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THORTIUM-URANIUM-233 OXIDE (KILOROD) FACILITY — ROD
FABRICATION PROCESS AND EQUIPMENT

J. D. Sease, A. L. Lotts, and F. C. Davis?
ABSTRACT

A fabrication facility with related process equipment has
been constructed to fabricate fuel rods containing U?23 and
thorium oxide by the bulk oxide-vibratory compaction route and
is now in operation at the Oak Ridge National Laboratory. While
the initial motivation for the facility was to fabricate U?33-
bearing 1/2-in.-diam X 46-in.-long Zircaloy-2 clad fuel rods
for criticality experiments at the Brookhaven National Laboratory,
sufficient flexibility has been incorporated into the facility
to accommodate a variety of development work on a pilot-plant
scale. The facility conslsts of & number of permanent alpha-
tight cubicles which are shielded with 4 1/4-in. steel. The
febrication process is carried out remotely in these cubicles
with the exception of several gloved-hand operations which
occur where the dexterity required for manipulation exceeds
that of the remote castle-type tongs. The fabrication equipment
that has been installed in the facility performs the operations
associated with oxide powder comminution and classification,
vibratory compaction of oxide in fuel tubes, tube closure, fuel
rod decontamination, and fuel rod inspection. Both the facility
and the process equipment are described in detail, and detailed
assembly drawings of the process equipment are included.

INTRODUCTION

The potential of the Th-U%33 fuel cycle for achleving low nuclear
fuel cost exists because of the excellent nuclear characteristics of
U?32 which has a higher eta value in the thermal and epithermal energy
regions than either U?35 or Pu?3?. Obviously, the U?33 formed in the
cycle must be returned to the reactor to capitalize on this potential.
Unfortunately, associated with the U?33 are significant levels of U232,

the decay products of which emit penetrating radiation, thus making the
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consideration of shielding and fast processing time mandatory in thorium ﬁii
fuel cycle technology.2 The development of techniques for reprocessing

and fabricating fuels containing thorium and y?33

is, therefore, an impor-
tant step toward fulfilling the economic potential of the system. The
demonstration of technical feasibility and the establishment of economics
for both reprocessing and refabrication are unquestionably essential for
accurate determination of the worth of the thorium fuel cycle to nuclear
power systems.

As 8 first step toward developing economical processes and systems

for remote refabrication of Th-U?33

-bearing fuels, a facility (known as the
Kilorod Facility) has been constructed and is now in operation at ORNL. In
this lightly shielded facility, space is provided to accomplish all the
phases of fabrication of radioactive material by the vibratory compaction
route.

The facility and its equipment were specifically designed for making
fuel rods that are to be used in zero-power criticality experiments at
Brookhaven National Laboratory (BNL). These rods are scheduled to be made
at a production rate of approximately 10 to 15 rods per day. Other fabri-
cation tasks not accommodated by the BNL fuel fabrication equipment can be
accomplished by substituting process equipment in the permanent cubicles.

The processing of the fuel in the Kilorod Facility encompasses two
distinct phases — bulk oxide preparation by the sol-gel process3 and fuel
rod fabrication. This report is concerned with the equipment and facilities
for the rod fabrication operations whlch include those steps from the con-
itioning of the oxlde for loading into fuel tubes through ingpection of
the completed fuel rods. A discussion of the development of the equipment

U?33 ig presented.

and process up to the commencement of operation with
Detailed assembly drawings and purchase specifications of the process
equipment are included in the appendices. Also included in the appendices

is a complete list of the engineering drawings for the entire facility.

2E. D. Arnold, "Radiastion Hazards of Recycled U??>-Thorium Fuels,"
pp 253-84 in Proceedings of the Thorium Fuel Cycle Symposium, Gatlinburg,
Tennessee, December 57, 1962, TID-7650, Book 1 (1963).

3D. E. Ferguson et al., Preparation and Fabrication of ThOp Fuels,
ORNI~3225 (June 1962).




FUEL ROD DESIGN

The configuration of the reference fuel rod to be fabricated in the
facility for the BNL critical experiments is shown in Fig. 1. The BNL
experiments require 900 of these rods and 200 rods identical in design
except that they are 18 in. in length instead of 46 1/16 in. The
detailed design of these two rods may be reviewed in Appendix A.

The nominal compaction density was not specified by BNL but will be
determined from the average density of the fuel rods fabricated. It was
specified that the rods will have a fuel density of +2% of this determined
average density, and the density within a fuel rod will be to +2% of the
average for that fuel rod. Based on experience with depleted (U,Th)Og
in the "cold" operation of the facility, an average density of 90% of
theoretical is expected.

The cone-shaped Zircaloy-2 bottom fitting which will be used to
direct the rod in the critical lattice at BNL is welded onto the tube in
a tungsten-inert gas-welding operation which is done outside the facility.
The annular groove in the bottom plug is used as a handling aid during
fabrication. In the facility, the top plug, ceramic spacer, and spring
are inserted into the fuel tube after compaction as a unit. The ceramic
spacer and spring are used in the vold area at the top of the fuel rod
to prevent redistribution of the fuel during handling. The Zircaloy-2
top-end plug, joined onto the fuel tube by a fusion edge weld in the
facility, is threaded to accommodate the stalnless steel hanger fixture.
This hanger fitting will be used to facilitate handling of the fuel rod
in the critical lattice. The hardware procurement for these rods is

described in another document.
ROD FABRICATION PROCESS

The procedures employed to fabricate the BNL fuel rods include:

(1) sizing the bulk UO2-ThOz into an optimum particle-size distribution

43, A. Rabin, Procurement and Evaluation of Hardware for the
Brookhaven National Leboratory Fuel Rods, ORNL-TM-739 (in press).
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Fig. 1. Design Features of the BNL Fuel Rod.
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for vibratory compaction, (2) vibratory compaction, (3) welding of the
final end closure, (4) fuel rod decontamination, and (5) fuel rod
inspection.

The size distribution required to achieve maximum density by vibra-
tory compaction consists of a mixture of either two or three fractions.
For design purposes, the reference size distribution consisted of a
mixture of three size fractions. As seen in the flow diagram (Fig. 2),
these fractions are produced from the as-received calcined oxide by a
system of crushing, élassiﬁying, and ball milling. ZFollowing comminution
and classification of the bulk fuel into the two or three working frac-
tions, quantities of each fraction appropriate to one fuel rod loading
are apportioned and blended together. The welight of the fuel charge is
then checked prior to transfer to the vibratory compaction filling
mechanism.

In the vibratory compaction operation, the blended aliquot of fuel
is loaded into a fuel tube which contains one end plug and is vibrated
to the specified density. This locaded fuel tube 1s transferred to a
welding fixture, the weld area cleaned by wire brushing, and the final
end-closure weld made and visually inspected.

At this Juncture, the loaded and sealed fuel rod is decontaminated
by ultrasonic cleaning in water and smeared to check the level of surface
contamination. The integrity of the end-closure weld is evaluated by
helium leak checking, and the density of the fuel is determined with a
gamma~absorption scanning device. The weight of the completed fuel rod
is then checked for determination of the final fuel rod density. Finally,
the hanger fitting is attached prior to loading the fuel rod into a

shipping cask.
ROD FABRICATION FACILITY

The rod fabrication steps are accomplished in shielded alpha-tight
cubicles (Fig. 3) situated on the bottom two floors of a 20-ft-long X 19-ft-
wide X 27-ft-high chemical processing cell (cell No. 4, Bldg. 3019) which
provides secondary containment of airborne contamination in the event of

an accident.
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The fabrication process line was located within a previously used Gib
chemical processing cell to utilize existing space. The heavy shielding
afforded by the process cell walls has little function in this process.
The use of the cell posed a number of problems in design and construction.
The limited amount of space available within the cell necessitated the
design of cubicles that could be serviced from only the top and one side
and also dictated the design of some of the process equipment. The danger
of spreading residual contamination retained within the cell wall from
previous processes made it necessary to construct the cubicle structure -

independently of the cell structure.
Cell Layout

The general cell layout may be reviewed in Figs. 4 and 5. Located
on one corner of the first level and extending to the top of the second
level is the 4~ X 7-ft powder-preparation shaft. Directly adjacent to
this shaft on the first level are three fabrication cubicles that extend
along two walls. The first of these cublcles is used for vibratory
compaction and welding, the second for decontamination, and the third
for inspection. The cubicles are connected by l-in.-diam transfer ports.
In addition, a 6- X 6-in. port is provided between the vibratory compac-
tion welding cubicle and the decontamination cubicle. A wire screen is
located approximately 36 in. from the floor and is used in the cleaning
and inspection cubicles to facilitate the recovery of a dropped fuel rod.
An unshielded gloved-maintenance area, equipped with a plate glass front
and gloves, is located on the second level adjacent to the powder-
preparation shaft and directly above the vibratory compaction-welding
cubicle and the decontamination cubicle. The maintenance area is
equipped with a large bag-out port, an airlock, and a monorail crane
which traverses the length of the repair area and the powder-conditioning
shaft and 1s used to lift and convey equipment. A movable worktable
and the reject rod decladder are also located in this area. Access to
the powder-preparation shaft is through a door in the rear of the shaft
which is located on the second floor within the gloved-maintenance area.

Access to the fabrication cubicles is through access ports, normally

sealed by shield plugs, in the floor of the repair area.



¢

%

UNCLASSIFIED
ORNL—LR—DWG 67045AR

- 20ft Oin. -
2ft 4in. 16 ft Bin.
3in. ) 11-ga BLK. STEEL 3in.
t e nes el L : [}
ol (] [y
J T -
* INSPECTION AREA :
3ft Oin.
HALF-TON MONORAIL
1| OVER g
I M_W/A 14 A 17 %
2ft Oin. 4] & > J
) / .
— 27 A V7. % [_.:.
GAMMA
ROD LOAD-OUT SHIELD DECONT.
PORT 4Y,-in. AREA
ARMOR
PLATE F
I r 19t Oin.
EXISTING CURB/ ’
/NEW CONCRETE FLOOR / tif.‘"
Vv Za J T
B W .
A EQUIPMENT ST
STAIRS TO é SHAFT ..4ft Qin.
2nd FLOOR l
\
3ft Oin. 3in.

Fig. 4.

| t=—3in,

First Floor Plan — Rod Fabrication Facility.




10

UNCLASSIFIED
ORNL-LR—DWG €7046AR

20 ft Oin. -

LOCATED HERE PERSONEL HATCH

(VENTILATION SYSTEM AIR-LOCK

HALF-TON R
MONORAIL OVER —

4 19ft Oin.

EQUIPMENT
HATCHES —=

1

REPAIR
AREA —

GUARD RAIL —

GAMMA SHIELD
4‘/4-in. ARMOR g

OPEN

EQUIPMENT
STAIRS TO b :HATCH i SHAFT
3rd FLOOR

D
O
O
m
wn
w
I

e 71 Oin.— | f3in.

11-ga BLK STEEL ALPHA SEAL

Fig. 5. BSecond Floor Plan — Rod Febrication Facility.




11

Routine entrance and exit of the Kilorod Facility are accomplished
through a hatch door and labyrinth located on the first floor. A hatch
in the roof of the cell is provided for the entry of the shipping cask
or large pieces of equipment. An overhead building crane, located above
the cell, is used to transfer the parts through this roof hatch. An

emergency personnel hatch is also located on the roof.
Containment

Primary alpha containment for the cubicles is provided by an 1ll-gage
mild steel liner that is painted with an epoxy base (Amercoat No. 74)
paint. Gamma shielding is provided by 4 1/4~-in. armor plate placed on
the top and operating faces of the cubicles. The gamma shielding was
designed to allow safe handling of the (Ta—3 wt % U?23)0, fuel (the
U%33 contains 40 ppm U232) for a period of 30 days after the purification
of the U?33., The code used for the shielding calculations may be reviewed
in another paper.5

A number of difficulties were experienced in using the salvaged
surplus armor plate that was employed for the gamma shield. The armor
plate had to be surfaced before using because of many irregularities in
the surface. The plate was laminated,thus making the burning of holes
extremely difficult. After erecting the shield in the cell, it was
necessary to place some additional small holes in the armor plate.

These holes, less than 1 in. in diameter, were made with some difficulty

using standard drilling procedures.
Ventilation

The facility ventilation system (Fig. 6) was designed so that the
operating cubicles will be maintained at a pressure below atmospheric
through the use of existing ventilation systems in the vicinity of the
cell. The cell is maintained at —0.3-in. water gage pressure with

respect to ambient, and the cubicles are maintained at —0.3- to —0.35-in.

>E. D. Arnold and B. F. Maskewitz, SDC — A Shielding Design
Calculation Code for Fuel Handling Facilities, ORNL-TM-124 (Jan. 1962).
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water gage with respect to the cell. All air entering and leaving the
cell and cubicles is filtered with high efficiency filters. Cubicle
and cell pressures are controlled by manually operated dampers and safe-
guarded with backflow preventers and differential pressure alarms and
indicators. Also, the backflow of air from the cubicles into the cell
is filtered through absolute filters. After construction, the exhaust
filter housing was modified to include a slide-through filter chamber
which enables the changing of one filter by displacing it with its

replacement, thus maintaining a filter in the air stream at all times.
Drainage

Drainage is accomplished on the second floor by simple gravity.
The first-floor level, below the level of the gravity drain, is drained
by means of a steam=-jet system. Water lines are available for water
trapping the drains to prevent backflow of air from the hot-drain line.
In the powder-preparation shaft and welding-vibratory compaction cubicle,
where open water in the drains cannot be tolerated, a hand-operated cut-
off valve 1s employed. A disadvantage of the installed steam-jet system
is that the piping and steam jets are located within the operating aresa,
thus presenting a severe contamination problem in the event of & rupture
of these lines. To improve the originally installed steam-jet system,
all screw-type connections were replaced with welded jolints in order to

reduce the possibility of a leak.
Penetrations

The location of all cell penetrations and detailed assembly drawings

of the penetrations may be reviewed in Appendix B.

