ezidonAdraH

:bonK
6T-653A

/munimulA
ezidonAdraH
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etamitlU
.sbl,daoL

,thgieW
.sbl A B

pirGniM
C
AID

evobAmargaiDrepseulaV traP
rebmuND E F G

0055
)594,2(

61.0
)270.0(

--- --- --- 409.0
)169.22(

409.0
)169.22(

54 ° 02 ° 101-60021DH

0055
)594,2(

61.0
)270.0(

--- --- --- 409.0
)169.22(

409.0
)169.22(

54 ° 02 ° 201-60021DH

0055
)594,2(

61.0
)270.0(

--- --- --- 409.0
)169.22(

409.0
)169.22(

54 ° 02 ° 301-60021DH

Self-Locking
Hold-Downs

Installation Reference - Typical
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With Separate Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.

seireS snoisnemiD /lairetaM
hsiniF

62021DH :bonK
2

ezidonAdraH

:tloBsivelC
HP4-71
/SERC

etavissaP

:eceipesoN
613ro403

/SERC
etavissaP

ro
HP5-51
/SERC

issaP etav

:gnirpS
HP7-71
/SERC
avissaP et
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etamitlU
.sbl,daoL

,thgieW
.sbl A B

pirGniM
C
AID

evobAmargaiDrePseulaV traP
rebmuND E F G

0001
)454(

.xaM51.0
)860.0(

30.2
)65.15(

14.2
)42.16(

19.2
)19.37(

000.1
)004.52(

573.1
)529.43(

578.1
)526.74(

821.0
)152.3(

814.0
± 020.0

716.01(
± )805.0

814.0
± 020.0

716.01(
± )805.0

54 ° 02 ° 101-62021DH

H 201-62021D

301-62021DH

0002
)709(

.xaM51.0
)860.0(

30.2
)65.15(

14.2
)42.16(

19.2
)19.37(

000.1
)004.52(

573.1
)529.43(

578.1
)526.74(

061.0
)46.04(

401-62021DH

1DH 501-6202

21DH 601-620

0001
)454(

02.0
)90.0(
.xaM

30.2
)65.15(

14.2
)42.16(

19.2
)19.37(

000.1
)004.52(

573.1
)529.43(

578.1
)526.74(

821.0
)152.3(

814.0
± 020.0

716.01(
± )805.0

814.0
± 020.0

716.01(
± )805.0

54 ° 02 ° PC101-62021DH

PC201-62021DH

021DH PC301-62

0002
)709(

02.0
)90.0(
.xaM

30.2
)65.15(

14.2
)42.16(

19.2
)19.37(

000.1
)004.52(

573.1
)529.43(

578.1
)526.74(

061.0
)460.4(

PC401-62021DH

DH PC501-62021

21DH PC601-620

Self-Locking
Hold-Downs

Installation Reference - Typical
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With Separate Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).

Note: Variables may not represent the same dimensions on all series numbers.

seireS snoisnemiD /lairetaM
hsiniF

32021DH :bonK
/SERC614

etavissaP

:tloBsivelC
HP4-71

etavissaP/SERC

:eceipesoN
/SERCHP5-51

etavissaP

:gnirpS
HP7-71

SERC

71021DH :bonK
/SERC614

etavissaP

:tloBsivelC
OM8-31HP

etavissaP/SERC

:eceipesoN
/SERCHP4-71

etavissaP
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Installation Reference - Typical

etamitlU
.sbl,daoL

,thgieW
.sbl A B

pirGniM
C
AID

evobAmargaiDrePseulaV traP
rebmuND E F G

0002
)709(

71.0
)770.0(

031.2
)201.45( – 061.0

361.0
460.4
041.4

814.0
020.0.±

716.01
805.0±

814.0
020.±
716.01(
)805.0±

°54 °02 101-32021DH

0002
)709(

52.0
)311.0(
.xaM

023.2
)829.85( 201-32021DH

0053
)885,1(

71.0
)770.0(

03.3
)28.38(

02.1
)84.03(

061.0
361.0

460.4
041.4

57.0
)50.91(

– °05.23 °51 101-71021DH

(     )

(     )

E-17
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With Separate Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.

seireS snoisnemiD /lairetaM
hsiniF

13021DH :bonK*
/SERC614

etavissaP

:tloBsivelC
OM8-31HP

etavissaP/SERC

:eceipesoN
HP4-71

etavissaP/SERC

:bonK*
6T-653A

draH/munimulA
ezidonA

:bonK*
4202

draH/munimulA
ezidonA

23021DH
:bonK

11537-4202
4T-4202

ezidonAdraH

:tloBsivelC
HP4-71

etavissaP/SERC
ebuLmliFyrD

:eceipesoN
613ro403

etavissaP/SERC
ro

HP5-51
etavissaP/SERC

ebuLmliFyrD
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etamitlU
.sbl,daoL

