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Figure A-4.  ODPA X-Band 1:1 Redundant Assembly Kit (CEFD P/N KT/11387-1) 
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Figure A-5. Typical 1:1 Switch & Mounting Kit Example – Isometric View 
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Figure A-6. Typical 1:1 Switch and Mounting Kit Example – Exploded Isometric View 
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Figure A-7. Typical 1:1 Switch and Mounting Kit Example – Top View 
 
 

 

Figure A-8. Typical 1:1 Switch and Mounting Kit Example – Front View 
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Figure A-9.  Typical 1:1 Switch and Mounting Kit Example – Side View 



HPOD C-, X-, Ku-Band High-Power Outdoor Amplifier Revision 4 
Appendix A MN/HPOD.IOM 

A–14 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Item Qty. CEFD Part No. Description 

10 1 KT/12201-1 HPOD C-Band 1:1 Redundant Switch/Waveguide Kit (ROHS) 
(See Table A-3, Figure A-12 ) 

20 1 KT/12200-1 HPOD 1:1 Redundant System Mounting Kit  
(See Figure A-11) 

 

Figure A-10.  HPOD C-Band 1:1 Redundant System Mounting Kit – Top Assembly 
(CEFD P/N KT/12240-1) 



HPOD C-, X-, Ku-Band High-Power Outdoor Amplifier Revision 4 
Appendix A MN/HPOD.IOM 

A–15 

 
Item Qty. CEFD Part No. Description 

1 3 FP/BR11931-1 Dual Channel Unistrut 

2 2 FP/BR11932-1 Bracket, Channel 

-3  Not Used  

4 6 HW/3/8SPRINGNUT Springnut 

5 6 HW/3/8-FLT Washer, Flat 

6 6 HW/3/8-SPLIT Washer, Split 

7 6 HW/3/8-16X1BLT Bolt, Hex-Head, 3/8-16 x 1” LG 
  

- Item not illustrated. 
 

Figure A-11.  HPOD 1:1 Redundant System Unistrut Mounting Kit (CEFD P/N KT/12200-1) 
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Table A-3.  KT/12201-1 HPOD C-Band 1:1 Redundant Switch/Waveguide Kit Parts List 

Item Qty. CEFD Part No. Description 

1 1 FP/BR12242-1 Bracket, Mounting (ROHS) 

2 4 GA/CPA-137-R-H-C Gasket, Half-Thickness 

3 4 GA/CPR-137-R-F-C Gasket, Full-Thickness 

4 1 RF/C-TERM1000W Termination, Load 

5 2 FP/WG12241-1 Waveguide, Straight (ROHS) 

6 1 SW/WG-3NAFS-COLD Switch, CPR137 

7 1 FP/WG11796-1 Waveguide, Left 

8 1 FP/WG11797-1 Waveguide, Right 

9 2 HW/3/8SPRINGNUT Springnut 

10 64 HW/10-FLT Washer, Flat 

11 64 HW/10-SPLIT Washer, Split 

12 64 HW/10-32X5/8SHC Screw, Cap 

13 2 HW/3/8-FLT Washer, Flat 

14 2 HW/3/8-SPLIT Washer, Split 

15 2 Hw/3/8-16X1BLT Bolt, Hex-Head 

16 1 FP/WG12419-1 Spacer, Waveguide 
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Figure A-12. HPOD C-Band 1:1 Redundant Switch/Waveguide Kit (CEFD P/N KT/12201-1) 
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Table A-4.  KT-0020523 HPOD C-Band Offline Unit Termination Bypass Waveguide Kit 
Parts List 

Item Qty. CEFD Part No. Description 

1 1 FP/BR12242-1 Bracket, Mount (ROHS) 