Glove and Manipulator Ports

A special multipurpose port is employed in the facility that may be
fitted with either a glove or a castle-type manipulator, and these units
may be interchanged while maintaining an alpha-tight seal. With this
port design, the permanent cubicles are given the flexibility of being
equipped for different processes that may have different manipulation

requirements.
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The flexibility of the ports i1s gained through the use of an adapter
ring that can be fitted with either a glove or a manipulator boot. The
replacement or the interchanging of a glove or boot is accomplished by
displacing the adapter ring by another ring, the replaced unit being
pushed completely through the port and into the cubicle. The alpha-
sealing ring in the port opening is sufficiently wide to engage the
replacement adapter unit before the replaced unit is discharged into the
" cubicle; thus, an alpha-tight seal is maintained during this replacement
operation.

The use of these ports, however, caused some difficulties in instal-
lation and operation. The tight tolerances required to effect the alpha -
seal with the ring made the displacement process extremely difficult,
mainly as a result of slight warping of the port insert during installa-
tion. This warping of the inserts also made the fitting of the mating
parts of the castle joint and the glove-shield plug into the port
extremely difficult.

Castle Manipulators

The castle Jjoints and tongs (Fig. 7) are standard Allied Engineering
models that were modified to obtain better alpha sealing of the tongs.
With the castle manipulator, it is possible to perform only the simplest
manipulation as no wrist or elbow action is present. Special rod-
handling fingers were developed for the tongs. These fingers, which
consist of 1 1/2-in. "V" groove plates and 1 1/2-in. pressure plates,
were made by increasing the width of the standard fingers from 1/2 to
1 1/2 in. and by attaching 1/2-in. plates to each side of the manipulator

fingers. :

Glove Port Shields

Each glove port, when not in use, is fitted with a 4-in.-thick lead
plug. This plug has the same contour as the castle joint and fits in

the adapter ring in a manner similar to the joint.

Bag-0Out Ports

The two permanent bag-out ports, located in the cleaning and the

inspection area, are of a right-angle design. The right-angle
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configuration of the ports was necessary to lower the exit penetration
level below the glove-manipulator port level due to linear space limita-

tions while maintaining the in-cell entry level at a suitable glove-

working height. The ports are equipped with a track-mounted gamma shield.

A special bag-out port that can be used in any of the glove-
manipulator ports was developed. This port, which uses the principle
of the glove-boot adapter ring, is employed mainly on the powder-

preparation shaft where no bag-out ports are available.

Valve Connectors

The operation of all the valves in the powder-preparation shaft is
performed either with flexible shaft connectors or with shaft universal-
joint connectors. The original design called for the exclusgive use of
the flexible-type connector; however, the large amount of backlash
present in the flexible linkage precluded theilr use in several instances.
The universal-joint-type connectors are used on the 2-in. bypass valve,

the ball-mill rotation mechanism, and the —16 +50 bypass valve.

Windows
For viewing purposes, the cubicles are fitted with eight 6-in.-diam

3

round and twelve 6- X 12-in. rectangular, 6.2 g/cm’ density, lead-glass

windows that are 4 in. thick.

Electrical
Electrical entries into the cell are made using standard rubber-

coated cables through rubber-compression grommets.
PROCESS EQUIPMENT

In the design of the fabrication equipment, standard commercially
available units were utilized wherever practicable; however, the majority
of the equipment was specifically designed for the process. Where g
comuercial unit was used, extensive modification of the unit was usually
necessary before it could be incorporated into the process scheme.

As would be expected from experimental equipment of this nature, a

large number of difficulties were encountered in the as-designed stage.

v
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To evaluate this equipment, it was therefore necessary to test each
piece of equipment under simulated conditions before installing it in
the facility. After the installation of the equipment in the facility,
the process line was again thoroughly evaluated with stand-in oxide
before the U233—bearing fuel was introduced.

The following is a discussion of the equipment that is currently
being used in the facility. Detailed assembly drawings of the process
equipment may be reviewed in Appendix C. Purchase specifications for

major components not included in Appendix C may be reviewed in Appendix D.
Powder-Preparation Equipment

The powder-preparation equipment was designed to afford maximum
dust confinement and to use gravity for transporting the fuel through
pipes from one equipment unit to the next. All the equipment in the
powder-preparation shaft (Fig. 8) is remotely controlled either electri-
cally or by flexible shafts. Minor repairs to the equipment are made
in place through glove-access ports. To facilitate major repairs, the
equipment is mounted on movable racks in the front half of the shaft.
The defective piece of equipment can be removed by pushing the equipment
rack to the rear and lifting the piece with the hoist and transporting
it onto the hoist monorail to the repair area.

The jaw crusher and ball mill are located on the top rack of the
shaft. Directly above the Jjaw crusher is a valve that is used to con-
trol the rate of feed to the jaw crusher. The classifier, located
directly below the jaw crusher and ball mill, continuously classifies
the feed material into dispensing hoppers. The rate of feed to the
classifier is controlled either by the feeder valve controlling the feed
to the jaw crusher or by a feeder valve controlling the feed rate from
the ball mill. Six transparent-glass storage hoppers — three for the
working fractions and three for the recycle fractions — are located
around the base of the classifier. The three recycle storage hoppers
are connected directly to a recycle manifold. The recycle manifold
empties into a recycle hopper that conveys material to the jaw crusher

or the ball mill for recycling.
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Directly below the clagsifier is a remote weigher where exact
quantities of each of the working fractions are obtained. As each
fraction is welghed, it is dumped directly into the blender located
below the weigher. The blended fuel charge, which is emptied into a
bell-valve transfer flask from the blender, is transferred by a
manipulator to a top-loading, direct-reading scale located directly
behind the blender. After check weighing the fuel charge, the charge
is then transferred by two manipulators to the vibratory compaction
filling mechanism. A radiation monitoring station is provided in the
area of this transfer which allows radiation monitoring of the fuel
charge at this juncture. ZEach major component of the powder-preparation

shaft is discussed in the paragraphs that follow.

Jaw Crusher

Sufficient crushing capacity and yields are obtained by employing
a standard laboratory-size jaw crusher (Fig. 9). The crusher was
modified to allow continuous feeding and discharging and to effect
maximum dust confinement.

The major limitations of using a Jjaw crusher of this nature in a
remote facility are (1) the tendency of the crusher to jam under excess
feed rates and (2) the difficulty of changing the jaw crusher opening.
The Jamming tendency can be solved readily by closely controlling the
rate of feed to the crusher. Changing of the jaw crushing opening,
however, requires disconnections of the powder lines leading to the

crushing and the insertion of shim metal behind the stationary Jjaw.

Ball Mill

A ball mill (Fig. 10) is used for sizing the fine and intermediate
fractions for vibrafory compaction. As designed, the mill is capable
of being filled, ball milling the oxide, and discharging while remsining
sealed from the cubicle atmosphere. Because of the small volume of fuel
to be processed, a standard l-gal alumina grinding jar and a single roll
mill were incorporated in a device that would allow the grinding jar to
be rotated on two separate axes simultaneously. For milling, the grinding
jar is charged With approximately 2800 g of 5/8-in.-diam high-alumina

porcelain grinding balls.
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The original ball mill was totally unsatisfactory because of a
basic design error that required the alignment of three floating axes
of rotation simultaneously. Although the present mill incorporates good
design features, there is doubt as to whether a mill of this nature can
be made sufficiently reliable. The requirement that the bearings must
operate in the very abrasive environmment associated with the ball mill
is reason for this doubt. A possible answer to the ball-mill problem
may be found by using a continuocus throughput ball mill. However,
commercial units of this type that are available are quite large. Also,
for a large production facility where a side-~loading batch mill can be
employed, the number of problems that are present in this small mill -

should be greatly decreased.

Claggifier

An 18-in., five-deck, vibratory separator is employed for classifying
the crushed and ground material into its different size fractions. The
classifier (Fig. 11) used in the facility is a commercial unit that was
modified to minimize dust and material holdup.

One major limitation of a screen classifier in a remote facility is
the tendency of screens to blind. Blinding in the present classifier
system is not considered serious since the anticipated process throughput
for the Kilorod commitment is only a fraction of the designed throughput
of the classifier unit. In a large production facility, screen blinding
may present a serious problem. The classifier also presents the largest

material holdup problem in powder preparation. -

Storage Hoppers

The classified material ig discharged into Pyrex glass storage
hoppers. The glass storage hopper allows a visual determination of the

amount of processed material of each size fraction.

Recycle Hopper

The recycle hopper was designed to 1lift material for recycling to
the jaw crusher and ball mill. The apparatus, which is chain driven by

a hand crank outside the cubicle, consists of a hopper that is mounted

on a vertical track that runs the height of the cubicle and a cam
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mechanism for swinging the hopper into and out of position. The main

problem with the hopper mechanism was in the initial lineup of the

assembly.

Feeder Valves

For controlling the rate of feed to the Jjaw crusher and/or the
classifier, a motor-driven vane-type feeder valve is employed. The rate
of feed is controlled by the drive motor which is a stepping-type
synchronous motor. The major difficulty in the use of the vane valves
was experienced in developing a suitable speed-control circuit for the

stepping motors.

Powder Flow-Control Valves

Standard stainless steel ball valves with Teflon packing are
employed to control powder flow. The ball valves have worked satisfac-
torily in the powder lines; however, the force required to operate the
valves was much higher than originally anticipated. A great deal of
trouble was experienced because of insufficient structural strength of
the components of the valve extension handles. A torque of 50 to 100 1b

is sometimes required to operate these valves.

Bypass Valve

A special plug-type valve is used to divert powder flow between
lines. Using Teflon sealing rings, the valves work easily and have been

satisfactory.

Piping
Standard sched-40 stainless steel pipe is used to convey the powder
from one unit to the next. Two-inch pipe is used when handling +6 mesh
material; l-in. pipe is used for the other fractions. "Flex-master"
couplings were used as pipe connectors to facilitate the maintenance of

the equipment. These couplings, however, have proven very difficult to

install remotely and also present a small area where material is retained.

The amount of fuel retained per joint is small but the total for the

entire system is significant.
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Line Vibrators

Pulsating magnetic-line vibrators are used to help transport the
powder through the lines. In the powder-preparation shaft, eight vibrators

are used.

Weigher_

The remote weigher (Fig. 12), employing a standard commercial scale,
consists of one scale and three individually controlled feeders contain-
ing the three size fractions. The weigher uses a one-to-one ratio scale
with an "over-under' weight-type indicator, precision feeder cutoff con-
trols, an impact-free dumping mechanism, and an automatic dumping weighing
pan. The feeders are electrically linked to weights that correspond to
the degired weight of each of the three fractions.

The major limitation of the weigher is assoclated with the powder-
dusting problem. Containing the scale and feeders in a dust-tight
enclosure reduces the dust spread; however, this greatly hampers the

amount of in-place adjustment and maintenance.

Blender

The blender (Fig. 13) is a 4-qt twin-shell type that employs a cam-
actuated seating mechanism for connecting and disconnecting the blender
from the powder lines while maintaining a dust-tight seal. After blend-
ing, the powder is emptied into a bell valve transfer bottle for transfer
to the vibratory compaction apparatus. This machine has presented no

difficulties whatsoever.

Direct-Reading Scale

The fuel charge is check weighed on a direct-reading top-loading

balance to an accuracy of #0.1 g.

Reject Rod Decladder

The reject rod decladder (Fig. 14), located in the glove-maintenance

area and connected to the powder-preparation area by a pipe, is used to
return powder from rejected fuel rods back to the powder-preparation
system. The decladder consists of a Plexiglas enclosure in which is

located a rod positioner, a tubing cutter, and a funnel for receiving
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the fuel. After removing the bottom end plug from the rod, powder is
removed by tapping along the length rod with a soft-faced mallet.

Vibratory Compaction Apparatus

The uniformity with which a fuel tube is loaded and the rigidity
with which the tube i1s held during vibration are important considerations
in the design of vibratory compaction apparatus. The vibratory compac-
tion equipment (Fig. 15) consists of two main components — the tube-
filling assembly and the chuck assembly. The tube-filling assembly is
located in the powder-preparation shaft at the upper right corner of the
vibratory compaction welder cubicle, but it is separated from it by a
nylon iris valve. The fuel tube is inserted through the iris into the
filler mechanism.

The tube-filling assembly consists essentially of a hopper into
which blended fuel is received and a vibratory feeder which enables
close control of the fuel feeding. Also included in this assembly are
a funnel for directing the fuel into the tube without spreading dust
and a mechanism for applying a static load to the fuel column during
vibration. The static load mechanism, which weighs 0.7 kg, consists of
a rack gear connected directly to a load and a disengageable pinion gear
that enables the lowering of the static load onto the fuel column. The
rack gear also serves as a direct means of measuring the height of the
fuel column in the tube.