,thgieW
.sbl A B

pirGniM
C
AID

evobAmargaiDrePseulaV traP
rebmuND E F G

0053
)885,1(

61.0
)270.0(

08.2
)21.17(

– 061.0
361.0

460.4
041.4

856.0
)317.61(

856.0
)317.61(

°54 °81 101-13021DH

0053
)885,1(

61.0
)270.0(

8.2
)21.17(

– 061.0
361.0

460.4
041.4

856.0
)317.61(

856.0
)317.61(

°54 °81 201-13021DH

0053
)885,1(

61.0
)270.0(

08.2
)21.17(

– 061.0
361.0

460.4
041.4

856.0
)317.61(

856.0
)317.61(

°54 °81 301-13021DH

0002
)709(

02.0
)090.0(
.xaM

30.2
)65.15(

14.2
)42.16(

19.2
)19.37(

000.1
)004.52(

573.1
)529.43(

578.1
)526.74(

061.0
361.0

460.4
041.4

– – – °09 401-32021DH

501-32021DH

601-32021DH

Installation Reference - Typical

Self-Locking
Hold-Downs
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With Integral Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.

seireS snoisnemiD /lairetaM
hsiniF

69021AC :eveelS
decrofnieRssalG

niseRretseyloP

dnarepeeK
:rotcartxE

/yollAmunimulA
ezidonA

:esaBegniH
/munimulA

ezidonA

:tfahSretneC
etavissaP/SERC

yollA0314ro
muimdaC/leetS

detalP

54121AC :eveelS
decrofnieRssalG

niseRretseyloP

,repeeK
dnarotcartxE
:esaBegniH

/yollAmunimulA
ezidonA

:esaBegniH
/munimulA

ezidonA

:tfahSretneC
etavissaP/SERC

yollA0314ro
muimdaC/leetS

detalP
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Load Diagram

etamitlU
.sbl,daoL

,thgieW
.sbl

hctulC
.sbl,daoL

evobAmargaiDrePseulaV muminiM
noitcartxE

traP
rebmuNA B .feR)C(

005
)722(

51.0
)70.0(
.xaM

02±021
)9±45(

041ot001
)46ot54(

34ot13
)02ot41(

- 50.0
)07.21(

101-69021AC

005
)722(

31.0
)850.0(
.xaM

02±021
)9±45(

41ot001
)46ot54(

56ot44
)03ot02(

- 50.0
)07.21(

201-54121AC

E-21
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seireS snoisnemiD /lairetaM
hsiniF

79011DH :eveelS
decrofnieRssalG

niseRretseyloP

rotcartxE,repeeK
:esaBegniHdna

/munimulA
ezidonA

:tfahSretneC
detavissaP/SERC

yollA0314ro
muimdaC/leetS

detalP

89011DH :eveelS
decrofnieRssalG

niseRretseyloP

rotcartxE,repeeK
:esaBegniHdna

/munimulA
ezidonA

:tfahSretneC
detavissaP/SERC

yollA0314ro
muimdaC/leetS

detalP

With Integral Hinges

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.
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etamitlU
.sbl,daoL

,thgieW
.sbl

hctulC
.sbl,daoL

evobAmargaiDrePseulaV muminiM
noitcartxE

traP
rebmuNA B .feR)C(

005
)722(

31.0
)60.0(
.xaM

02±021
)9±45(

041ot001
)46ot54(

56ot44
)92ot02(

- 00.1
)04.52(

101-79011DH

005
)722(

31.0
)60.0(
.xaM

02±051
)9±86(

071ot031
)77ot95(

39ot17
)24ot23(

- 50.0
)07.21(

101-89011DH

Load Diagram

E-23
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With Separate Hinges

seireS snoisnemiD /lairetaM
hsiniF

60011DH :tfahS
OM8-31HP

/SERC
yrDetavissaP
ebuL,mliF

:bonK
/6T-653A

ezidonAdraH

:rotcennoCkooH
HP4-7

etavissaP/SERC

:rotcartxE
ezidonA/6T-5707

Note: See Hold-Down Hinges page.

Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.
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etamitlU
.sbl,daoL

,thgieW
.sbl

hctulC
.sbl,daoL

evobAmargaiDrePseulaV muminiM
noitcartxE

traP
rebmuNA B )C(

000,2
)709(

24.0
)091.0(
.xaM

egniHhtiW

051
)86(

005 ± 05
722( ± 32 )

051
)86(
.niM

005
)722(
.niM

--- --- 50.0
)07.21(

201-60011DH

301-60011DH

Load Diagram
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Dimensions specified in inches (millimeters) and pounds (kilograms).
Note: Variables may not represent the same dimensions on all series numbers.

