OPERATING INSTRUCTIONS
HODEL RC12

CRYOGENIC WORKSTATION

INTRODUCTION :

The model RC 152 cryogenic WORKSTATION is a highly versatile variable temperature
optical cryostat featuring sample in vapor flow. The RC 152 cryogenic system transfers
liquid helium from a storage dewar through a highly efficient transfer line to the cryostat heat
exchanger.
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DESCRIPTION

The standard RC 152 cryogenic
WORKSTATION is shown in drawing
number 152-350-DC; the transfer line is
included (model HTL-313-BBR). The
typical experimental arrangement will
consist of a RC 152 system, a liquid
helium storage dewar, helium gas cylinder
with pressure regulator, vacuum pump and
temperature monitoring or control

electronics.

The storage dewar insert leg inserts into

the liquid helium in the storage dewar. A
small pressure is used to transfer the liquid

into the transfer line and directly to the

heat exchanger. The flow control valve

regulates the flow; adjustment is through
the valve control knob. The helium flows
into a heat exchanger (vaporizer) assembly
and heated to the desired temperature.
The sample to be cooled is suspended in
the flowing vapor exiting from the heat

exchanger.

Pressure inside the storage dewar is
adjusted using a helium gas cylinder
containing helium gas; gas of ‘welding
grade' purity is suitable. A gas regulator
should be used, with a sensitivity of 0-5
psig. The transfer line 'leg' will seal to the
0.5 inch quick connect, located at the top
of most storage dewars. The
pressurization connection can be made to
the storage dewar through the vent valve
located on the top of the storage dewar.

The model RC 152 features quick
disconnect for transfer line -
WORKSTATION separation, just remove

the clamp and withdraw the transfer line.

The evacuation valve for the transfer

system is located above the flow valve
control knob. The evacuation valve for the

RC 152 WORKSTATION is located on
the top flange.

The vacuums are
completely independent. The sample
region vent (or vapor pumping) port is

located at the top of the cryostat, just
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below the sample positioner assembly.

Sample access isachieved by removing the
sample positioner from the top of the
cryostat. A quick connect clamp secures
the assembly to the cryoétat. Electrical
connections to the sample are made
through the o-ring sealed ports on the

positioner.

A wound heater is installed on the heat

exchanger (vaporizer). This heater is used
to increase the temperature of the flowing
vapor. For best results, the control
temperature sensor should be located on
this heat exchanger. Two temperature
sensors are the recommended
configuration for the system; one mounted
on the heat exchanger for control, the
other located on the sample mount for

display of sample temperature.

OPERATION
1. EVACUATE THE TRANSFER LINE.

A secondary wound heater is installed on

the sample mount assembly. This heater
may be used to obtain additional power
input to the sample, if desired, or to very

fine adjust the sample temperature.

Four 1/4-20 mounting holes are provided
on the bottom of the vacuum shroud for
rigid mounting of the WORKSTATION.

FOLLOW STANDARD AND PROPER
CRYOGENIC PROCEDURES. If you
have any questions, we, at CRYO
Industries, are only a phone call away and

would be happy to answer any questions -
TEL: (603) 893-2060.

A recommended practice is to evacuate the

transfer line, with a high vacuum type
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pumping system, prior to EACH use.
Since a high vacuum system is not always
accessible, your model RC 152 transfer
line contains a charcoal cryopump which
allows the system to operate with a

mechanical ‘roughing' pump evacuation.

2. EVACUATE WORKSTATION.

Attach the vacuum pump to the

WORKSTATION evacuation valve

located on the top flange. Evacuate the
cryostat. Remember that the cryostat
(WORKSTATION) vacuum, transfer
system (line) vacuum and sample tube are

completely separate volumes.

3. CHECK FLOW CONDUCTANCE &
PURGE TRANSFER LINE.

Open the helium throttle valve by turning
counter-clockwise the flow valve operator,
approximately S turns. Attach a hose from

the helium gas cylinder to the exit end of

the transfer line. Flow helium gas through
the system. Check for helium exiting at
the flow control valve. The exiting gas
indicates that an open flow system is
present; In addition, the transfer line will
be purged with helium gas which should
prevent any non desirable freezing from
occurring. Remove the gas hose from the
CLOSE THE VALVE
CONTROL KNOB 'FINGER' TIGHT,
DO NOT OVER-TIGHTEN.

transfer line.

4. PURGE SAMPLE REGION.

Attach the helium gas hose to the transfer
line inlet port on the WORKSTATION.
Flow helium gas through the sample tube.
Check for gas exiting at the vent port.