The vibrator-chuck assembly consists of an anvil, to which the
chuck is attached and through which the vibrational energy is transmitted,

and a "Branford'®

variable-impact vibrator. The chuck employs cam-
actuated sliding-tapered jaws. ‘When the chuck is closed on the fuel rod,
the tapered jaws engage the annular groove in the end plug of the rod
making & rigid connection. The chuck and anvil are placed inside the
cubicle. To allow for convenient servicing, the vibrator is located

outside the cubicle and is sealed from the cubicle by a neoprene diaphragm.

6Manufactured.by the Branford Company, New Britain, Connecticut.
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Fuel Rod Elevator

Empty fuel rods are introduced into the vibratory compaction chamber
from the glove-maintenance area by means of an elevator. The elevator,
which is actuated in the glove-maintenance area, consists of a hand crank, a

rod-holding bob for 10 to 12 rods, a linkage chain, and an elevator shaft.
End-Cap Welding Machine

The vertical end-cap welding machine (Fig. 16) was specifically
designed to weld the top end plug onto the fuel rod by a fusion-lip weld.
The unit is also equipped with a press for seating the top end plug on
the fuel rod immediately after the rod has been evacuated and backfilled
with helium. The welding machine is comprised of two main components —
an elevating mechanism and the welding chamber.

The elevating mechanism employs a synchronous drive motor and a lead
screw arrangement for inserting the fuel rod into the welding chamber.

As the elevator seats the rod into the chamber, the elevator contacts a
compression grommet which effects a vacuum seal around the rod.

The tungsten-arc torch and the end-plug press are located in the
welding chamber. The press uses a lead screw and a synchronous motor-
driven arrangement for inserting the end plugs. The torch is positioned
by two high-ratio lead-screw motor arrangements. During welding, the
rod is rotated at approximately 6 rpm by a constant-speed motor. A
lifting mechanism is provided to remove the welding chamber cover in

order to change the tungsten welding tip.
Decontamination Equipment

A 1-kw ultrasonic cleaner (Fig. 17) is used to decontaminate the
completed fuel rods one at a time. The cleaner is equipped with a cover
“that embodies a mechanism for holding and rotating the rods during
cleaning. The cleaning cycle, which is manually controlled, consists

of filling, cleaning, emptying, spray-rinsing, and drying.
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Helium Leak Detection System

The welded and decontaminated rod is checked for leaktightness with
a mass-spectrometer helium leak detector having a sensitivity of
1 x 1070 sta em?/sec. The system includes a chamber in which the fuel
rod is placed, a standard leak, the leak detector, and a roughing vacuum-
pump station. Particle filters are used to isolate the vacuum chamber

for the rod from the pumping and detection station.
Gamma Scanner

The scanner (Fig. 18) consists of a trolley for passing the fuel rod
at a constant speed through a 1/8- X 3/8-in. collimated gamma beam provided
by a l-curie €080 source and a Nal detecting crystal with its related
power supply and recording equipment. Variations in the scanning speed
from 1 to 10 ipm are obtained through the use of a variable speed drive
motor on the trolley. Before scanning each rod, the scanner is cali-
brated by scanning a standard density rod. The standard rods contain
lead-tin alloys which héve been calculated and tested to show a density
of 88, 89, and 90% of theoretical. Originally, ThO,-UOz pellet
rods were to be used for calibration purposes; however, Iinhomogeneity

within pellets in the density range of interest precluded their use.
Shipping Cask

The shipping cask, designed to hold 120 rods, is loaded in the
horizontal position in the facility and then discharged vertically at
its destination. For loading, the cask i1s held on a dolly in the horizon-
tal position and secured to the cubicle door with turnbuckles. The
lattice structure which is provided in the cask to position the rods is
partially inserted into the loading cubicles to facilitate loading by
tongs. After loading, the lattice 1s retracted into the cask, the top
secured, and the cask removed by means of an overhead building crane.

During production, two casks will be used in a shuttle system.
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CONCEPT OF OPERATION

The facility and process equipment were planned so that the radia-
tion exposure to operating personnel would be held to an absolute minimum.
In operations where fuel material is present, the work is viewed through
lead glass windows, and all necessary manipulations except where noted
are performed with remote controls or with the nonarticulated castle-type
manipulators. In most cases, each viewing window in the facility is
complemented with two identical glove~-manipulator ports. Each specific

area of operation is described below.
Powder-Preparation Shaft

Placement and design of the equipment in the powder-preparation
shaft were planned for dust confinement, but it was recognized that
during operation there would be an accumulation of dust on the outside
surfaces of the equipment. The equipment was not designed for maximum
dust confinement because of the prohibitive expense. In the equipment
shaft, no direct manipulation is required as all operations are
performed remotely with either electrical or mechanical linkages. The
transfer of the loaded fuel bottle from the blender to the vibrator-
feeder assembly is accomplished through the use of three manipulators.
Manipulator-to~-manipulator transfer is required to accomplish this

operation.
Vibratory Compaction

Design of the vibratory compaction and welding cubicle was to con-
fine areas in which fuel is openly handled. The fuel-filling assembly
is separated from the main cubicle and is actually in the powder prepara-
tion area because of the dusting problem associated with this component.
The vibrator is housed in a separately enclogsed compartment in the lower
right corner of the cubicle to facilitate maintenance and transmits its
force through a piston, alpha sealed with a neoprene diaphragm. Access

to the vibrator is from the operating area.
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One ares where handling cof the fuel with gloved hands and hand
tongs is required is in the vibratory compaction welding cubicle. The
operations of removing a rod from the fuel elevator and placing it into
the vibratory chuck, unchucking and placing the rod in the welder,
removing the rod from the welder, and transferring the rod to the clean-
ing cubicle require more dexterity than can be accommodated by the castle
tong. At no time in the operations are there more than two rods in this

cubicle.
Decontamination

The ultrasonic decontamination system will accommodate one fuel rod
at a time. Handling of the fuel rod and operation of the unit are done
with a manipulator. A glove port is provided in the decontamination
cubicle for smearing the fuel rod and transferring smear samples. The
decontaminated fuel rod is transferred to the inspection cubicle through

a small-diameter pass-through port.
Inspection and Loading

Transfer of the rod to the density checker and density scanning are
done remotely. After scanning, the rod is helium leak checked after
being placed in the test chamber with a gloved hand and hand tong. The
attachment of the hanger fitting requires dexterity beyond the capabil-
ities of the castle manipulator and is done with tongs and a gloved hand.
The loading of the fuel rod in the shipping cask is performed with a

manipulator.
OPERATING EXPERIENCE
Mockup

The accelerated nature of the program made it impractical to con-
struct an integrated mockup; therefore, each piece of equipment was
evaluated independently. 1In addition, the powder-preparation equipment
wvas partially mocked up. The mockup of the powder-preparation equipment
(Fig. 19) was performed in two sections because of the working height

limitation of the available laboratory area.
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During the mockup period, a large number of assembly and design
errors were corrected,l In the powder-preparation equipwment, the major
problem areas were in fhé Jamming of the jaﬁ crusher and in the design
of the ball mill. In the vibratory compaction unit, major modifications
were made to the fuel-feeding system and the fuel rod-holding chuck.

Tne initial design of the welder ﬁad a variable-~gpeed rod-rotating drive
motor; however, the high-frequency arc-starting mechanism caused erratic
behavior of the synchronous stepping motor; thus, a change to a constant-
speed motor was necessitated. No initial difficulties were experienced
with the ultrasonic cleaner except for the extremely slow drying cycle.
Modifications were made to correct this inadequacy. The major difficulty
with the gamma scanner was experienced in the alignment of the gamma-
beam collimator. The size of the collimator was changed during this

period from a 1/8-in. circular to a 1/8- X 3/8-in. rectangular slot.
Preliminary Check-Out

Cell-containment checks were made before introducing the stand-in
(Th—3 wt % U?28)0, into the system. The contaimment checks were made
with all gloves, bag-out ports, and service entries in the operating
condition. After some minor alterations, the air inleakage rate was
measured to be 0.004 cell vol/min at 1 in. of water pressure difference.
This measured value is well below the maximum recommended value of
0.01 cell vol/min at 2 in. of water pressure.

The noise level agsociated with the pneumatic vibrator was checked
by the ORNL Industrial Hygiene Group. The noise level on the second and
third levels was below tolerance while the noise level on the first
floor directly in front of the vibrator was slightly above the permissible
value (maximum of 90 db compared to permissible level of 86 db). Special
ear protectors are provided for the use of the operators in this area.
Instrument and functional checks were made on each piece of equipment
before operation. These checks corrected a number of alignment and
minor operational problems. In this preliminary check-out period,

operators were trained in the operation of the equipment.
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Operating Experience with Stand-in Oxide

During the initial operation of the fabrication equipment with stand-
in oxide (depleted U-Th oxide), it soon became evident that the powder-
conditioning equipment was the area of major concern. Despite efforts
to contain dust within the system, an unexpectedly large quantity of
oxide dust was seen to accumulate on the exterior of the equipment.
Obviously, this very abrasive dust can cause excessive wear of bearing
and bearing surfaces. The abrasive nature of the powder caused extensive
trouble with the ball mill. The requirements of the mill to be rotated
about three axes simultaneously required the use of several types of
bearings. Extensive modifications were necessary to obtain a suitable
working situation. Even after apparently solving the bearing problem,
other modifications were necessary because of the wearing of bearing
surfaces causing extraneous material to be introduced into the fuel.
Before operation, there was concern that the classifier screens might
blind during operation; however, during the cold runs there was no
evidence of screen blinding. The remainder of the powder-conditioning
equipment has performed satisfactorily. The material holdup in the
complete sgystem of approximately 2 kg was observed during the cold runs.

During the operation of the vibrator system, several modifications
were necessary. Thne need to observe the feeding of the fuel into the
rod required the elimination of the dust boot over the end of the feeder
trough. Although the elimination of the boot increaged the dusting, it
wag felt that adequate feeder control could not be obtained without -
observing the feeding. The chuck for holding the rod was changed to
utilize a slightly modified Swagelok tube coupling. This coupling uses
a standard 1/2-in. pipe to 1/2-in. tube male comnector with specially
machined split ferrule. The original chuck was replaced because of the
expense and difficulty of replacing it in the event of a failure. During
the cold operations, failure of the Swagelok chuck was usually observed
after 10 to 12 rods; therefore, it is planned to change the Swagelok tube
coupling after the compaction of six rods. Also, a number of failures

in the other components of the vibrator-chuck assembly are anticipated ‘ii

because of the extremely high levels of acceleration associated with the
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"Branford" vibrator (reportedly as high as 20,000 to 100,000 times the
acceleration due to gravity). Along with daily maintenance checks on
all fasteners on the unit, spare components to the entire vibratory
compaction assembly are consldered absolutely essential.

In operating the vibrator, it was found theat the freedom of the
anvil, to which the rod to be filled is attached and upon which the
pneumatic hammer lmpinges, 1s a very important factor. The anvil must
be allowed to move a finite distance (in the order of 1/16 in.) to
obtain the desired compaction. If the anvil is not allowed to recipro-
cate, a reduction in compacted density of from 8 to 10% is observed.
Some difficulties were experienced with the "Branford" vibrator due to
component failures within the vibrator unit.

After demonstrating the ability of the powder-preparation equipment
to produce powders of three size fractions for loeding into the fuel
tubes, 1t was decided to modify the system to produce powders of a
binary-size distribution. The decision to operate the system with two
size fractions was based on two factors: (1) the binary system is equal
to the ternary in compaction density that is attainable and (2) the
binary is much easier to operate, especially with a remote system. During
the cold runs, the binary size distribution was optimized and now consists
of a charge of 55 of a classified —6 +16 mesh fraction and 45% of an
unclassified ball-mill fraction. The ball-mill fraction which is
produced by controlling the charging rate of the mill and the amount of

milling time has the following approximate composition:

—16 +50, 40% —50 +140, 21%
—140 +200, 7% —200 +325, 16%
—325, 16%

With this distribution, 20 cold samples were compacted that had an average
bulk density of 90% of theoretical with a deviation from rod-to-rod of
less than 1%. The density profile measured with the gamme scanner within
these rods was well within the specified i2% with the majority showing a
deviation of less than 1 1/2%. The results were most gratifying as

results of this nature had not been predicted from laboratory experience.
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CONCLUSIONS

Through the design, construction, and operation of the Kilorod
Facility and its fabrication equipment, the practicability and economics
of refabrication of Th(U233)Og—bearing fuel are being assesgsed.

