Cooling down the fridge
1. Pump out OVC for at least 24 hours with pumping station.

2. Pump out main still line with pumping station through port on top of roots pump with v1 and v3 on the IGH open as well as the condenser speedy valve and the still gate valve.

3. Leak check by attaching leak checker to side of pumping station for convenience.

4. Put helium from storage dewar through the vent port and v2 and v7 into the main line until G4 reads about ~1000mB.  Do SLOWLY by throttling with speedy valve on vent port.  Evacuate line before hand using He4 pump, so only helium goes in.

5. Close v1 and v3, and pump out G1 through v2, v7, v2A, and v5A with He4 pump.

Once G1 is ~0mB, close v2, v7, v2A, and v5A.

Now open v1 and watch the pressure rise quickly and then the rate to stabilize(around ~150-200mB).  Measure the rate for 1 minutes(should be around 20-30mB/min).

If the pressure rate does not stabilize there’s too much helium in the main line.

Once done pump out main line with pumping station.

6. Meanwhile pump on IVC with leak detector.

7. Make sure helium recover is closed off before next step.  Now pump down main bath to about 150mB on G3 using the He4 pump through v1A and v4A.  Do not go below 150mB or the dewar will crumble.

Now fill with helium from the gas cylinder to 1000mB on G3.

Pump down again, and repeat the flush a few times.

Meanwhile watch leak detector to see if there’s a leak between main bath and IVC.

When done leave 1000mB on G3 and proceed to needle valve impedance check.

8. Close v1A.  Pump out 1K pot to 0mB on G3.  Close v4A.  Now open the needle valve(NV) to 35%.  Once open measure rate for 1 min(should be ~30mB/min).

Close NV.  Pump out 1K pot through v1A and then close v1A.

9. Close still gate valve and condenser speedy valve.

10. Stop pumping on IVC and put in 5ccm of He exchange gas.

11. Fill the He space with LN2 through the back helium fill port(one where the traps usually are).

Wait over night  Next Day.

12. Transfer nitrogen from He space to Nitrogen space by back pressuring through recovery exhaust.
13. Once all the LN2 is out of He space flow gas N2 through the back helium fill port to evaporate any remaining LN2.

14. Pump and flush He space as in step 7 but this time making sure to 200-300mB on G3 and making sure not to go below or dewar will crumble.  Also make sure the NV moves.  Finish with 1000mB of He in the space.

15. Start the helium transfer into the helium space through the back fill port, making sure the suitable fittings are on the correct sides of the transfer line.  This transfer should be slow to take advantage of cooling power from the helium vapor.

16. Transfer in from the second dewar.  This time you can use the usual fill port, but switch the end fittings on the helium transfer line.

Let sit over night.  Next day.

17. Heat sorb to 45K and pump on IVC with leak detector until sorb power goes to 0W or He signal to 5x10^-7.  Keep pumping.

18. Stop heating sorb and fill 1K pot with some helium.

Let cool and warm up, but do not cool too low to quickly(<2.5K) or a superfluid film could form in the IVC before all the exchange gas is absorbed by the sorb, and cause a heat short that will affect helium consumption/base temp.  Cool and warm a few times watching the He signal drop by an order of magnitude or so.  Now close the IVC valve and stop pumping.  Meanwhile slowly insert helium traps.
19. Pump out nitrogen traps with pumping station.

20. Cool nitrogen traps and set up 1K pot for continuous fill.

21. Start to condense mixture.

Open valves on dumps, condenser speedy valve, still gate valve, v3, v9, v1, and v13A.  Now slowly open 12A watching 1K pot and G1.  Try to keep G1 below about 150mB.  Stop condensing by closing v9 when dumps pressure is about 100mB or higher if probe displacement is large.  To suck in more mixture open v10 for a bit and let He3 pump pull mixture out of the dumps.

That’s it.  Go have a drink

Inserting Probe
1. Leak check probe on the bench.

2. Attach probe to the KF 40 flange on top of the fridge.  This is the top of the gate valve that should be closed.  Also, attach the speedy valve, “T”, and hose to the probe’s bottom port and double sliding seal port.
3. Pump out the probe with the speedy valve open for about 30 minutes.  The pressure at the pump should get into the 10-4 mB range.  If it doesn’t there’s either a leak or something is outgasing.
4. Make sure v1, v3, v12(A and/or B), and v13(A and/or B) are open.  Be sure the 1 K pot is set to continuous fill, and that the temperature of the 1 K pot is between 1 and 2 K.