5. INSERT TRANSFER LINE LEG
INTO STORAGE DEWAR.
Insert the transfer line into the neck of the

storage dewar. Loosely seal the line to the
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storage dewar quick connect. SLOWLY
lower the leg into the ullage space of the
storage dewar. Open the flow control
valve 3-5 turns. Continue to SLOWLY
lower the transfer line leg. If liquid
helium vents strongly, stop lowering the
leg and hold the height position until the
liquid helium settles down; then, continue
SLOWLY lowering until completely
inserted. At this point two conditions are
possible concerning the storage dewar;
follow the procedure corresponding to
your status. (i). The storage dewar vent is
open to atmosphere. Feel for helium gas
to exit the storage dewar caused by the
transfer line leg entering the liquid.
Temporarily, hold the line at this position.
Allow the exiting gas to cool the leg
section above the liquid. Check the flow
control knob to assure that it has not
frozen and still rotates. When the venting
settles down, continue to slowly insert the
leg. Upon reaching the bottom, pull the
leg up approximately 0.5" and tightly seal

the leg. Attach the helium gas hose to the
storage dewar and pressurize to
approximately 1.0 psig. (ii). The storage
dewar is pressurized and the leg was
inserted through a valve, maintaining
storage dewar pressure.

SLOWLY lower the transfer line leg into
the storage dewar. Check the flow control
knob to assure that it has not frozen and
still rotates. Continue to slowly insert the
leg AND CHECK SYSTEM FOR FLOW.
Upon reaching the bottom, pull the leg up
approximately 0.5" and tightly seal the leg.
Attach the helium gas hoée to the storage
dewar. A pressure between 1 to 5 psig is
normal. Pressure setting is not critical.
Adjust the pressure if it is outside of the

normal range.

6. CHECK SYSTEM FOR FLOW.
The valve control knob should be
maintained 3-5 turns open. Feel for

helium gas exiting the transfer system, at
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the outlet end of the transfer line. Gas
exiting indicates an open flow system is
present, i.e., nothing has frozen in the
valve or transfer line. Connect the transfer
system to the RC 152 WORKSTATION.

The transfer line inserts into the transfer

line coupling at the top of the
WORKSTATION. Install the supplied

gasket between the mating flanges and
secure with the quick connect clamp.
Note: the transfer line can be connected to
the WORKSTATION at any prior point,
should this be preferable. If the transfer
line is connected, check for exiting flow at

the sample region port.

7. COOLDOWN.

MAKE SURE that the valve control knob
is rotated open 3-5 turns,
counter-clockwise [looking down onto the
system from above]. The heat exchanger
and sample will begin to cool. The

average time to cool from 300 to 4.2 K is

8 min. After sample cooldown, the flow
valve knob should be rotated to
approximately 1 turn open; fine adjust for
minimum liquid helium flow along with

sufficient cooling power.

8. CHECK STORAGE DEWAR
PRESSURE.

Maintain a check on storage dewar
pressure, adjust if necessary. Exact
pressure settings are not required. The
nominal operating pressure is 1 psig.
Check periodically duririg the operation

and adjust if needed.

9. VARIABLE TEMPERATURE
OPERATION.

Attach the temperature controller or power
supply to the electrical feedthrough wired
to the heat exchanger heater. Fine adjust
the helium flow for the minimum cdoling

power required. The temperature can be
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varied from 5 to 300 K by adjusting only
the power input to the heater. The rate of
temperature increase will vary with the
power supplied by the control heater; DO
NOT EXCEED 50 WATTS.
temperatures can be obtained by turning

Lower

off the electrical current supplied to the
heater. If desired, more rapid temperature
reduction can be obtained by increasing
the flow rate. Flow settings may be
returned to the previous steady state values
as the new desired temperature coordinate

is approached.

Users of dual heater temperature
controllers (Neocera LTC-11 or
equivalent) should use the main heater on
the heat exchanger and the secondary

heater on the sample holder.

The most difficult region to obtain stable
temperatures is between 6 and 15 K where
two phase flow may be present. If
difficulty is observed, turn off the heater

power. Adjust the flow rate until the
temperature is slightly below the desired
temperature coordinate, then use the heater
to obtain the required temperature.
Monitor the sample temperature at the
sample, a temperature differential between
the heat exchanger and sample mount is
normal.

Attaching the liquid helium storage dewar
to a helium gas cylinder with a two-stage
regulator can help increase temperature
stability. ~ Adjust the regia;tpr to the
desired pressure setting and use it to
maintain continuously the pressure in the
storage dewar at a constant setting. The
regulator will add helium gas to the

storage dewar if the pressure drops.