Although the fabrication process used in the facility probably
represents the simplest remote fabrication route that can possibly be
uged in the fabrication of such fuels, 1t nevertheless poses problems
of significant proportion, particularly with the equipment. It is our
Judgment that the problems encountered in design, construction, and
simulated operation have been satisfactorily solved. The eguipment has
now undergone extensive tests under simulated conditions using depleted
uranium; however, the applicability of the process and equipment cannot
be evaluated fully until the completion of the initial runs with U?33,
It is certain that improvements in fuel cycle technology and a better

understanding of the fuel cycle economics will result from the operation

of the facility.
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APPENDIX A

Fuel Rod Assemblies

47 1/8-in. Fuel Rod — D-51175

19-in. Fuel Rod — D-54899
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\ /9 ReF =
3
/7 Jé
4
13 Per /1 REF ;) "2
/e £ )
Fuee L ENGTH
z o L z
/}H i eraseo D22z )

Welding Notes:

Weld in accordance with AWS welding symbols,

standard leak rate of 7 x IO'QCC - sac. Any indicated leakage greater than

é 45’6‘ standard leak rate chall be cause for rejection.
,-.—/-2 — L x HAM §. Dye penetrant lst end closure weld (Part #1 to Pact #2) in accordance with MET-NDT-4.,|
{ : )55?/45_@
; /‘Do A7 BREGAK Cofrwer IATL ~/WCowEL X S PRM/L‘ TEMPER
° AEQD-OnE
S0/5 x 45 CHAM Ovrsipe Dia-¥s ( 380
S Samer R 03/~ e /nsiDE DA oM. —.2 98
REF frREE LewgTh — 37
— Wikse Stz£ - WEM 19 Ga. (041)
T ° KN 1 T Acrive Coses /6
30 Ll N 23 Torme Corzs—/8
3 Jr\')_Q % funops - CLosco ¢ Gkof/A/D Sa
et - * :
| L 130 nom. Dra Rer 0005 7o .00/ mirewremep e :
005 /;';’px R Worsy PART Alo 2 - Fuss To8&E
./58 i
N [
7 -
Cone
Mare: Z/RCALOY 2 o€ -Reap

Wirkl Parr Ao 2 -Fuet TonE
"
37 / 4
3 / 20 VNC-2 Two
&7 72 Ve
, 030 N
halind 315 Dna ReF O[O J0,0/F INTERFERENCE 337 < | Q
W/ITH PART Mo. 4-SPR/IAG f — 1
¥ — o 2% O
‘f _ — 307 B  ale
b — — — N RS
S ¥ _ - X
NN : I - - 1
r g 5 32
o . [ s
. X ES cwan 30 8 owes R
go x 45 cwam.
315 D REF . 0/075 0I5 /WTERFERENCLE
614 A Wer#t /2. OF Farkr AMo-¢ ~ SPRING
74 REFERENCE DRAWINGS DWG. NO.
LrsK e Plus
Mate ~ALuminum _Ox1DE ove -Rea for  [LYG

—.¢30 A/ﬂM_iO/ﬂ ReF 0005 70 00/ /WTERFEREANCE

/}7472» ~ZIRCALOY -2 OnE-REAR

Thor/om U2 i Rop /Ac/un:"'“JO/Q

GENERAL SPECIFICATIONS: CLASSIFICATION "

1. Segok of shurp 1/66 maz, welow /9" Fuer Roop

Lr'm'mwmré—:'_m ANSSEMBLY ¢ DETAILS
otherwise specified.

MACHINE FINISH SPECIRCATIONS:

1. Finkh symbols are In aoscrdance with
ASA i Wik . . UNION CARBIDE NUCLEAR COMPANY
2 Rowghomss height values ars the DIVISION OF UNION CARBIDE CORPORATION

OAX RIDGE NATIONAL LABORATORY
"

OAK RIDGE, TENNESSEE

5/ | . ;/{} eeh

ACCRTED -
VD e L

o fe | D- 57659




47

APPENDIX B
Penetrations
Cell 4 Service Index — D-50424
Castle Manipulator Assembly Sheet 1 — D-45015
Castle Manipulator Assembly Sheet 2 — D-45016
Lead Plug for Glove Ports — D-45021
Bag-Out Port Adapter — D-56683
Bag-Out Port (Off-set) — D-51191
Rotary Control Shaft Assemblies — D-51192

Ball Valve Control Shaft Assemblies — D-51193







CELL G KEY PLAN

PROCESS WATER 1/2" WASH DOWN

1/2" PIPE NIPPLE SPARE

LITES AND RECEPTACLE

1" CONDUIT SPARE

1" CONDUIT SPARE

1" CONDUIT SPARE

HOIST (ELECTRIC)

1" CONDUIT SPARE

PROCESS WATER 1/2" WASH DOWN

BAG OUT PORT  DWG. NO, D-51191

PROCESS WATER 1/2"
1/2" PIFE NIPPLE SPARE \j
\ OO )

1" CONDUIT SPARE

1" CONDUIT SPARE

sTEAM 1/2" 80 IB.

DRAIN 1/2”
JE 1" CONDUIT SPARE

/
/

1" CONUIT SPARE
1" COMDUIT SPARE
1" TYGON TUBE VACUUM

PROCESS WATER 1/2" WASH DOWN

PUVEUEIIN PSP

PARTS LIST

mmln"g,,l

DESCRIPTION (NAME, SIZE, ETC.) MATERIAL

BAG OUT PORT DWG. NO, D-51151

1/2" PIPE NIPPLE SPARE

PROCESS WATER 1/2" WASH DOWN

©
©
®
®
®

LEGEND

8 X 12 LEAD GLASS WINDOW

6 DIA. LEAD GLASS WINDOW

RIGHT HAND GLOVE

LEFT HAND GLOVE

UNIVERSAL GLOVE

MANIPULATOR MODEL NO, 3653 8-k 24" DWG., NO. D~45015

MANIPULATOR MODEL NO. 3651 S-4 24" DWG. NO. D-45015

MANIPULATOR MODEL NO. 3651 S-4 30" DWG. NO. D-U5015

M S K7 g 1/2" PIPE NIPPLE SPARE
V.t
1" CONDUTT SPARE M~
—_—
™ Oy w5
I o LITES AND RECEPTACLE
T °© @ ; @ /_ " CONDULT SPARE
‘i / 1" CONDUTT SPARE
—— 2 | o
\D O U/ HOT DRATN 2"
- J(.//__ PROCESS WATER 1/2" WASH DOWN
| WELDER ELEVATOR CONTROL (ELEBCTRIC)
> l K # &\ LITES AND RECEPTACLE
i
. NO. 1208 !
LOADING DOOR  DWG. NO. D-5 _ f \ WELDER CONTROL (ELECTRIC)
T . Y L
\o 3 \ VACUUM  3/4"
i
\Q [ | \VENT weT
WELDER GROUND LEAD (ELECTRIC)
BALL VALVE CONFROL SHAFT REJECT TERMINAL DWG. NO, D-51193 < 3 ~ WELDHR POWER LEAD (ELECTRIC)
e -~ 1" CONDUIT SPARE
ROTARY CONTROL SHAFT -200 HOPPER DMG. NO. D-511952 BALL VALVE CONTROL SHAFT RECYCLE HOPFER DWG. NO. D-51193 ‘
' VIBRATOR RIDER ROD CONTROL SHAFT DWG. NO. D-51196
BALL VALVE CONTROL SHAFT -140 HOPPER ING. NO, D-5119: ROTARY CONTROL SHAFT BYPASS VALVE DWG. NO, D-51192
£ S| VIBRATOR FILLER TUBE DWG. KO. D-51192
BOTARY CONTROL SEAPT -50 +1h0 BOPPER DMG. NO. D-51192 BALL VALVE CONTROL SHAFT INLET PIFE DWG. NO. D~51193 > ROTARY CONTROL SHAFT
VIBRATOR CONTROL SPARE
’ 4 | PUSH PULL CONTROL SHAFT VIBRATOR FRAMB DWG. FO. D-51195
e SPARE BALL VALVE CONTROL SHAFT INLET PIFE DWG. NO. D-51193 !
7 VIBRATOR CONTROL SPARE PUSH PULL CONTROL SHAFT VIERATOR CHUCK DWG. NO. D~51195
PROCESS WATER 1/2" WASH DOWN CONTROL SHAFT BALL MILL DWG. NO. D-51193 —
ROTARY CONTROL SHAFT BYPASS VALVE DWG. NO. D-51192 "
RECYCLE HOPFER CONTROL e 1 _ COMPRESSED AIR 1/2
7
/S
|BLEXDER VALVE CONTROL SHAFT DWG. NO. D-50419 / EXHAUST 3/
ROTARY CONTROL SHAFT BIENDER DWG. NO. D-51192
—
® R— -
ROTARY CONTROL SHAFT BLENDER DWG. NO, D-51192 A L1ST FLook LA D304
— 17 CONDUTT SPARE REFERENCE DRAWINGS DWG. NO.
| DFTERLOCKING CORTROL SHAFT DWG. NO. D-sligh | D =
PROCESS WATER 1/2" WASH DOWN noa
A 17 Qq ?‘(?‘?? ﬂ 5 / THORTUM-! FUEL ROD FACILITY wo. 309
LITES AND RECEPTACLE l \— MK I8 M GENERAL SPECIFICATIONS: CLASSIFICATION
" TFD A 2" FEEDER VALVE (ELECTRIC) RAL 3
1" CONDUTT SPARE —grzmeerc Rzc) ‘ 1. Broak ok sharp 1764 max., walows CELL F SELFSOE
BALL VALVE CONTROL SHAFT -16 + 50 HOPPER DWG. NO, D-51L ' VENT DUCT 2. The fabricator may chosse the typs, INOEX
51193 LIIES AND RECEPTACLE — grade or finth of materil -in’”'
ROTARY CONTROL SHAFT -6 + 16 HOPFER DWG. NO. D-51192 3
commoL i 1" CONDUIT SPARE _~——— VENT DUCT MACHINE FINISH SPECIFICATIONS; OAK RIDGE NATIONAL LABORATORY
BALL VALVE CONTROL SHAFT +6 HOFPER DWG. NO. D-51193 A - 1. Finksh symbols n with OPIRATID &Y
\__1/2" PIFE NIFPLE SPAKE ASA Shandard B4.1-1985. UNION CARBIDE NUCLEAR COMPANY
ROTARY CONTROL SHAFT BYPASS VALVE DMG. NO. D-51192 _ REPAIR AREA DOOR 2. m height vahsos are the DIVISION OF UNION CARBIDE CORPORATION
" WASH DOWR deviation from the face, OAX RIDGE,
umr | REVISIONS | oaTE | apeo [ AP0 L* PHEDER VALVE (SLECTRIC) _ PROCESS WATER 1/2 P o oo e ace — S
sevmmesk\ o] Deng svoa] o 1M ity i 1 D L
ZyM, ~)8- LS -75-+ not L]
— ) __4 b— BALL MILL, CRUSHER, CLASSIFIER (ELBCTRIC .
DEIGNED DATE TED ﬁﬁ— m o ’ ’ ( ) exceed v =/ D-s50424
Zarg lsaved Gy 52842 it
~ APPROVED |
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J—

’ PARTS LIST
|l g/ SrEEL WPl R, /
75 eas ~ & spreee covae cem "‘,.:'I WG, No. |:"‘;,J DESCRIPTION (NAME, SZE, ETC.) l MATERIAL
EBCA T LEBL OOL 5
BT NS FTAREL R TION e B
, s AP MG AT L ED
-] -
/_@ z 8 Tk A ESS
LA
| £
720 senss e o
| .
m | 25
r—
_ ( : ) ~ Fo*
® —prvor &
f O,
&
3
/ \
ygu— \
e \
\ s\
N
“ } .
N N 45 ™
1 X~
N A}
a RS
\ W
i ~
|
L~ J - | ] - -
TYPICHL JOINT BT SEAIIS A A |
THEY LERAD SH/I&EC D/NG ,;o‘
PRET MO. 2 HOLLIZONTIFL A7 an so*
< “ 277 VELT/CAL rpOT770N ,
N
AN ‘ (//
NO7ES —
b DETAAILS NOT SHowA r
70 BE MANUFRC 7o/ £ERS 578 j
2. For FRETS LicF g OTHER DTS _g,_.
SEE OWG WO, O- #5046 S U
] I ¥ i CONLORAY 7O SPLBmE MANIP VLA TORK PSS IHEET 2. O-95016
\ PRITECA SO ADAKIAILAD YT ——— o o508
X lsuoe weeo 27 AN EE SecTion A2 CEr swa€r I o 45017
NS TADELADT7ON REFERENCE DRAWINGS DWG. NO.
TR IAY - CZI3 FUEL OO f;fa/ur)) w 30/3
- GENERAL SPECIFICATIONS: CLASSIFICATION
1. Broak o sharp 1/64 man, wdess CASTLE AP DAL T/
2. The fobricater & : g
The Joientor may choser e type, SSSEMIFLY Sl ErT S
MACHINE FINISH SPECIRCATIONS: LIGITS ON DIIENWORS LWLESS OAK RIDGE NATIONAL LABORATORY
S we In soserdanee wih | TTT SO oeemeo oY
2 mh‘;,“ﬂ':m ot UNION CARBIDE NUCLEAR COMPANY
LTR | REVISIONS DATE [ APPD | APPD Gevieon fhmeticel overeps oeomas: & i
ORA oATE - 'sl}wm APPROVED T oare ’:*—Jhm o dm ® ko APTROVED
SRYMANIRI J10-24-6) -2~ - surfaces not otherwise indiceted, i 2! - CORE
[ oot | DA | SGReTTTED 1. DATE 1, DATE mwiﬂﬂ“-i scan v e /
Fare \ssgalll 12542 V' /= D-4s50/5%
APPROVED FOR CONSTRUCTION-
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PARTS LIST
o | fowe. No. | no: DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
N Stock ] Manipulator tong
i-4 | Stock I Manipulator tong
1-8)1} Stock I Manipulator tong
2 Stock | Castle joint (e e )noER - 1S THP&)
3 ! D-45017 I Mounting ring St1
4 D-450i7 1 Retaining ring St1
5 D-Y45017 1 Sealing ring 131
] D-4sy I8 I Adapter ring Alum,
7 D-u45018 I Inner adapter ring Alum,
8 Stock I "0" ring AN-6227-75 9 /2 x 10 x )4 Keoprene
9 Stock | "0" ring AN-6227-76 10 x 10 1/2 x /4 Neoprene
Ig Stock [ Flat head mach_screw, |/4-20NC x 1/2 St1
[ Stock 12 Round head screw No. 5-4gNC x 3/8 St1
2 Stock 8 Round head screw No. 5-UOKC x /4 5t1
13 Stock 4 Soc head cap screw Ko. 10-24NC x /2 st
) D-450 18 8 Clip 5t1
15 D-45019 | Nut Brass
16 0-45019 | Band Brass
17 Stock 2 "0 ring, AN-6227-23 | /% x | I/2 x 1/8 Neoprene
18 0-45019 i Housing Brass
(1] D-45019 } Ring Brass
20 Stock i Washer, .500 1D x 3/4 0D x.062 ST
2) D-45020 1 Boot Keoprene
22 D-45019 1 Shaft SST
23 D-85019 | Boot Reoprene
24 Stock 1 "0" ring, AN-6227-6 5/16 x 7/16 x /1§ Meoprene
—-— 25 Stock ] Retaining ring, Truarc No. 5100-43 Sti
26 Stock [l Gasket, | 5/8 0D x | 1/4 1D x )/ 16 thick Neoprene
272 |Yo-#5020| fsoor waroreENe]
Remarks:
I. Bart No. 1| - Model 36535-4 L = 24"
Part Ko. |-A -~ Model 365i5-4 L s 24"
/ Part No. 1-B - Model 365i5-4 L = 30"
/ Modified tips to be on all models.
Allied Engineering and Production Corp., 242} Blanding Ave., Alameda, Calif.
2. PROET NO. 27 7O E& vse&D WrTN PAHEFT ANO. /-8 onNY

