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7835 Processing Procedure.

I.) Pre-installation handling.
1,)  Remove 7835 from loading dock and move to storage.
2.)  Cut sealing bands, inspect impact sensors for rough handling during shipment and visually inspect tube for damage.
3.)  If needed, attach a magnet to the ion pump.  Connect tube to an ion pump controller and pump out the tube.  Observe vacuum while tube pumps down.  Add tube serial number to pump down log sheet and record date.
4.)  Until tube is installed in a socket for conditioning, maintain sixty day pump down schedule.

II.) 7835 installation.

1.)  Blow out remaining cooling water in old tube using compressed nitrogen.
2.)  Center socket under chain hoist.
3.)  Unbolt and remove input section.  Remove co-axial connector.
4.)  Unbolt upper grid plate and remove.  Remove ion pump cable, finger sleeve and upper grid water ring.
5.)  Unbolt four anode water ports, unscrew water hose flanges from tube and remove port plates.
6.)  Loosen upper blocker hose clamp.
7.)  Unbolt and remove upper blocking capacitor.
8.)  Remove anode connection from tube.
9.)  Unbolt and remove upper socket.
10.) Attach top hat to tube and loosen lower blocker hose clamp.
11.) Lift tube with hoist while rotating clockwise, viewed from top of tube.
12.) Remove lower grid water hoses and remove slave cavity from tube.
13.) Remove upper and lower anode connectors from tube.
14.) Replace dead tube in an empty crate.
15.) Remove old spring rings from inner and outer filament busses.  Wipe grease off of outer buss o-rings.
16.) Install new spring rings and apply new grease to outer buss o-rings.
17.) Remove a new 7835 from the crate and check anode, filaments and grids for shorted elements using an ohmmeter.
18.) Note lower grid water port orientation and write “In” and “Out” on the anode of the tube.
19.) Inspect inner and outer filament busses for sand, grease, scratches, spring ring marks and burning.  Clean as needed to insure a good electrical contact.
20.) Insert inner and outer filament buss spanner wrenches into busses and insure that both busses are tight.
21.) Using both the “7835 Installation Data Sheet” and the 7835 Measurements” procedure, measure both the 7835 filament busses and the socket filament busses and record the results.  Perform the error calculations.
22.) If any of the measurements are out of tolerance adjust either the inner or outer socket buss and repeat the measurements until tolerance is achieved.
23.) Install the upper and lower anode connectors on the new tube.
24.) Inspect and grease the o-rings on the lower grid slave cavity and install the slave cavity on the 7835.
25.) Suspend the 7835 over the socket, attach the lower grid water hoses to the slave cavity and leak check the lower grid hoses to 60 psi using compressed nitrogen.  If no pressure loss on the gauge is observed after twenty minutes, the test is considered acceptable.
26.) Rotate 7835 counterclockwise 180 degrees and lower tube onto socket filament buss.  Once tube is near the spring rings, start turning the 7835 clockwise and pull the excess lower grid hose out of the bottom of the socket.  The tube should end up with all four anode water ports aligned over the socket legs and the lower grid “Out” marking on the anode should be centered between the front two anode water ports.  At no time should the 7835 be rotated counterclockwise against the spring rings on the buss!  Doing so can damage the spring rings and the filament busses.
27.) Tighten the lower blocker hose clamp on the lower anode connector spring fingers.
28.) Install and bolt down the upper socket.  Attach the anode connection buss to the 7835 anode.
29.) Install the upper blocking capacitor on the upper anode connector and bolt to the top of the upper socket.  Install the upper blocker hose clamp over the upper anode connector spring fingers and tighten.
30.) Pressure test the 7835 filament buss water lines as in step # 25 above.  Do not exceed 40 psi on the filament busses.
31.) Inspect, clean and grease the four anode o-rings on the anode water hoses.  Screw the anode water flanges onto the 7835 and leak test with nitrogen at 60 psi for twenty minutes.  If  leaks are absent, bolt all four anode port plates on to the socket.
32.) Inspect, clean and grease the two o-rings on the upper grid water ring.  Install the water ring and leak check with nitrogen at 60 psi for twenty minutes.  Install the finger sleeve and ion pump cable.  Install the upper grid plate and bolt to upper blocker.
33.) Install the co-axial connector.
34.) Install the input section and bolt to the upper grid plate.

III.) 7835 conditioning.

1.) Install unconditioned 7835 socket in RF7 in the usual manner.
2.) Connect 7835 as illustrated in “7835 Gas Test Procedure” dated 1/16/90.
3.) Start an entry in the 7835 conditioning logbook for the new 7835.  Tape a copy of the “7835 Conditioning” sheet in the logbook.
4.) Set the 4616 screen power to it’s lowest value and zero the capacitor bank high voltage.
5.) Turn on the control power for RF7 and warm up the modulator tubes.
6.) Log start time and initial 7835 vacuum reading in the conditioning logbook.
7.) Ramp up the 7835 filament current in “automatic” mode on the filament controller.  Record the two vacuum pressure peak readings in the conditioning logbook.
8.) Follow the “7835 Gas Test Procedure” and perform the gas test.  Record the data in the conditioning logbook.
9.) Shut off 7835 filament power and reconfigure the 7835 to normal operating setup.
10.)   Ramp up the 7835 filament in “automatic” mode on the filament controller, turn on the modulator high voltage breakers and turn on the station high voltage.  Perform a capacitor bank crowbar test at 10 kV.  Bring up capacitor bank high voltage to 35 kV slowly.
11.)   Turn on driver power and look at driver forward and reverse power on the scope.  Record driver forward and reverse power as well as 7835 vacuum in the conditioning logbook.  Keeping the 7835 vacuum under 50 uA, slowly increase driver power.
12.)   Around 100 kW of driver power, adjust 7835 input tuning and input loading controls to maximize driver PA forward power and minimize driver PA reverse power.
13.)   Increase 4616 screen voltage until driver forward power reaches 175 kW.
14.)   Set coarse attenuator at 8 and fine attenuator at 0.5.  Slowly increase the gradient to apply power to the 7835 anode.  Keep 7835 ion pump current below 50 uA during RF conditioning.  Record Time, Modulator Current, Modulator Voltage, Ion Pump Current, 7835 Power and 7835 Filament Current in the conditioning logbook at regular intervals, noting any trips or unusual observations as well.
15.)   Around 1 MW of 7835 output power, adjust 7835 output tuning to maximize forward power and minimize reverse power.
16.)   Be careful of modulator blocks and internal tube arcing (indicated by pressure bursts on the ion pump controller) especially at higher power levels.  If this happens, reduce power immediately and let tube condition at a lower power level.  At higher power levels, increase 7835 filament current to keep the anode voltage below 30 kV to avoid external sparking over the tube ceramic.
17.)   Final output power should be near 5 MW depending upon the quality of the tube.  Total conditioning time will vary with each individual tube.
 