10. ALTERNATE PROCEDURE,
VARIABLE TEMPERATURE [10 TO
300 K].

When operating above 10 K, an alternate

procedure for operation may be followed
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which will conserve liquid helium.
Increase the temperature by reducing the
flow rate using the flow control knob.
Select a temperature just below but as
close as easily possible to the desired set
point. Use small current input(s) to the
heater(s) to fine tune the temperature. The
minimum liquid helium flow rate and the
heat exchanger control heater will
maintain the required temperature setting.
The flow rate should be reduced further as

the temperature is increased.

11. OPERATION BELOW 4.2 K.
Two modes of operation are possible
below 4.2 K - (a). sample in vapor and (b).

sample in liquid.

(a). Attach the mechanical pump to the
sample tube. While pumping the sample
tube, adjust the liquid helium flow to set
your desired temperature. This method
does limit the lowest achievable

temperature of the system.

(b). Turn off any heat exchanger power.
Open the flow valve control two - four
turns. The sample tube will fill with liquid
helium. If your system has a buffer
volume, this volume will fill with liquid
helium. Alternately, you can pump the
liquid helium while filling the buffer
volume. After ﬁlliné sample and buffer
volume, the flow valve should be set to
maintain the buffer volume and sample
tube full while the ‘roughing' pump
reduces the temperature. The flow should
be fine adjusted to replenish the normal
pump down losses which occur during this
cooling process. Monitor the buffer
volume using the liquid helium level
indicator readout, if your system is
equipped with this option. Obtain the
lowest equilibrium temperature - while a
volume replenishing flow is maintained;
then, CLOSE the flow valve. At this
point, your pump will begin to bring the
system to the lowest terminal temperature.

Switch the level meter to the sample and
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hold position to reduce the heat input from

the probe.

The temperature of the radiation shield
may be important; for operation
immediately after cooldown, the radiation
shield may not have had sufficient time to
cool which can reduce the buffer volume

hold time.

For experienced users, an optional
pre-cool of the sample region with liquid
nitrogen can be done by maintaining the
level above the radiation shield thermal
anchor position. Remove all liquid
nitrogen before transferring Liquid helium;
one method for removal is to slightly
over-pressure the sample tube with the
The liquid

nitrogen will be 'pushed' out the transfer

transfer line inlet open.

line inlet.

A simpler method of operation may be

~ used if the time at the lowest terminal

temperature remains sufficiently long
when the liquid helium pump down losses
are not replenished. QUICK & SIMPLE -
turn off any heat exchanger power. Open
the flow valve operator three-five turns.
Fill the sample region with liquid helium,
AFTER WHICH IMMEDIATELY
CLOSE THEFLOW VALVED. Pump on
the sample tube. The roughing pump will
bring the system to the lowest possible

temperature.

12. SAMPLE CHANGE.

Quick change of sampleé are a standard
feature of your system. No warming of
the cryostat is required. Maintain a small
cryogen flow to maintain atmospheric
pressure in the sample region; a very small
flow will suffice. Simply remove the
sampl¢ positioner from the top of the
cryostat. When ready, re-insert the sample

positioner with the new sample.
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Do not remove the sample while the
temperature is less than 4.2 K; return the
sample zone to a positive pressure before

removing positioner assembly.

During the time the sample positioner is
removed from the system, the flow of
helium to the sample tube should be
maintained; this will prevent any freezing
of air in the sample tube. Alternately,
when the sample positioner will be
removed for long periods, install a sealable
blank caps on the sample zone; close the
flow valve operator and evacuate the
sample zone. When re-pressurizing, use
helium gas or flow. NEVER NEVER
ALLOW AIR TO ENTER A COLD
SAMPLE TUBE.

- 13. SHORT TERM SHUT DOWN.
If a new experiment is to begin shortly
after completion of a 'run', the transfer line

insert leg can remain in the storage dewar.

The helium flow valve should be closed.
Ifpreferred, the RC 152 WORKSTATION
can be removed from the transfer line.
The storage dewar pressure can remain.
Cap off or continuously evacuate the
sample tube. Restart the system by
opening the helium flow valve and
unsealing the vent port when atmospheric

pressure is reached.

14. SHUT DOWN.

Turn off all power to the heat exchanger.
Close the flow control valve. Disconnect
transfer line from the WORKSTATION
and cap off the inlet. If the storage dewar
has a provision for removing the transfer
line insert leg without de-pressurization,
remove the line. Otherwise, de-pressurize
the storage dewar. BE CAREFUL -
during pressure reduction, helium gas will
vent from the storage dewar. AVOID
CONTACT WITH THE COLD GAS.

After the storage dewar returns to
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atmospheric pressure, remove the transfer
line insert leg.

Continuously evacuate the sample region
of the WORKSTATION until the system
returns to room temperature. If it is not
possible to continue operating the
mechanical pump, seal off the sample
zone. The system will vent, as it warms,
through the positive relief valve which
protects the sample tube. Do not allow air

into a COLD sample.