MANIPULATOLE RESY  IHEET } o-250)5

PE) sHa&7 &+ o-P5080

DET] syEET F O-45012
REFERENCE DRAWINGS DWa. NO.

THOE )47 -/ 233 Fe/&d WMIZI/')J w Joro

GENERAL SPECIFICATIONS: CLASSIFICATION
R MJ”:C., 1/64 maz., wiem CRETLE APIN/OLEADP TONE
2. The febricator may choose the type, BSSEMELY SHEET S
grade or finish of meterial unless
MACHINE FINISH SPECIFCATIONS: UMITS ON DUMNNONS UNLESS OAK RIDGE NATIONAL LABORATORY
1. Fioich ..u.-d--‘n IS srEonD oPEMTED Y
Asa et macnosnt UNION CARBIDE NUCLEAR COMPANY
% Rooghuons height vabems are the DIVISION OF UKION CAKBIDE CORPORKTION
mhh“-'m. b t OAX MDQE, TENNESSEX
. et c‘”mw ' Lo l :
3. For surfoces not otherwiee indicated, ) reeon b Spise ] Rret?
rovghnes hoight shall wot 14 Oy o 9-C 5 =y
-V e 2o/ D-#5s0/6

—APPROVED TOR CONSTRUCTION )
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L, xes s

PARTS LIST

PART

no, | DWG. N

s |

DESCRIPTION (NAME, SiZE, £TC.)

MATERIAL

ETDSS AL/
S L EERD
LOLL FCoND ST/

4
—*g"/‘ NC N T - Sre
F - R

2 e wve Fao

APPEIX W T /5O LES

7F
4
7
| h
( 1
RN
N
™y
W
.
- - i

z
T R ST oD
E - Qo

NO5 - 4O NC Xé—;- EOINE o EHL
SCREW — S 7¢ -

¢ Ecro

NO. 29 (134) D&I/LL & Soc&s
EQRLLY SPIACED /140 £ESCH
L. C. THEY NG

SeSotote!
) PR
AN

=

Lt

2 0o/
23

/o8
V4 =

LESL N2V &
/ LN SN AP TEL

/6

Sl EING

NO.)O-ZFNC X FLAT W& 0O
MBCH SCREW - ELASS

EQRUAMEL Y SEeSCEL

' Ve rE pEE
FAOLES — PO L EDD
BROUNED MAPNOEE 7o SECCATE

wVe. 37 (.109) pDersil Ao, 90 N
TP S peEs & apoces

NO.23 Crret No. /o0-2¢ NC
TG DEES 38 LIRX 820
CSINK F Hoe&S &Pepeey
SPHCED IN EACL LG

CASTLE AP AIPLL R TR ST IH !

D-4ors

REFERENCE DRAWINGS

DWG. NO. .

8- RERD w0 223 FOEL KOO ke iTI N 3013
GENERAL SPECIFICATIONS: CLASSIFICATION
1. Bresk ol sharp 1/64 max, wiess L ERL AL g
2. The fabricator may choose the type, »
grode or Toich of materiel et Lok GiorE AorTS

UMITS ON DIMENSIONS UNLESS

MACHINE FINISH SPECIFCATIONS: Rt cimare

1. Finkh symbols s sccordance with
ASA' Standard B4s1- 1788, mcnons 6%
2. Roughnoss height vakues are fhe -_—
m—m-nmhn::p ecimara: +
deviation from the mean surfece, Yy
expraned in microlnches. anoues: +_72

OAK RIDGE NATIONAL LABORATORY

orERATID 8Y

UNION CARBIDE NUCLEAR COMPANY

DIVISION OF UNION CARBIDE CORPORATION
RIDGEL,

é;m.o)\ ue mm 5{”'4’ /%’w e

wiceed 4v. KAL)

(S Frc S-9-—<

"|D- 2502/

———
Plovs R B!
vy
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PARTS LIST
il mml,:gol DESCRIPTION (NAME, SZE, ETC.) 1|Mm
/ !
5 & —
R 002
275
3
/5
o62 =
‘ LRIV
- |
- — =
N
T4
&
, X
3 }
| s ;
N 9 q
* N S N
~ Ny
‘\; My %
hY )
Ny X ]
Q
~ VD N
N ;Y
S S q
. Ny
| S & X 9
1]
4 o
e
Nt
4
MAT L o ALuminum
CASTLE MAN)PULATOR ASS Y DesONS
REFERENCE DRAWINGS DWG. NO.
THORIUM U/~ 233
FuEL 0D FACIITY 3019
BAG Oour ~PorT
ApArPTor
s o owpksons usss Um“f—ﬂ*——-—g‘;',w;f::gz:ff'o"s OAK RIDGE NATIONAL LABORATORY
Yo 1. Break all sharp sdges 1/64 max.
LR REVISIONS DATE | APPD | APPD rescrionst 842 Type, grads, or finish of materis! UNION CARBIDE NUCLEAR COMPANY
AFTROVED 008 be n by fabricator. DIVISION OF UNION DE CORPORATION
riJoreo (963 5,4 re e o peciMaLs: & Mf 3 Rou cn::igh(of i i m;“:.lm(wm
—— oATE NRORD BATE APPROVED waes, + 720 | surfaces shafl not exceed V- SUOSMITTED WCEPTED AFTROVID
i o (Finish symbols and height values { A~ o 2? TE I
v AFPROVED e are in acéordance with ASA o
Daus |c—n:‘:*} ] - ‘l - emss 7/ B46.1-1955.) l D-56683 l




54

il
i
I //’_ ~
Ve
/
. / P N
£ / py &
/ /
! /
T T \ += - }
l \ \
L \\ \\\ //
\ — 4
~N
~_ |_ -
»—(/ S / A
NS 7 N ‘; i
| I
lLJJ g . .
& &

PART No.
NO. DWG. NO. REQD DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
. D-51197 | Cover 8t1
L2iob-sligr i Bag Out Port st
3 | Stock T8 Hex nut, I/2-20KF-2 stl
[ [ Soc hd cap screw, 3/8-16NC-2 x | I/4 iq. stl
i 2__i Bracket o St
6 I Retainer $t1
7 [ Plate st
8 1 Pin St
2 "0" ring #AN6230-34 Neoprene
1| 6" dia. x .005 thk polyethylene tubing
2 | Column sti
i boor Lead & Stl
[} Soc hd cap screw, 3/8-16NC-2 x I" lq. §t1
i Door guide st
| Cam support st1
5 Spacer, 5/8 0D x 17732 10 x 1]Z Tg. SE
5 Cam follower
10 Soc hd cap screw, 3/8-16NC-2 x 3/4 lg. st
Remarks:
i. Part Ko, 17 is a CF series Caurol bearing cam follower ¥CF 1 (/4.
McGill Manufacturing Company, inc., Yalparaiso, Indiana.
2.70 BE SUPPLIED &Y EeddEsroL 27
INSET DL TION
~ ‘J‘{\ ‘]l =~
7777777 —_— — —
S
1
N
N
'
b
AT w
+ N
. L L ; (\/\ I J N
7 277 VAVA % %V/[iy li.!/ liV/[iJ/
il
o B SEAL Wee 0 AT /wSTALLATION
/ ) /
HF o LvER
i L 5 s
Fa8 Ovr~ FoRT ZE7AL SH- 2 N-51 9
ZhE_yr s DE7AL SH — /L D- /(27
REFERENCE DRAWINGS OWa. NO.

Toerom U233 fer For fGens7r ooy 9

GENERAL SPECIFICATIONS:
1. Sroak ol tharp 1/864 an., wabows

2. The fabriculer may chesse the type,
grade or finith of materlel wness

MACHINE FINISH SPECIRCATIONS:

A Qur PorT AssemMBLY

Lm| REVISIONS DATE | APPD | APPD deviation from the mean surface, *
exprensed in microinches. FUUE O SR %}z;‘""
DRAWN _MVI. CHECKED 'l DATE APPROVED J DATE 3. For surfaces not ofhervise indicated, . & " (=B BTRY.
|18.68,8501433 62| Davis roughness height shedl not 7
— ] e e b e — e D-5//91 ]
S

APPROVED TOR CONSTRUCTION —
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woce 2L |

/
B LoEL £ES

i
&

e ARCK W T LERDD OO L
~

-

' BT NS TREL P TV OR

i M

PARTS LIST
PARY NO.
no. | DWG. NO REQD DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
i D-51189 [} Housing 8t
2 D~51199 1 Bushing st)
3 D-51199 1 Bushing Sti
L3 D-51199 i Rod 5t
5 Stock ] SEE CaAIRENLS
3 Stock i Rollpin /8 dia. x | I/4 stl
7 Stock 2 Washer 13/32 1D x 7/8 0D x i/1% TJefion
8 Stock 2 0-ring, AN-6227-8 3/8 x 9/16 x 3/32 Keoprene
92 Stock 1 Flexible shaft RS-43! x long
EEMRERS
1 58 MOND WHEEL 508 C! EALCEANK MO, f-20969 4
Sb MACHINE HONOLE &% S7C

lcrank No. H-22006, Balcrank inc., Cincinnati 9, Ohio.