* Note for HD12023 Series Hold-Downs
use Hinges:
HD13002,
HD13003,
HD13019, or
HD13020

Hold-Down Hinges

E-26

snoisnemiD /lairetaM
hsiniF

,thgieW
.sbl Y B A

rebmuNtraP
egniH niPegniH

:seireSnwoD-dloHroF
62021DH

*32021DH

/leetSyollA
muimdaC

detalP

520
)110.(

031.
)03.3(

791.0
)00.5(

054.0
)034.11(

511-62021DH
*101-20031DH

321-62021DH

213.
)29.7(

665.0
)673.41(

101-91031DH

261.
)11.4(

791.
)00.5(

054.0
)034.11(

711-62021DH
*301-20031DH

213. 665.0 301-91031DH
)29.7( )673.41(

/SERC
etavissaP

520. 031. 791.0 054.0 611-62021DH 421-62021DH
)110.( )03.3( )00.5( )034.11( *201-20031DH

213. 665.0 *201-91031DH
)29.7( )673.41(

261. 791.0 054.0 811-62021DH
)11.4( )00.5( )034.11( *401-20031DH

213. 665.0 *401-91031DH
)29.7( )673.41(

/leetSyollA
muimdaC

detalP

530. 031. 791.0 051.0 911-62021DH 321-62021DH
)610.( )03.3( )00.5( )01.53( *101-30031DH

213. 26.1 *101-02031DH
)29.7( )841.14(

261. 791.0 051.0 121-62021DH
)11.4( )00.5( )01.53( *301-62031DH

213. 26.1 301-02031DH
)29.7( )841.14(

/SERC 530. 031. 791.0 051.0 021-62021DH 421-62021DH
etavissaP )610.( )03.3( )00.5( )01.53( *201-30031DH

213. 26.1 201-02031DH
)29.7( )841.14(

261. 791.0 051.0 221-62021DH
)11.4( )00.5( )01.53( *401-30031DH

213. 26.1 401-02031DH
)29.7( )841.14(

:seireSnwoD-dloHdloF
13021DH

6T-1606
munimulA

/yollA
ezidonA

060.
)720.(

261.
)11.4(

502.
)702.5(

00.1
)04.52(

101-42031DH 101-50041DH

beckedc
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snoisnemiDegniH /lairetaM
hsiniF

,thgieW
.sbl Y B A

rebmuNtraP
egniH niPegniH

:seireSnwoD-dloHroF
20011DH

HP4-71
sselniatS

/leetS
etavissaP

030.
)310.(
.xaM

09.
)68.22(

05.0
)07.21(

00.1
)04.52(

101-80031DH

HP4-71
sselniatS

/leetS
etavissaP

030.
)310.(
.xaM

00.1
)04.52(

05.0
)07.21(

04.1
)65.53(

101-90031DH

303
/SERC

etavissaP

030.
)310.(
.xaM

821.0
)52.3(

.aiD

-691.
002.1
-89.4(

)80.5

21.1
)54.82(

101-48021AC

:seireSnwoD-dloHroF
30011DH

HP4-71
sselniatS

/leetS
etavissaP

040.
)810.(
.xaM

00.1
)04.52(

83.1
)50.53(

00.1
)54.52(

101-11031DH

HP4-71
sselniatS

/leetS
etavissaP

040.
)810.(
.xaM

00.1
)04.52(

85.
)37.41(

04.1
)54.52(

101-21031DH

thgieW
R2-29302SM
niPthgiartS

dna
2101-56642SM

niPrettoC

:seireSnwoD-dloHroF
60011DH

-0507
11537.T
munimulA

/yollA
ezidonA

.sbl A B C D 101-12031DH

463.1
)46.43(

521.
)71.3(

361.0
)75.51(

521.
)71.3(

090.
)040.(
.xaM

036.1
)04.14(

061.
)60.4(

434.0
)20.11(

061.
)60.4(

201-12031DH

E-27
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Hold-Down
Hook Supports

detceleS
seireSnwoD-dloH noisnemiDegniH /lairetaM

hsiniF
.thgieW

.sbl .aiDX A troppuSkooH
rebmuNtraP

32021DH
62021DH

yollA0414
/leetS

muimdaC
detalP

/SERC4-71
etavissaP

020.
)900.(

020.
)900.(

961.
)924.4(

591.
)59.4(

-

-

101-10031DH
201-10031DH

301-10031DH
401-10031DH

yollA0414
/leetS

muimdaC
detalP

/SERC4-71
etavissaP

020.
)900.(

020.
)900.(

961.
)92.4(

591.
)59.4(

-

-

501-10031DH
601-10031DH

301-10031DH
801-10031DH

20011DH
30011DH

- 020.
)900.(

- - *80141SM

09021AC
54121AC
60011DH
89011DH

- 020.
)900.(

- - *226SAN

13021DH OM8-31HP
/SERC

etavissaP
taerTtaeH
000,081ot

.niMISP

OM8-31HP
/SERC

etavissaP
taerTtaeH
000,022ot

.niMISP

520.
)110.(

112.0
)63.5(

urht
kniS’C
X°001
593.0

013.0
)78.7(

101-32031DH

201-32031DH

60021DH /SERC4-71
etavissaP

230.
)410.(

912.0
)65.5(

013.0
)78.7(

201-00031DH

/SERC4-71
etavissaP

/leetS682-A
etavissaP

230.
)410.(

912.0
)65.5(

063.0
)41.9(

101-00031DH

00011DH HP5-51
/SERC

etavissaP

020.
)900.(

651.0
)69.3(

083.0
)56.9(

01-60031DH

* Available at local
  distributor .Dimensions specified in inches (millimeters) and pounds (kilograms).

Note: Variables may not represent the same dimensions on all series numbers.
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