2 1 SW/WG-3NFAS-COLD Switch, CPR 137 

3 1 FP/WG10359-1 Waveguide 

4 1 RF/CG-137-40-N Crossguide, WR 137 

5 1 FP/5683 Waveguide Adapter 

6 1 FP-0020546 Waveguide, CPRG 137 

7 6 CB/CX50NMALE Connector, CN-50-OHM, Type ‘N’, Male 

8 56 HW/10-FLT Washer, #10 Flat 

9 48 HW/10-SPLIT Lock Washer, #10 Split 

10 2 GA/CPR137-R-F-C Gasket, CPR 137, Full Height 

11 5 GA/CPR137-R-H-C Gasket, CPR 137, Half Height 

12 40 HW/10-32X5/8SHC Screw, Socket Head  #10-32 x 5/8 LG 

13 8 HW/10-32HEXNUT Hex Nut,3/8 

14 8 HW/10-32X3/4SH Screw, Socket Head  #10-32 x 3/4 LG 

15 2 HW/3/8SPRINGNUT Spring Nut, 3/8 

16 2 HW/3/8-FLT Washer, Flat, 3/8 

17 2 HW/3/8-SPLIT Lock Washer, Split, 3/8 

18 2 HW/3/8-16X1BLT Bolt, Hex Head, 3/8-16 x 1” LG 
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Figure A-13. HPOD C-Band Offline Unit Termination Bypass Waveguide Kit 
(CEFD P/N KT-0020523) 
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Table A-5. KT/11936-1 Ku-Band 1:1 Redundant Assembly Kit Parts List 

Item Qty. CEFD Part No. Description 

1 1 SW/WGS+28V-75SB Switch, +28VDC 

2 1 FP/WG11825-1 Waveguide, Straight 

3 1 FP/WG11935-1 Waveguide, Right 

4 1 FP/WG11934-1 Waveguide, Left 

5 1 FP/BR11933-1 Bracket, Switch 

6 4 FP/BR11424-1 Bracket, Mounting 

7 3 FP/BR11931-1 Bracket, Unistrut 

8 2 FP/BR11932-1 Bracket, Unistrut 

-9 2 GA/WR75-R-F-C Gasket, Full Thickness 

10 6 GA/WR75-R-H-C Gasket, Half Thickness 

11 1 RF/TERM75/350W Waveguide, Termination 
-12 
thru 
-19 

 Not Used / Illustrated  

20 2 HW/1/4SPRINGNUT Nut, Channel 

21 14 HW/3/8SPRINGNUT Nut, Spring 

22 2 HW1/4-20X5/8SHCS Screw 1/4-20 x 5/8 SHCS, SS  

23 2 HW/1/4-SPLIT Washer, Lock 

24 2 HW/1/4-FLT Washer, Flat 

25 38 HW/38-16X1BLT Bolt, Hex Head 

26 38 HW/3/8-SPLIT Washer, Lock 

27 38 HW/3/8-FLT Washer, Flat 

-28  Not Used  

29 24 HW/3/8-16HEXNUT Nut, Hex 

30 4 HW/6-32X3/4SHCS Screw, Socket Head 

31 8 HW/6-32X5/8SHCS Screw, Socket, Head 

32 28 HW/6-SPLIT Washer, Lock 

33 32 HW/6-FLT Washer, Flat 

34 4 HW/6-32HEXNUT Nut, Hex 

35 16 HW/6-32X1/2SHCS Screw, Socket Head 
 

- Item not illustrated. 
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Figure A-14.  Ku-Band 1:1 Redundant Assembly Kit (CEFD P/N KT/11936-1) 
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Table A-6.  KT/12337-1 HPOD Ku-Band 1:1 Redundant Switch/Waveguide Kit Parts List 

Item Qty. CEFD Part No. Description 

1 1 SW/WGS+28V-75SB Switch, Waveguide 

2 1 RF/TERM75/350W Waveguide, Termination 

3 1 FP/BR12338-1 Bracket, Mounting (ROHS) 

4 1 FP/WG11934-1 Waveguide, Left 

5 1 FP/WG11935-1 Waveguide, Right 

6 2 HW/3/8SPRINGNUT Springnut 

7 2 HW/3/8-FLT Washer, Flat 

8 2 HW/3/8-SPLIT Washer, Split 

9 2 HW/3/8-16X1BLT Bolt, Hex-Head 

10 20 HW/6-FLT Washer, Flat 

11 20 HW/6-SPLIT Washer, Split 

12 4 HW/6-32X7/8SHCS Screw, Cap 

13 16 HW/6-32X1/2SHCS Screw, Cap 

14 2 GA/WR75-R-F-C Gasket, Full-Thickness 

15 4 GA/WR75-R-H-C Gasket, Half-Thickness 

16 1 FP/SP12360-1 Spacer (ROHS) 

17 4 HW/4-FLT Washer, Flat 

18 4 HW/4-SPLIT Washer, Split 

19 4 HW/440X3/8SHCS Screw 
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Figure A-15. HPOD Ku-Band 1:1 Redundant Switch/Waveguide Kit (CEFD P/N KT/12337-1) 
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A.3 1:2 Redundant System Mounting and Switch Kits 

The following parts list tables and figures represent the available mounting kits used for 1:2 redundant applications. 
 