White Industrial Division, 10 East uOth St., New York I6, N. Y,

™~
C
3785 ££hr) — -
& 78 sPo7 EHCE R weeo 27 N T
&
R 5 O& NS TRELAD TS O
SARECH DS & W TAA ONS| END
FITTING LOooSE FOR BOJSLISTAIEAN T
BT INSTHL B TSON
1TEM 10 10 osED Wr7sY
N?éf::;’u é:;‘/;m:;/f “ngmffé.r wo. SEE/ES - & [e] BT NO.
/ LT ne| 0-51180 o |esas 27| e} 3/s 4
/ SeEnoER 0-5/2 75 s lesaz1 |/8"| Y2 | Y8 S
2 EY.PASs yALVE | D504 2/ o |ese3-1 | 34" e (73 2
' £y 55 vRLrE | D-5042) 9 |ese3-t |22’ V2 | s Er;
/ bt HorPEL | D-5121] 9 |ese3-; | | Ve ¥a 59
/ - 505190 HarosR| O S12 11 9 lesez-s |22 Y2 2 o
/ ~200 HowrFER. o-s12 1! 9 |esaz-/ (227 Yo Ya Ex
CONTEOL ST DETA/L T D-I/i08
REFERENCE DRAWINGS DWG. NO.
L3
TIAAUE/ND- L/ 233 FUEL KOO LRI TY ™. 324D
GENERAL SPECIFCATIONS: CLASSIFICATION

EOTRELY CONTHLIL SHBET

1. Bresk all dharp 1764 max, welom
2 may chooss the type, T DS ENIEL Y
grade or finish of material —
MACHINE FINISH SPECIFICATIONS: UMITS ON DIMEXMNONS UNLESS OAK RIDGE NATIONAL LABORATORY
1. Finich symbols are in acourdance with | OPUER SRR e add
ASA Steadord WAL 1985, rmtcrons UNION CARBIDE NUCLEAR COMPANY
2 i ydeidiad e DISON OF UAION CATEDE CORPORATION
OAK RIDGE,
m | REVISIONS oATE | APPD | APPD deiaion e e mean wrece nm"“' N - : L - .
DRAWN T | o T B T Ao | oae 3. For mwlaces st oharwen fnfceted 0:. o | M | (il
Stysrense) - 76 L AL 3-29% rowghne helght
DERGRED ocned . wun ;= . D- "/, 2
SZIMANY s ree| Bave. tadv. 1 2oL v Lo /2
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v | owe. o, tao DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
t
I 3-50871 1 Housing 5t)
2| p-5037i | Bushing st1
3| p-50371 1 Bushing st
[ D-5037 | 1 Rod stl {
5 _| Stock ! Hex nut 3/8-16KC . Stl
5 Stock 2 Washer  13/32 1D x 7/3 0D x 1/16 Teflon t
7 Stock 2 | o-ring, AN-6227-8 3/8 x 9/16 x 3/32 Neoprene '
8 Stock 1 l Flexible Coc /Pt rn’Gg
AREH WS T L& L o n
BT INSTH L B TION SESC WELG 47
SN TAREL AT OAN
Remarks:
5 . POET BF fLEXIELE SHRAET Scwses £5-83. ¢ 4 Long
5{ Lo e e S5 WITE INOUSTESIRE L)y IS oS
10 EBST FOTH 5T NEW Yo NV
o7 B8 FLEX/ FLE COLPLING LOSTON G&9C
CHT NO. FoL 2 Th oe socs N
——
bi i
o . i ]
g
c
:
i
PUECHDSE oy 7THAt ONE LAD '
.
FITTING LoosE Fork BOJUSTHMENT AT [*~
INST R TION ‘
NG, SHRETS| QLI PAIEN T Equiarrs || 17EM 10 | 10 s7eny 4] N X
RERD vEEQ ON OWG A A, A (o} P2l & :
2 INLET PIPE ga (24" Vo | Va| 4
_J — USE HANOLE SONT BRLL VBLLE | |ererecs soored) 57 |39 2| Y| Ve
/ FACE ML D528 g3 24" /2 | Va Ve “
/ /4o HOPPER o-51217 8¢ (Sl Ve | 3a Ve
/ —16 +50 HorRER. | D_s 12 1) 89 lzz'| W | Y& /v
/ +6 HorpPER o-512417 83 |59 Vo g Yo
/ EEVELT FELMINGL 8&
i
i
|
— i L
CONTEO L SHRET DETPILS £-5037/
REFERENCE DRAWINGS OWS. NO.
THARIOA)-LEIT Frat RoD FRCIL) 7Y wa 3O/D
GENERAL SPECIFICATIONS: CLASSIFICATION
'.M.l.upa..u/u..__u. LBl VR VE CONTEDL )
2. The febricator may chooes the type, SAHGE T  ABSSEAPETLSY
grads or finish of material untess -
MACHINE FINISH SPECIFICATIONS: TS o piMENSIONS Uiegss OAK RIDGE NATIONAL LABORATORY
1. Finish symbols are ln sccordance with o oPTRATID BY
2 35 Staodard Bt 1185, oot UNION CARBIDE NUCLEAR COMPANY
- Rowghnem beight vokus os the e & DIVISION OF UNION CARBIDE CORPORATION
ml REVISIONS |DATE APPD | APPD MMML h:;:-r"m. - OAX MDGE, TENNERSEE
DRAWN DATE | _CHECKED |_DATE | AFPROVED 1 DATE 3. For surfaces mot ofberwise : * ” S’\'\w-‘g{ 2. l )-%’;L e, -
Zymanies 144 DAULS 13-2743- P putacss o Sharvie Indicated, S 4 oe
DESIGNED | OATE | SUBMNTED | GATE DATE meed S pour =/ . lD'_f//33 ]
sovpenisell -3¢t Par 30-0 2| W 3.30 4 U WS
|
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APPENDIX C

Equipment

Powder Preparation

1.

10.

11.

12.

Vibratory

1.

Installation Drawing — D-53483

Jaw Crusher Assembly — D-51212

Ball Mill Assembly — D-51215

Ball Mill Assembly, Modifications — D-56699
Classifier Assembly — D-53500

Blender Assembly — D-51225

2-in. Feeder Valve Assembly — D-51221
1-in. Feeder Valve Assembly — D-51200

Feed Valve Motor Control Circuit — D-54471
Bypass Valve Assembly — D-50421

2-in. Bypass Valve Assembly — D-56677

Recycle Hopper Assembly — D-46558

Compactor

Vibrator Main Assembly — D-51189

Vib;ator Chuck Subassembly — D-51176
Vibrator Chuck Modifications — D-54270
Vibrator Filler Tube Subassembly — D-51180

Vibrator Filler Tube Modifications — D-56684
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Fuel Tube Elevator Assembly — D-45022

End-Cap Welder

1.

2.

3.

Remote Welder Main Assembly — D-52450
Remote Welder Subassembly A — E-52451

Remote Welder Subassembly B — E-52452

Density Checker

1.

2.

Density Checker Main Assembly — E-54877
Density Checker Subassembly A — E-54878
Density Checker Subassembly B — D-54879
Density Checker Subassembly C — D-54880

Density Checker Electrical Layout — Q-2535-12
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o

MARMAN FLEXMASTER PIPE JOINT NO. 6500-28400 ’
BALL MILL{DWG. NO. D—51215)

L
| DN A PARTS LIST
NG ] PART NO.
] - | DWR. N0, DESCRIPTION (NAME, SQZE, ETC.) | MATERIAL
4 - 4 WS SUPPORT COLUMNS — 10 ™ THIRD FLOOR LEVEL o REQO
e a ~— " g ] i
T N \ L t————— _ ___ MARMAN FLEXMASTER 45° ELBOW NO. 6511-2%
L B e : i
2" FEEDER LINE TO CRUSHER (SCHEDULE 10 PIPE) _/// { I ! j
e F \ N MARMAN FL PIPE JOINT NO. 6500-26400 B
HOIST SHAFT ———————"" i ! | _Hir—-
o
2" BALL VALVE FIGURE 202 SST o * S I | T — MARMAN FLEXMASTER PIFE JOINT NO. 6500-16288
ROCKWOOD SPRINKLER COMPANY R B s e - H
e
ﬁ g ’ [\ BY PASS VALVE (DWG. D-50h21)
I |
MARMAN FLEXMASTER PIPE JODNT NO. 6500-28k00 _ ]
A MARMAN FLEXMASTER PIPE JOINT NO. 6500-16288
— SEY A
,__1// 0
2" FEEDER VALVE (DWG. D-size1) __  _ _ ———F 1171 » __ 1" BALL VALVE FIGURE 202 SST ROCKWOOD SPRINKLER COMPANY
§ ' .
i 1 J
" . i \ /
2" FEFDER VALVE PALLET (DWG. D-53476) _//J -]: ;i l g L) \ ~~-__ MARMAN FLEXMASTER PIFE JOINT NO. 6500-18288 . 1
1 & Z M i
Z ; ; ~.
2" FEEDER VALVE EQUIPMENT CARRIAGE (DWG. D-53475) / \ | Zr ZEN 5 € \ T EQJ‘E//;':/Z‘;N
Fi- JE = MARMAN FLEXMASTER PIPE JOINT NO. 6500-1§288 ; OPEL S TING FidCE — =]
e il I [ S . S
" !
4

CRUSHER (DWG. D-51212) _ ___

2" BALL VALVE FIGURE 202 SST _/

A
/
ROCKWOOD SPRINKLER COMPANY |1 : —

MARMAN FLEXMASTER PIPE JOINT NO. €500-28400 _/ ]

MARMAN FLEXMASTER PIPE JOINT NO, 6500-1§286 _

1" FEEDER VALVE (DWG. D-51200) _/

SPECIAL PALLET {DWG. D-53477) CELL G RKEY SfLSN

\ —

BASIC EQUTPMENT CARRIAGE (DWG. D-50422)

=
|

MARMAN FLEXMASTER PIPE JOINT NO. 650014288

MARMAN FLEXMASTER PIPE JOINT NO. 6500-1%288

i \ BY PASS VALVE (DWG. D-50h21) '
/ : ~— ;
‘;5 MARMAN FLEXMASTER 1-450 ELBOW NO., 6511-1% s
|
- T MARMAN FLEXMASTER PIPE JOINT NO. 6500-1%288

A\

A
\
3
s —

_k
iv

CLASSIFIER (DWG. D-53500)

-140 HOPPER — . 1 [ |
+ 6 HOPPER ; :
BY PASS VALVE (DWG. D-50L21) -1 v
T
MARMAN FLEXMASTER 4S5 ELBOW No. 6511-1& 7] N '\L
MARMAN FLEXMASTER PIPE JOINT NO. 6500-14288 i ] P \ / \ MARMAN FLEXMASTER PIPE JOINT NO. 6500-15288
/ ] P & i 0 ¢ ] 1" SCHEDULE LO PIPE THROUGHOUT EXEPT AS NOTED
1" ih H
BALL VALVE FIGURE 202 SST ROCKWOOD SPRINKLER COMPANY ) M . MARMAN FLEXMASTER 45° ELBOW NO. 6511-1%
b 7 ¥ MAS FL P . - 88
MARMAN FLEXMASTER PIFE JOINT NO. 6500-15288_/ I | N AN IPE JOINT NO. 6500-182
r " N ™~ -200 HOPPER
"PIPE TO GLOVE MARMAN FLEXMASTER PIPE JOINT NO. 6500-].52584//& ° / /] \
MAINTENANCE AREA 1! ] 4 NG BASIC BQUIPMENT CARRIAGE (DWG. D-50422)
s 1 / INT NO. 6500-1$288
MARMAN FLEXMASTER PIPE JOINT NO. 6500-1&88/ -1 ) ~ MARMAN FL PIFE JO
———/ 't : /4 BY PASS VALVE (DWG. D-50421)
1" BALL VALVE FIGURE 202 SST ROCKWOOD SPRINKLER COMPANY /+;/ i 1 ¥y MARMAN FL PIPE JOINT NO. 6500-18288
= | < S~ -6+ b HOPPER t
1
MARMAN FLEXMASTER PIFE JOINT NO. 6500~15268 / 1//" — / ’ : L] < MARMAN FLEXMASTER PIFE JOINT NO. 6500-1§288
-50 + 140 HOPPER (//ﬁ /’ | \ - BY PASS VALVE (DWG. D-50521) :
MARMAN FLEXMASTER PIFE JOINT NO, 6500-1§288 /’v //4, } E ' MARMAN FLEXMASTER PIPE JCINT NO. 6500~16268
BY PASS VALVE {DWG. D-50421) r/ ; | 4 !1 /. . P\J \\ MARMAN FLEXMASTER PIPE JOINT No.fsoo-x_s:ef‘ia__ 16 50 - \50 + 140 HOPPER
MARMAN FLEXMASTER PIPE JOINT NO. 6500-1;288—/ - N | — Ny T*\ \\ [
‘ : L MARMAN FLEXMASTER PIPE JOINT NO. 6500-15288 . !
MARMAN FLEXMASTER 1350 ELBOW N0, 6511-1S / < | A Ti \ ~. 1" BALL VALVE FIGURE 202 SST ROCKWOOD SPRINKLER COMPANY
/ 1 i MARMAN FLEXMASTER 45° ELBOW NO. 651115
2 b
SPECIAL FLEXMASTER Y PIFE JOINT l"“/ i of. : |
. ? I \ . BASIC EQUIPMENT CARRIAGE (DWG. D-50422) |
i p— .
SPECIAL FLEXMASTER Y PIFE JOINT 1"___ - ) I! ~_ 'SAMPLE  PORT
= ‘1 ‘J \ T~ MARMAN FLEXMASTER PIPE JOINT NO. 6500-15288 [
SPECIAL FLEXMASTER Y PIPE JOINT 1"___— 5 i & \ (- |
SCALE - MODEL 610-Hw- 3F-00 ! -t
THE EXACT WEIGHT SCALE COMPANY : Tn
COLIMBUS, OHIO N i 5 1
SPECIAL FLEXMASTER Y PIFE JOINT 1 _ i i [
Hi ] 3
" / ! ! > =~ '
SPECIAL FLEXMASTER Y PIPE JOINT 1 o | /,' ee___._.__ BLENDER (DWG. D~51225)
Nid 7 =
/i’“ H & FIRST FLook 20 AN D.50478
1" BALL VALVE FIGURE 202 SST ROCKWOOD SPRINKLER COMPANY ___  __ X R 7z ) | BASIC PALLET (DWG. D-50423}
b M . REFERENCE DRAWINGS DWG. NO.
1 s —oe
] \_‘ BASIC EQUIPMENT CARRIACE (DWG. D-50422) . THORTUM-U?33 FURL ROD FACILITY w. JO/2
RECYCLE HOPPER (DWG. D-46558) _ e P
® i GENERAL SPECIFCATIONS: CLASSIFICATION
! N3 ~__ DRIP PAN 1. Bresk of sharp 1764w, ondm | | LG ADEN 7 SKHPEFTT CELL F
| otherwise
BASIC PALLET (DWG. D-50423) _ _-—" . —— ~ 2. The febricator may choose the fype, ! SN ST L L] TISON DA IAE
grade or finith of material unkees .
P - BASIC EQUIPMENT CARRIAGE (DWG. D-50422) X j
L MACHINE FINISH SPECIRCATIONS: Lirs on ouatuons utess OAK RIDGE NATIONAL LABORATORY
I Fnidh eymbols are In accordance with | | i sprar orgATID BY
NEE -
A 1 REVISED A5 Buir T \ ASA Standard 844.1-1985. rracriows: + UNION CARBIDE NUCLEAR COMPANY
- - ? v = the . DIVISION OF UNION CARBIDE CORPORATION
e~ Mexmum average otomars: £
LTR l REVISIONS DATE | APPD | APPD ~— FIRST FLOOR LEVEL Gevistion from the meen muface, OAK RIDGE.
DRAWN DATE CHECKED DATE APPROVED 1 DATE e e il [ Y Zmn )
sevspnsas 51740 | Daws i5-26¢, 1 CPERATING FACE 3 o swluces ot etherwie indicted, | Z ‘z‘, ceon [ m P e
DESIGNED DATE SUBMITTED DATE D DATE T oxcoed A . ” 7 . o=
Eire ioigad B fgnlsitn % - 4 L D 55253 [R
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A
- — 7 B PARTS LIST
N 2) 4 PAT | owe.No. | o DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
N = 24 '
9 - 1 D-51213 | Lid st1
%Rrx\‘) r o9 AN 2 | Stock 10 Round hd mach screw, I-64 x i3 sti
NN | 3 | D-51213 I Slide top 8T
\.\‘S P N ZéODxZJDX%wM 4 | stock 12 | Hex ho machine screw, 5-40 x I/2 sti
R ] NN \\\\ 347 SST. 5 | Stock 12| tiex nut 5-u0 st1
8] N NI u—’ 6 D-51213 ] Top quide sST
Q§ 3 } 7 D-512§3 2 Spacer 88T
% 3 8 | Dp-s1213 1 Bottom guide sST
\‘ 9 D-5.1214 ! Back spacer STL
10| D-5i214 | Guide seal 5061-T6 Al
il D-51214 1 Seal L Rubber
LA 12| p-51214 | Seal base 06i-T6 Al
SECTION AA 13 b-51213 3 Special hex hd mach screw 1/4-20 x 3/4 1 Stl
™ | p-si21y ] Crane bracket st
Uy -
N
et
~ S
e
B '
o |
\§ i‘ | "
TL_____ 4] N
NI~ '
~ [ r—
‘ i 7 OI4 l{\“\g
—35 ~X
e » b
5 |
- secTioN 88
<
ST 2, THICKS WISTH 70 FIT CRUSHER
X BRAZE 1K POSITION TI6HT ENOUGH
TO CATCH, FINE POWDER. .