15. WIRING

Unless otherwise noted, the following
wiring scheme is used for 10-pin
electrical connectors.

Temperature sensors are installed in a
four wire configuration with

Pin A - Sensor I+

Pin B - Sensor V+

Pin C - Sensor V-

Pin D - Sensor I-

Level Probe for Buffer volume:
Pin E =1+

PinF=V-, I
Pin J=V+
OR

Second sensor on same iO-pin
Pin E - Sensor I+

Pin F - Sensor V+

Pin J - Sensor V-

Pin K - Sensor I-

Heaters are attached to pins G-H.

GENERAL NOTES AND SAFETY
PRECAUTIONS

1. It is recommended that the transfer line
and cryostat be evacuated prior to EACH
new use with a diffusion type pumping
system. Prior overnight ‘rough' pumping of

the transfer line is beneficial.

2. Heater input power should not exceed
50 watts. Do not apply power to the

heater without cryogen flowing.
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3. The sample should not be heated to a
temperature greater than 325 K.

4. Make sure that the storage dewar
helium reservoir is equipped with a safety
pressure relief. If needed, install a relief
off the helium gas hose.

5. Never "break' vacuum with helium gas.
Remember the WORKSTATION and
transfer line vacuums are completely
separate.

6. Do not bend transfer line to less than a
12 inch radius.

7. Avoid contact with the cold gases.

8. The insulating vacuum spaces are
protected from over pressure by safety
reliefs installed at the factory. The relief
has been pre-set at the factory. NEVER
SET TO A HIGHER PRESSURE.

9. If pumping on the liquid helium to
operate below 4.2 K, do not use, if
possible, the same vacuum pump for the
insulating vacuum of the dewar. Large
amounts of helium may temporarily
contaminate the roughing pump causing
helium to backstream into the insulating

vacuum space of the dewar.
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POSITION OF SAMPLE—
TUBE AND OUTER
SHROUD WINDOWS
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r .03

2.72 (69.21)

[
m!zs st
1]

azsd

1 PROVISION FOR
TEMPCRATURE SENSORS




10-0Z-¢_:31v0 Sr9_'AB_"GNMD
SIN_vos| SSA__:AB "NMJ
NOILYISNYOM JINIO0AND

01140 75104 1300M OIS L & = 11VIS

A8 31V0 ['A3¥]| coico WA mensuwn 6 aema B WR1IL
9¥SEaOr| "2Ul woHewy jo saLisnpuj

L__ “on a0 0AYD
.—>onw~nﬂ.w“w
M3IA ¥V31D ‘via 851 MO
NOLdVM @3T¥3S AXOd3
MOGQNIM ¥VIAN Q3IZININNTY : :
MAIA V31D VIO 0S°| MIIA V310 VI 0571
OmNJ *\mN—
| \ )
SYOSNIS IYNLVIIJAIL i / : |
¥04 NOISIAOYd PR _ —1e0°
ANV ¥31V3IH HLIM Y _
¥IINVHOXI LVIH 7 i MOONIM 38NL
w : I1dAVS 40 INM
(4 wwoolos iy ¥3IN3D OL "WIa
NE _ m ﬂ L¢C
|
| MOGNIM GNOYHS
38NL IVAVS 12§ S/S i 1 ¥3LN0 40 IANIT
'a’0 00°C N - _ ¥3IN3D OL "WIQ
— 0’
J
Ng MOGQNIM NOLdV)

@31V3IS AX0d3 M3IIA
¥4v310 (wwo'gl) 1669

MOANIM NO1dV)
A37v3IS AX0d3 M3IIA
¥v3I10 (wwgzl) Zev'o



SNOLVISYYOM JIN3D0AY¥D ZSLJ¥ ANV 1SLIY STIAON HLIM 3sn yo4

000Z'CL'AON :31vQ

SrO ‘A8 "GMHD

SIN :31v3S dl1d A8 'NMQ

INIT ¥3I4SNVYL WNN3H
J181X314 QYVANVLS

JATIVA MO14 WNN3H

00°G9

GZ'i

SSW |L0-¥2-9| 1 3711
A8 31va@ | 'A3¥| coic0 ‘H'N 'J91SaYOUDN'IS MOIIM'S HZLL1L
119v€5a0r Ou| ‘DoBWY JO salsnpu)
"ON "OM@ OAdD
‘a0 0G0 —
SONM
TJOYINOD 3IAIVA
NIT X374
m\m 38 M,N. 43M3y
JYNSSIUd ALI4VS /—u@aﬂ
le.I—| —_ —_— — ;. — — — — — — .::
il _ _ _ _ il
GZ'9 —-— 0096

JATVA NOILVNOVA3