Table Figure CEFD Part No. Description 

–  
A-16 
thru  
A-20 

– Typical 1:2 Switch and Mounting Kit Example 

A-7 A-21 KT-0000017 HPOD 1:2 Redundant System Mounting Kit 
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Figure A-16. HPOD C-Band 1:2 Redundant System – Isometric View 
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Figure A-17. HPOD C-Band 1:2 Redundant System –Top View 
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Figure A-18. HPOD C-Band 1:2 Redundant System – Front View 
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Figure A-19. HPOD C-Band 1:2 Redundant System – Switch Detail ‘A’ and Side View 
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Figure A-20. HPOD C-Band 1:2 Redundant System – Back View 
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Table A-7.  KT-0000017 HPOD 1:2 Redundant System Unistrut Mounting Kit Parts List 

Item Qty. CEFD Part No. Description 

1 3 FP-0000134 Unistrut, Dual Channel 

2 2 FP/BR11932-1 Bracket, Unistrut 

-3  Not Used  

4 6 HW/3/8SPRINGNUT Springnut 

5 6 HW-0000069 Washer, Flat, Thick 

6 6 HW/3/8-SPLIT Lock washer, Split 

7 6 HW/3/8-16X1BLT Bolt, Hex-Head 3/8-16 x 1” LG 
  

-Item not illustrated 
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Figure A-21.  HPOD 1:2 Redundant System Unistrut Mounting Kit (CEFD P/N KT-0000017) 
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Notes: 
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Appendix B. 1:1 AND 1:2 
REDUNDANCY OPERATION 

B.1 Introduction 

The HPOD C-/Ku Band Outdoor Power Amplifiers can be used in a redundancy configuration by 
connecting the appropriate 1:1 or 1:2 redundancy cable to the J4 Redundancy Loop connector. 
The mode of redundancy is automatically detected by the cable that is installed by the user; the 
system configures automatically upon detection of the redundant loop cable. This redundant loop 
cable has internal connections that allow the SSPAs to both detect the cable and establish their 
position corresponding to the label on the cable (SSPA 1 or 2 for a 1:1 system; SSPA 1, 2, or BU 
for a 1:2 system). 

B.2 1:1 Mode 

In 1:1 redundancy mode, the unit that is currently not the active unit (determined by the switch 
position) will be the controlling backup unit. The serial command “RAM” determines system 
operation. If RAM=1 in both units, the system will be in “AUTO” mode. In this mode, if a fault is 
detected with the active unit, either by loss of communications between the offline and online 
unit, or via the summary fault, the backup(offline) unit will switch the waveguide switch and 
become the active(online) unit (assuming the backup unit is not faulted). 
 
The RAM serial command can be used to put the system in “MANUAL” mode. With RAM=0 set 
in both units, the system is set to manual redundancy mode and no switchovers will occur upon 
fault detection. The switch position is determined by the value sent in the SSW command 
(SSW=1 sets the switch to put SSPA 1 online, SSW=2 sets the switch to put SSPA 2 online). 
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B.2.1 1:2 Mode 

Figure B-1 shows the block diagram for an HPOD 1:2 Redundant System (for the purpose of 
example, a C-Band system is shown). 

 

Figure B-1. HPOD C-Band 1:2 Redundant System Block Diagram 
 
In 1:2 redundancy mode there is a dedicated BackupUnit (designated as BU) as determined by the 
cable position. In this configuration the BU is responsible for monitoring the two online units for 
communications and summary faults. 
 
While the BU is constantly monitoring both units for their status, if either has a fault, the last 
(good) status is used as the configuration for the BU before the BU goes online. Once the BU 
goes online, the redundancy auto/manual status reverts to manual mode, and the BU stays online 
until reset by the user. 
 