MODEL. NO 20860 .
MOTOR [+ 3,220V

CEUSHER DENVER FIEE LAY (0 ‘

Coig

BERZE

g L H \ - C (% . 3 DE 12-HOLES L OCATE FieorT

—— gm—
| I 1 15 I ZoeT 5 Dt o 51215
' i [ CRUSHEE ZETOL SHEETI— 0523

T =2 \D-si2)
SECTION CC REFERENCE DRAWINGS Dwa. NO.

A, /=
SEALE (= THOEI IU-233 FUEL 00 AHULITY  "a3D/9
GENERAL SPECIFICATIONS: CLASSIFICATION
o e e CEUSHER
2. The fabricator may chosss the type, SSE,T7EL
grade or finith of material omiess —
MACHINE FINISH SPECIFICATIONS: LIMITS ON DIMENBONS UNLESS OAK RIDGE NATIONAL LABORATORY
1. Finish symbels are in sooordence with ”"“"“"‘“/"' ormanD Y
ASA Shandurd B985, P, L S UNION CARBIDE NUCLEAR COMPANY
N z;zz Wns»/»/;:_\;_rmzrs ¢ 7o 9 .r'/:fla w 2 height voloes are the e Py wum s o
LR mstous DATE | APPD | APPD mwﬂrﬂm-dm . :o‘f!’ W_ } TR o, -
3. For surfaces nat ofberwise Indicated, 4 Z:'» A -Lilwu».:wz,
AT 1/5%2] DRULS 1z ity ! . . D 5712 =
= e L L
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PARTS LIST
o [f owe no. } xo DESCRIPTION (NAME, SZE, ETC.) MATERAL
1 Stock 4 Hex nut, 1/2-13 st
2 Stock 4 Soc set screw, 1/2-13 x | 1/2 full dog h Sti
3 ! Stock rot tiigh alumina mil) jar, size no. | (Fig. 773 N
! : U. S. Stoneware Co. Bul. JM-290) ;
¥ ! D-51216 | Bumper Neoprene
5 . D-512i8 1 Check bearing Teflon
6 0-51216 ) Spring bearing A G
7 D-512t6 ¢ | Spring Music Wire
@ § 8 D-51216 3 Spring guide 6061-T6 Al
[} D-51216 [ Valve disc 606 1-T6 Al
do. 1D-51217 it Valve ring o 7 s
1] Stock 118 Soc hd cap screw, #10-24 x 1/2" 1g. St
L2 D-51217 | 1 Retaining washer st
!; 13y Stock f [ idler roll, Dwg. No. PB-1754-D Pt. Ko. (07502)
| h : U. 5. Stoneware Company
a ol Stock i 2 : Flat washer 9/ 16 std. 5t1
154 Stock ' 2 | Ball bearing No. Y87016V) Pt. No, 06506
T8 ) Stock ‘s Lockwasher for 5/8 screw o Sti |
17 D-51217 | Rotler spring, Stk Ko.0%-836-1660 Strip Stl 0il Hdn
e [ Stock ‘ 2 t Roll pin, I/4 die. x 5/8 st
19 | Stoek | 2 | Wex nut 3/8-1s stl
"\\ 20 | Stock L2 \ Hex hd mach screw, 3/8-16 x i I O L L
21 ] Stock | 3 | Soc set screw, full dog point 3/8-16 x 2 1/2 st
\‘ 22 {Stock | 3 | Lock nut 3/8-16 sti
\ 23 D-51217 { [ ’ Guide bushing stl
24 if 05127 . 1 | Stop st
@ { 25 [ D-51218 ' 1 | Unitized jar mill, U. 5. Stoneware Fig. No. 753RM, | |
i ‘Serial No. (V62106
0-51218 | 1| | Frame st
' 0-51219 LG Base stl
.1 Stock 2 | Adjustable shaft supports Boston Gear No. BHA9
i i 1 5/8 hole
1 Stock : 8 ; Soc hd cap screw, 5/8-11 x | 1/2
D-512(8 | | ' Bearing housing and rod
0-81219 | 1 | Guide block
i} Stock 2 . Roll pin, If16 dia. x 12
i D-51219 | | | Guide rod
I} Stock 4 . Soc set screw, 1/4-20 x 3[4
D-51219 | | ! lolding ring
Jo-gize 1 1\ Paddie prene |
| D-51219 : | ! Cone 47 85T
0-51220 1 | Seal Teflon
Stock | . Wavy spring washer, Wallace Barnes No. 40
i (1.543 00, 1.201 1.D., .07 thick, .(05 free
. : height, .052 deflected ht., 19-23% load)
D-5t220 ~ ) | Rubber or neoprene tubing
/ -] Stock : 2 " Hose clamp, McMaster Carr #5414K-100 ” s T
— £ i Stock b Retaining ring, Truarc No. 5100-131 s$t1
il Stock 5 Bushing, B.G. #B68-3, 1/2 0D x 3/8 iD x 3/8 lg.
D-51220 3 Guide screw Drill Rod
L Stock 1 Bearing, Torque tube type, Fafnir B5420D St
@ X 33 ] 5-51220 1 Thrust bearing oo Teflon
D-51220 i Thrust washer Tetion
34 Stock . 2 - Socket hd cap screw 3/8-16 x 3/%
D-51220 | Frame
QS/‘ . %0 1 Steck 2 Flhd machine screw, £10-2% x 4219,
] I 515 'y Stock | Sour gear, Grant No. 2212 1.000 £.D., 3/8 ¢
]_ 1 : hole, 3/4 face, 12 pitch, 12 teeth
B I“ﬂ] 4 52 [ Stock i 1/8 roll pin x 3/4 1g. . §t1
;] Y am——— + T . 53 | Stock | i/% roll pin x | 7/8 lg. st
] ik [ I HER s 1 D-51220 1 Shaft Dritl Rod
‘55 : Stock_ .I, N Syur gear, Grant No. 2244, €.00 P.D., 12 pitch,
72 teeth, 3/4 face . - v
71 56 [f Stock 2 | locknut, hex, 1/4-20 sti
5 i} Stock 2, Soc set screw /-2 x 2 st
58 D-51217 2, Adjustable stop su
59 i| Steck i % ! Roll pin, (/U dia. x 3/4 st
"1 Soc hd cap screw, 1/4-20 x 5/8 ! st : 60 .| Stock | 2 | Soc hd cap screw 3/8-16 x 3/ 5t
Jar guide | 6061-T6 Al | N BALL MiLL, DETAIL  SHELT-5- 51220
Rollpin, ia., ! emarks: =] — =
;sw :_d C!L/:c:;: 37817?:( 112 : Z:: I. U. S. Stoneware Co., P. 0. Box 350, Akron 9, Ohio. 5”“/‘7//4 95?3’7/L 3&9’/ -/2- D-5727%
Guide plate Ce- : " sa - 2. Boston Gear Works, Quincy 71, hass. _ ' ’ O-3/12/7
? Hex hd mach. screw, §/8-11 x I* Tg. ' st 3. Wallace Barnes Division, Associated Spring Corp., Bristol, Comn. : ‘ . o3~ Dge, 8
| Washer plain, 5/8 std - st 4. Waldes Kohinoor, inc., Long Island City 1, New York. . - “ I |D-572./9
i Eye nut, McMaster-Carr #301Y9-5/8 " st 5. Fafnir Bearing Co., New Britain, Conn. ! REFERENCE DRAWINGS DWa. NO.
Soc set screw 600 cone Wi"t,l_ssz,',?!,a o st o 6. CGrant Gear Works, Boston 27, Mass. . . .
: Soc set screw 540 x I/8 Y 7. McMaster Carr Supply Co., 640 West Lake St., Chicago 6, . W/UMU’235FUELBD/WC/L/7Y'&‘30/9.
; ?n‘:' :; GENERAL SPECIFICATIONS: V' CLASSIFICATION
! oupling s
i Wavy soring washer, W.B. No. 35 " mw 1784 max, o i BALL MILL
1 Washer . Tetlon 2. The febricalor may choses the tpe, ASSEMBLY
MACHINE FINISH SPECTRCATIONS: UMITS ON DIMENWONS Urixss OAK RIDGE NATIONAL LABORATORY
! I. Foah rymbele are  scocrdance with {rem treone oPemMTED oY
. ...":ﬁ:‘w“""'m' ~ o & UNION CARBIDE NUCLEAR COMPANY
overee L DNISION OF UNION CARBIDE CORPORATION
deviation ar the mean surfoce, b . QAKX _RIDOL, m;m -
l [ 3. Fer -"-1;"':_.-': Indicated, “'“ /( Z/Twmm = '\\>f$ﬂ~ /?27 :a =)
roughnes i
S i1 -V T - [D-s725 ™
{ R LR

/ ' APPROVED FOR CONSTRUCTION -
|
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PARTS LIST

PART
NO. l DWG. NO.

) I

DESCRIPTION (NAME, SIZE, ETC.) MATERIAL

NOTE :

THIS DFRAWING  FOR CLARIFICATION JF -

TATE
RESURKO (710-43
DONMED | DATE

OMECKED AT
Dnuis  |7-22-63]

LTR REVISIONS

|
I

BALL Miil CONE MODIFICATIONS
FPEF DWGES *

DS6693

DS99

DS5C0385

BASIC FRAME SrrUCTURE
Prr. DWGS +

D542¢6

D-59267

D-S54268

D-54269

DWVG # DE/EIS

BALL MLl DONE MoDiF, DEIRU KT # 8 | D-566 35

BALL MUL ONE MIDIE DeTAL SHT ¥/ |D-S66 3¢

BALL ML CONE MOIDIFICATIONS D56k 93

BALL MLl MODIF DETAL SHT 7.3 D5F269

LALL MUL  _MIDIF.  DETAU SHT #2 D-S#268

BALL MILL MODIF. DETAIL SHT +/ lo-s5¢267
BBALL Mill MODIFICATIONS O 35¥#266
BAL ML ASS'Y DS51e/5
REFERENCE DRAWINGS DWG. NO.
THORIUM 11-233 FUEL RYD FACILITY 3019

BAcLe  MmrL ASSEMBLY
MODIFIC AT/ONS

AS Bty

UMITS ON DIMENSIONS UNLESS GENERAL SPECIFICATIONS
OTHERWISE SPECIFIED Unless Otherwise Specified:

1, Break all sharp edges 1/64 max.
FracTions: 2. ————"___{2 Type, grade, or finish of material
DECIMALS: .may be cho::ir; &yogabrlcagor.‘
P —— surfaces shall not excesd V-

{Finish symbols and height values
e are in accordance with ASA

BoaLe: s B46.1-1955.)