5. CLOSE the speedy valve connecting the probe sample space to the pump or you will suck out mixture in the next step.

6. Open the gate valve that the probe is attached to and lower the probe to the pre-cool height of 75 cm between the top of the probe loading collar and the first shoulder of the head of the probe.  Let it sit at this height for at least 10 minutes.
7. Open up the 1K pot NV by about 5% give or take.  This will help you load the probe faster because more helium is drawn into the 1 K pot, giving more cooling power.  From this point on, lower the probe slowly, keeping the 1 K pot between 1 and 2.5 K.  If necessary, stop lowering the probe and let the 1 K pot catch up.  It you have a  really hard time getting the 1 K pot to cool back down, raise the probe slightly.  Eventually, the probe will be fully inserted.  Start circulation.
Pulling probe
1. Stop circulating by turning off the roots and closing v6.  Once v6 is closed open v3.

2. Start pumping on the sliding seal with pumping station.

3. Slowly start pulling the probe making sure not to overload the 1K pot and keeping the o-rings and gate valve from freezing by using a heat gun.

4. Once the probe is all the way out turn on the roots for about 1 minute.  Close the gate valve and then turn off the roots.
5. Now you can put in exchange gas if you want the probe to warm faster.

6. Take of the probe.

Beginning Circulation
1. Close v3.

2. Open v6 to 11.5%.

3. Now begin to open v6 in increments of 0.1% watching the 1K pot and pressures G1 and G2.  Keep the pressures below about 350mB and the 1K pot from getting too hot.

4. Once v6 is ~14.5% you will notice the pressures stop responding as much and v6 can be opened all the way to 99.9%.

5. Once v6 is open and the pressures have come down and stabilized(usually <150mB), you can turn on the roots pump.  You will see the pressures spike and come down.  If the 1K pot is happy you can leave the fridge alone.

Cleaning the traps
1. Stop circulation.

2. Close v13A/B, v3, and the condenser speedy valve.

3. Open v5 and let pump for about 30 minutes such that the mixture is pumped out of the traps.

4. Close v5 and pull out the traps and let them warm up.

5. Now pump out the traps using the vent port through v2 and v7.

6. Once the traps are pumped out, close v2, v7, and the vent port speedy valve and cool the nitrogen traps.  Then slowly cool the helium traps.

7. Once the traps are cold you can open v13A/B and then the condenser speedy valve and then v3.  This order along with waiting about a minute between opening each valve seems to be the most reasonable for cleaning out anything that may still be in the mixture.

Pulling out the mixture
1. Pull your probe out like usual.

2. Turn off the 1k pot pump (leaving the He3 as the only pump on), close the needle valve and v4a, then open v1a, connecting the 1k pot to the main bath.  This allows the last of the liquid helium to evaporate without pressurizing the 1k pot, since it will have a path to the main bath.   

3. Close v13A/B (the side of the LN2 cold trap closest to the sealed He3 pump that's the smallest pump in the circulation cycle) 

4. Leave v1 and v12A/B open, and open v5 and/or v6 to start pumping on the mixture with the He3 pump.  At this point you also need to open v9 so that all the mixture that you pump out has somewhere to go - into the dumps.   Make sure the valves on the dumps are not closed.

5. Steps one through 4 are sufficient, but to speed the process, add heat to the still (20 mW), the mixing chamber (maximum heat - 20 mW) (and the sorb).  Set the sorb temperature to 45K if you’re planning on warming the whole fridge.

6. Leave the fridge in this state at least overnight -- when all the mixture is recaptured, the dump pressure will be around 780 - 790 mBarr.  Make sure the traps are cold until all of the mixture is out.

7. Once all the mixture is out, you can close the valves on the dumps themselves -- there are a total of 8 green handled Nupro valves that you may need to close.  If you plan on recondensing soon then this is not necessary.
8. Now you can close all the valves on the fridge box -- v1, v6, v5, v9, etc. except the one connecting the 1kpot to the main bath(v1A).
Warming the fridge
1. Pull out the mixture and wait for the helium and nitrogen to boil off and the fridge to warm.  Make sure v1A is open so the 1K pot doesn’t over pressure.