The user may reset the system by issuing a FBU=0 command to place the units back into auto 
mode. When this command is issued, the BU will then switch back to the “normal” configuration 
of SSPAs 1 and 2 online. The system can be operated manually by sending an FBU=1 command  
(which forces SSPA #1 to be backed up), or a FBU=2 command (which forces SSPA #2 to be 
backed up)  to the BU. 
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The BU also stores an offset value, to be used when the BU replaces an active unit, for each of 
the two online units. This offset may be set with the SBO= command. When an online unit is 
being “backed up” the BU ’s attenuator will be set to this value. This value may be different then 
the attenuation value of the online unit to compensate for any gain mismatch between the BU and 
online units. 
 
To calibrate: 
 
1.  After proper operating levels have been established in online SSPA #1 and #2, store their 

attenuation settings using the SBO= command in the backup unit. 
 
For example, if SSPA #1 requires 15.00 dB of attenuation and SSPA #2 requires 10.00 dB, 
send the SBO=1,15.00 and SBO=2,10.00 command to the BU SSPA to store these values. 

 
2. Send the FBU=1 command to the BU unit. This will force the BU unit to replace SSPA #1. 

The BU unit will read the setting stored by the SBO=1 command (in this example, 15.00) and 
apply this value to its own attenuation setting. This value can now be tuned to compensate for 
any gain mismatch. 

 
For example, if the output power is 1 dB too high in this state, send ATT=16.00 to the BU 
unit. If the Tx level is now correct, send SBO=1,16.00 to the BU unit. 
 
Repeat the above process to achieve desired level matching and for SSPA #2. 

 
 

• Sect. B.3. HPOD Redunancy Remote Commands and Queries 
• Sect. B-4, HPOD Series 1:1 Redundancy Test 
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B.3 Redundancy Remote Control Commands and Queries 

 
Chapter 3. Serial Remote Control 

 
Index Notes: Columns marked ‘X’ designate instruction code or system compatibility as follows: 
 

• Instruction Code – Column ‘C’ = Command; Column ‘Q’ = Query; ‘X’ indicates Command only, Query only, or Command/Query; 
 

• Redundant System Compatibility – ‘X’ indicates 1:1 systems only, 1:2 systems only, or both 1:1 and 1:2 system compatibility 
 

CODE C Q PAGE DESCRIPTION 1:1 1:2 

FBU X X B-6 Force one of the online units to be a backed up for maintenance and test purposes   X 

ONL X X B-6 Returns the online status (i.e., online, offline) X  

RAM X X B-6 Sets or returns redundancy mode (i.e., MANUAL or AUTO) X  

RED X X B-6 Returns the current redundancy state (1:1 or 1:2) X X 

SSW X X B-6 Forces switch position (SSPA 1 or SSPA 2 online) X  

 
Note – In the tables that follow, the following codes are used in the ‘Response to Command’ column (as per Chapter 3, Sect. 3.5): 

 =   Message ok.       
 ?   Received ok, but invalid arguments were found.  
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Parameter 
Type 

Command 
(Instruction 
Code and 
Qualifier) 

Arguments 
for Command 
or Response 

to Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – i.e., ASCII codes 

between 48 and 57) 

Response to 
Command 
(Target to 
controller) 

Query 
(Instruction 
Code and 
qualifier) 

Response to 
query 

(Target to 
controller) 

Force Back-Up 
State 

FBU= 1 byte, 
value of 0, 1, 2 

Command or Query. 
For 1:2 systems only (sent only to the BU unit). 
Force one of the online units to be a backed up for maintenance and test 
purposes, in the form x, where: 
0 = Force BU OFFLINE and place system in AUTO mode. 
1 = Force SSPA #1 OFFLINE and place system in MANUAL mode. 
2 = Force SSPA #2 OFFLINE and place system in MANUAL mode. 

FBU= 
FBU? 

N/A N/A 

Online Status N/A 1 byte, 
value of 0,1 

Query only. 
For 1:1 systems only (sent to both units). 
Returns the online status in the form x, where: 
0 = OFFLINE 
1 = ONLINE 

ONL= 
ONL? 

ONL? ONL=x 
(same format 
as command 
arguments) 

Redundancy 
Mode 

RAM= 1 byte, 
value of 0,1 

Command or Query.  
For 1:1 systems only (sent to both units). 
Sets or returns redundancy mode in the form x, where: 
0 = MANUAL 
1 = AUTO 

RAM= 
RAM? 

RAM? RAM=x 
(same format 
as command 
arguments) 

Redundancy 
State 

N/A 1 byte, 
value of 0, 1, 2 

Query only. 
Returns the current redundancy state in the form x, where: 
0 = OFF 
1 = 1:1 Redundancy 
2 = 1:2 Redundancy 

N/A RED? RED=x 
(see 
Description of 
Arguments for 
details) 

Set switch 
position 

SSW= 1 byte, 
value of 0,1 

Command only. 
For 1:1 systems only(sent to either unit): 
Only used when system is in MANUAL redundancy mode (RAM=0, both units). 
Forces switch position in the form x, where: 
1 = Forces switch to put SSPA 1 online 
2 = Forces switch to put SSPA 2 online 

SSW= 
SSW? 

N/A N/A 
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B.4 HPOD Series 1:1 Redundancy Test 

B.4.1 Connection 

Step Procedure 

1 Connect HPOD redundant loop connectors together using a CA/WR12190-1 redundant loop 
cable. 

2 Connect a 28V WG switch to the switch connector on the redundant loop cable. 

3 Since both units will be connected to a single RS-485 bus, they will need independent serial 
COMM addresses. 
 
To simplify the setup: 

a. Power up the unit connected to the “SSPA 2” end of the CA/WR11124-1 cable. Using a 
RS-485 connection and a terminal program, set the serial COMM address to 
“2”(SPA=0002) 

b. Disconnect SSPA 2 from the RS-485 cable. Connect the RS-485 cable to and power up 
the unit connected to the “SSPA 1” end of the redundant loop cable. Confirm this unit’s 
serial COMM address is “1”. If required set it to “1” (SPA=0001). 

c. When complete, the SSPA connected to the “SSPA 1” end of the redundancy interlink 
cable should have RS-485 COMM address 1 and SSPA 2 will be COMM address 2. 

4 Connect both units to the RS-485 COMM cable and power both units on. Confirm correct serial 
comm. by sending them both an RET? query and noting the response. 

5 The units auto detect the presence of the redundant loop cable. Send RED? to both units. Both 
should report RED=1 indicating proper detection of the redundant loop cable. 
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B.4.2 Operation 

Step Procedure 

1 Set both units to “Auto” redundant mode by sending them RAM=1. 

2 Establish the current online status by sending each unit an ONL? query. Note one unit should 
return ONL=1 (online) and one unit should return ONL=0 (offline) 

3 Fail the unit that reported ONL=1. The switch should throw. Restore the unit 

4 Repeat the ONL? to both units. The unit that was failed in step 2 should now report ONL=0 and 
the other should report ONL=1. Fail this unit and confirm the switch transitions. 

5 Put the system in “Manual” mode by sending RAM=0 commands to both units. 

6 The “SSW” command will force the switch to point to the selected unit. For example, an 
“SSW=1” command will force the switch to point to SSPA 1 no matter which SSPA the 
command was issued to. Ensure either unit can throw the switch in both directions by sending 
the following commands 

a. <1/SSW=1  (the switch may or may not transition) 

b. <1/SSW=2   (the switch should transition) 

c. <1/SSW=1   (the switch should transition) 

d. <2/SSW=2   (the switch should transition) 

e. <2/SSW=1   (the switch should transition) 
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Appendix C. MAINTENANCE 

C.1 Introduction 

This appendix is intended to provide procedures to assist operator and maintenance personnel in 
the maintenance and troubleshooting of the HPOD. Comtech EF Data recommends that spare 
replacement HPODs be used to replace HPODs removed from the system for maintenance.  
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C.2 Power Supply Replacement 

C.2.1 Power Supply Removal 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure C-1. HPOD Power Supply Replacement 
 
To remove the power supply: 
 

Step Task 

1 Disconnect power from the HPOD SSPA. 

2 Loosen the four captive fasteners as indicated in Figure C-1.  

 Be sure to use an appropriate screwdriver, such as the one provided with 
the SSPA, to avoid damaging the fasteners. 

3 The supply can now be pulled from the SSPA. 

 The SSPA/power supply interconnection is waterproof only when the power supply 
and SSPA are mated. When exposed, the connection is only water-resistant. Do not 
leave the SSPA or power supply exposed to the elements unless properly mated and 
assembled.  
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C.2.2 Power Supply Installation 

To re-install the power supply: 
 

Step Task 

1 Visually inspect the exposed SSPA heat sink for any debris/ blockage. Clean as required. 

2 Visually inspect both the SSPA and power supply connector for damage/cleanliness. Correct 
and/or clean as required. 

3 Inspect the gasket for damage. Replace as required 

4 Place supply on SSPA, ensuring the guide pins and connection are properly aligned. Gently 
press to engage the connector. 

5 Tighten the four captive fasteners where indicated previously in Figure C-1.  

 Be sure to use an appropriate screwdriver, such as the one provided with 
the SSPA, to avoid damaging the fasteners. 
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C.3 Fan Assembly Replacement 

The fans utilized by the HPOD are designed for long life even in a harsh environment. Still, they 
are mechanical devices subject to wear and may need replacement after several years. In dusty 
environments, their removal facilitates clearing the heat sink of accumulated dust. 

C.3.1 Fan Assembly Removal 

 

Figure C-2. HPOD Fan Assembly Removal 
 
To remove the fan assembly: 
 

Step Task 

1 Disconnect power from the HPOD SSPA 

2 Loosen the six captive fasteners where indicated in Figure C-2.  

 Be sure to use an appropriate screwdriver, such as the one provided with 
the SSPA, to avoid damaging the fasteners. 

3 Remove the fan assembly far enough to gain access to the fan’s two circular connectors. 

4 Disconnect the fan’s circular connectors and remove the fan assembly. 
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C.3.2 Fan Assembly Installation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure C-3. HPOD Fan Assembly Replacement 
 
To re-install the fan assembly: 
 

Step Task 

1 Visually inspect the exposed SSPA heat sink for any debris/blockage. Clean as required 

2 Connect the fan assembly’s circular connectors to the SSPA 

3 Position the fan assembly onto the SSPA, ensuring proper alignment of the fasteners without 
any cable or fan interference. 

4 Tighten the four captive fasteners where indicated previously in Figure C-2.  

 Be sure to use an appropriate screwdriver, such as the one provided with the 
SSPA, to avoid damaging the fasteners. 
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C.4 Scheduled Maintenance 

 The SSPA heat sink should be cleaned once a year, or sooner depending on 
environmental conditions.  

 
To perform this maintenance: 
 

Step Task 

1 Disconnect power from the SSPA 

2 Remove the fan assembly as previously described 

3 Remove the power supply as previously described 

4 Using compressed air, blow through the SSPA heat sink to remove any foreign object 
accumulation that may be obstructing airflow. 

5 Also using compressed air, clear the heat sink portions of the power supply. 

6 Reinstall the supply and fan assembly. 
 



 

METRIC CONVERSIONS 
 

Units of Length 
 

Unit Centimeter Inch Foot Yard Mile Meter Kilometer Millimeter 

1 centimeter — 0.3937 0.03281 0.01094 6.214 x 10-6 0.01 — — 

1 inch 2.540 — 0.08333 0.2778 1.578 x 10-5 0.254 — 25.4 

1 foot 30.480 12.0 — 0.3333 1.893 x 10-4 0.3048 — — 

1 yard 91.44 36.0 3.0 — 5.679 x 10-4 0.9144 — — 

1 meter 100.0 39.37 3.281 1.094 6.214 x 10-4 — — — 

1 mile 1.609 x 105 6.336 x 104 5.280 x 103 1.760 x 103 — 1.609 x 103 1.609 — 

1 mm — 0.03937 — — — — — — 

1 kilometer — — — — 0.621 — — — 

 
 

Temperature Conversions 
 

 
 
 

 
 

Units of Weight 
 

Unit Gram Ounce 
Avoirdupois 

Ounce 
Troy 

Pound 
Avoirdupois 

Pound 
Troy Kilogram 

1 gram — 0.03527 0.03215 0.002205 0.002679 0.001 

1 oz. avoir. 28.35 — 0.9115 0.0625 0.07595 0.02835 

1 oz. troy 31.10 1.097 — 0.06857 0.08333 0.03110 

1 lb. avoir. 453.6 16.0 14.58 — 1.215 0.4536 

1 lb. Troy 373.2 13.17 12.0 0.8229 — 0.3732 

1 kilogram 1.0 x 103 35.27 32.15 2.205 2.679 — 

 

Temperature ° Fahrenheit ° Centigrade 

Water freezes 32 0 

Water boils 212 100 

Absolute 0 -459.69 -273.16 

Formulas 

° C = (F - 32) * 0.555 

° F = (C * 1.8) + 32 
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