OAK RIDGE NATIONAL LABORATORY

OPERATED BY

UNION CARBIDE NUCLEAR COMPANY
DIVISION OF UNION CARBIDE CORPORATION
OAK RIDGE,
SUBMITTED ACCEPTED

W R IARTE l ot
[D-56699 T
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BASE PLATE
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N TOP Yiew
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PARTS LIST
'::T WG NO. ""30 DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
| D-53501 i Pipe sST
2, Stock 2 1" Standard flexmaster pipe joint No. 6500-)8288 58T
3 D-53501 | Manifold $ST
L3 1D-53501 | Separator top 387
5 |'smoex 1 BELLOWS NEOPRENE
- D=83804- t “Wawher 857
7 | stoek & | 0T hE 6T ecrow  FESIC=T X/ TR, 331
8y D-53501 1 Diaphragm
9 Stuck L3 Hex hd sorew “F5=32MC=Z % 3/% -lg. R 22
10 $Stock 4 Lockwasher for #6 screw 3T
+¥ L $tock #* Hex -nut - HE=3INC=2 38F
i2 0-51200 1 I" Feeder valve assembly
13 0-50421 5 I" bypass valve assembly
4y Stock | 1" 45° elbow, Flexmaster ¥65i)-1S $8T
5 {Stock Bs reqd " Sch Y0 pipe 88T
16 Stock 20 Flat hd screw, 5/16-18NC-2 x 1™ lg. 38T
7 Stock 20 Lockwasher for 5/16 screw 88T
18 Stock 20 Hex nut, 5/16-18MC-2 38T
9 Stock [} Hex hd screw, 3/8-i6MC-2 x | /4 83T
20 Stock 4 Lockwasher for 3/8 screw $ST
21 Stock [ Hex nut, 3/8-16NC~2 88T
223 |[{Stock [ Double band hose ciomp, McMaster Carr #150 $t1
23 D-53503 2 Boot Neoprene
243 Stock 8 Double band hose clamp, McMaster Carr 400 Stl
25 Stock hs reqd Hose, 3 1/2 ID x t/16 wall Neoprene
26y Stock i Separator {on hand)
27 D-53503 i Plate . £ 13
28 Stock 36 Hex hd screw #10-32MC-2 x 1/2 lg. SST
29 Stock 36 Lockwasher for #10 screw $8T
30 Stock 36 hex nut #10-32NC-2 3ST
3ig IStock 3 valve, ball, I™ IPS $ST
32 0-53502 6 Ripple $ST
33 D-53502 1 Hopper Pyrex
34 D-53502 2 Hopper Pyrex
35 D-53502 2 Hopper Pyrox
36 D-53502 [ Hopper Pyrex
37 D- 53504 | Hopper frame (/57D AL ExMASTER U TosnT st1
38 |lo-sasou | | | Hopper frame .~ £O00 /588 . stt
39 D-53504 | Hopper frame " " st
4o 0-53504 i Hopper frame 14 ” st
LY 053504 I Hopper frame ¢ “ ” st
¥2 D-53504 1 Hopper frame " ” st
u3 053504 i Cover $t1
" 0-53504 | Cover st
45 D-53504 2 Cover St
46 {D-53504 ! Cover st1
LY {D-53504 I Cover st
Y8 |D~-53505 I Lifting bai) (McMaster Carr ¥35Z65) sti
u9 Stock 6 Hex Nut 1/2-13NC-2 sti
50 |D-53505 | Movwrone | BracasT StL
51 |lStocu #ho| Hose 1% 2D x G, Ware Aeoreend
Relnrks:ll

Plr(‘s No. 2 and 4 are obtained from Aeroquip Corp., Marman Div., Los Angeles, Calif,

2. Parll No. 8 is a class U, cylinder bore 2.50, H - 200, Bellofram Rolling Diaphragm,
Ben'ofru Corp., Burlington, Mass.
- 3. Part No. 22 and 24 are obtained from McMaster Carr Supply Co., Chicago, 11,
' 4. Part No. 26 is a Sweco vibro-energy separator, four deck with five 3" spacing
frames. ‘Southwestern Engineering Co., 4B0O Santa Fe Ave., Los Angeles 58, Californis.
5. Partv Ko. 3! is a figure 202 1" ball valve obtained from Rockwood Sprinkler Co.,
38 Harlow St., Worcester 5, Mass,
Dermre  Serr Ao 5 1D-33505]
DETA1e  SHLT Ao, & D-5350¢
LETRIL  SHerr Ao 3 D-53503
i DeErSg SHET Mo 2 D-2 330
! DeEZarL  SHeeZ, ol D5 350,
I REFERENCE DRAWINGS owa. NO.
THoRIIm 0 Porms fob Ak TR 3009
GENERAL SPECIFICATIONS: CLASSIFICATION
b Broak ol [} walem
e V- LrASS /A28 ASSEMBLY
The fabricater may choose the type,
grade or finish of muterial wnlem
MACHINE FINISH SPECIFCATIONS: LuITs O OuEmONS UNLESS OAK RIDGE NATIONAL LABORATORY
. Folsh symbels h DTHERWISE SPECEFIED orERATED BY
ASA Stenderd .- 1782, macnions: £ UNION CARBIDE NUCLEAR COMPANY
z height veluss are the R — DIVISION OF UWION CARBIDE CORPORATION
deviation from e mean e, o oAXmOaC
eprened in micreincher. | R T oS
3. For murfeces ot otharwive indicated, e Aﬁm D lomaw l 3
Lyt - ! . [p-53500
\/. o > z'M A
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PARTS LIST
No. | owe.no. | e DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
1 D-51225 l I Blender
2 D-51226 : ! Frame Al
3 b-51227 | Shell
4 b-51227 | Valve handle Steel
.8 0-52z7 i 1| Extension R Steel
6 | o-si2z 1 i Inlet st
7 D-51228 ! Cam ) Sti
8 0-5i223 1 Sleeve 6081-T6 At
9 b-51228 [} Bracket 6061-T6 Al
A0 051228 | | | Bearing 6061-76_Al
I | D-51228 i Bracket 6061-T6 Al
12 D-51228 I Support 6061-T6 Al
13 D-51228 | Bearing 606 1-T6 Al
4 D-51228 ] Pivot 6061-T6 A}
15 5 D-51229 | I Link Steel
16 D-51229 | Crank Steel
7 b-51229 | Anchor Steel
18 D-51229 I Elevator Guide 887
9 D-51229 I} Plate 6061-T6 A)
20 D-51229 i Dump connector 85T
2 D-51230 2 Yalve shaft Steel
22 D-5i230 I Elevator Steel
23 Stock 6 Hex hd cap screw, 3/8-16 x 3/4 Steel
24 Stock 12 liex nut, 5/16 x 18 Stee!
25 Stock 12 Rd hd cap screw, 5/16 x 18 x | 1§ Steel
269 Stock 3 Bearing Steel
27 Stock i Roll pin, 1/8 dia. x 5/8 Steel
28 Stock 2 Bearing
*29 Stock 8 Bolt
*30 Stock 8 Nut
3 Stock [ Hex hd cap screw [/4-20 x | I/4 Steel
32 Stock Y Hex hd cap screw 1/4-20 x 3/u Stee!
33 Stock L] Socket hd shld screw, |/4 dia. x 2 shld 1g. x 10-24 Stee!
343 Stock 3 : Set screw collar Steel
35 Stock I\ Washer, I/4 1D x 3/4 0D x I/8 Qilite
‘3% | Stock I | Hex hd bolt, 1/4-20 x | Steel
7 Stock b Hex nut, 1/4-20 Steel
38 Stock 4 | Hex nut, 3/8-16 Steel
39 Stock 2 | Hex hd bolt, 3/8-16 x 3 Steel
I 2 ¢ Mut Stee!
i Stock 2 Bolt Stee!
52 Stock 2 Washer Steel
Y3y Stock 2 Retaining ring Steel
g Stock 2 Seal
| 45¢ Stock 2 Ball bushing Steel
46 Stock 1 Spacer, 55/64 0D x 3/4 1D x 2,240 Stee!
7 Stock 1 Motor
=g Stock 1 Sprocket
*yg Stock | Chain
*50 Stock | Sprocket
51 D-51228 L3 Compression springs Music Wire
52 Stock | Roll pin, /4 dia. x gL &, Stesi
53 D-51229 1 Insert NOTED
54  STOCK 20 LOCK WASHER Y4 Steel
55 STOCK 24 LOCK WASHER  H¢, Stee|
50 STOCK 4 LOCKWASHER g Steel
Remarks:
I. Twin Shell Lab Biender, 4 qt std. model, The Patterson Kelley Co., East
Stroudsburg, Pennsylvania.
2. Ball bearing flanged block for 58 dia. shaft, open end, Part No. F-210,
Link Belt Co.
3. Set screw collar, 1/2 ID x I™ OD x 7/16, part SC50. Boston Gear Works
4. Retaining ring, Truarc 5000-87, ORKL Part 07-087-0140.
5. Seal for nominal 1/2" shaft, Part $5-500, Thompson Industries, Inc.
6. Precision series A ball bushing for 1/2 shaft, Part A-81420, Thompson
Industries, lnc.
Notes:
I. Parts l?tarked thquar? from blender part | and BLENDER DETAIL SHEETS |D-51230
used without modification. _ BLENDER. DETAIL SHEET4 |D-51279
2. Order of Assembly. Assemble dump connector, adjust
shell to engage connector, align intet connection BLENDER DETAIL SHEET3[D-51728
to shell. install control shafts. BLENDER DE TAIL SHEET Z|D-51227
3 LOCK WASHERS TO BE USED UNDER BLENDER DE TAIL SHEL T YD-51276
ALL BOUT HEADS AND WNUTS REFERENCE DRAWINGS OWG. NO.
THORIUM-U23% FUEL ROD FACILITY R* 3019
GENERAL SPECIFICATIONS: CLASSIFICATION
1. Brosk ol sharp 1/84 ., welos BLENDER
P R ASSEMBLY
otherwise specified.
MACHINE FINISH' SPECIRCATIONS: Liars On DiuENsONs UM OAK RIDGE NATIONAL LABORATORY
1. Pk aymbole are 8 pcsodence wih e sreane ormwID Y
. s i T S—— UNiON CARBIDE NUCLEAR COMPANY
Fevisep As Bunr 2 Roughuees height valoes are the — DIVISION OF UNION CARBIDE CORPORATION
deviation from the mean serface, oeamALs: % ————— OAK RIDQE, TENNESSEE
exprened in microinches. e | 4y \ < % ,
o * B SN T\t s /5
. 7
Sehdwe | Oatt | egpeni | B mad /- s =t o 1D5l225 l_-,_
2T & 3T

arr,
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T

Tm

RSV E

1. ook ofl sharp 1/64 men, wless CLASSIFICATION 2" FEEDER \wAlLVE
eharviee
L. The fobrioster may chossr the type, | | —— ASSEMBLY ——
grade or faish of materiel wiem —
tharviee speciied.
MACHINE FNISH SMECIRCATIONS: LeTs on DDwons WL 0AX RI0GE NATIONAL LABORATORY
! num in aosordence with ornTED BY
B44.1-1988, _
A I Homefr, veoe Tire so00 e 2 phrr iU Iy UNION CARBIDE NUCLEAR COMPANY
LR REVISIONS DATE | APPD | APPD IMALE: oo
AN
s ash 5 eée| DRVIS 13-7% P . ‘
ST | BTE bo%e L3

ASSEMBLY

Shim As g

JECT/ION

A
PARTS LIST
o | wa.no. | me DESCRIPTION (NAME, SGE, ETC.) MATERAL
1) | e-siz23 |1 | otor Steel A
2 tock (3 Screw, hex hd mach - 3/8-16MC-2 x | 3/8 lg. Steel
3 tock ) Washer, flat - 3/8 nom. {med.) Steel
4 tock [} Lockwasher - 3/8 nom. (med.) Steel
5 tock L3 Nut, hex - 3/8-16KC-2 Steel
6 -51223 I 01dham coupling Drill Rod
7 tock 5 Thrust bearing - Boston Gear T8-612 Bronze
T 8 -51223 | Motor support bracket Steel
9 -51222 2 Flange 316 38T
\ 10 #-61222 | Body 3G 88T
ha 1 [ -51223 ] Ranger toe
i @ 12§ $tock Y Screw, soc hd cap, 1/4-20NC-2 x &" 1g. Stee}
| T — " 13 tock 4 Washer, flat -~ 1/4 nom, (med.)} Stoel
e " tock 4 Lockwasher - 1/8 nom. (med.) Stee!
4 by 7 is tock [ Nut, hex - (/4-20NC-2 Steel
13 tock 2 O-ring, 3/8 1D x (f20D x I/16 W, AN-6227-T Neoprene
175 tock 2 Bearing, Boston Gear B-68-3 Sroaze
18 -51222 | Shaft See Detail
33 CIGE 19 51222 | 3 | Blade Rubber
AT 20 -51222 3 Retainer 316 337
A 29 tock 9 Screw, F.H. mach - #8-32%C-2 x 5/8 1g. 38T

Syn Biyitar Morge , TYPE, X~ 1000 -180L | Tiee SuPmd o
ecoe. Co., Brystok, Conn,

ings, oil impregnated bronze, Boston Gear Works, Quincy 71, Mass.

27 Feeder Jole - Def Sk % & |D5/223]
27 Feeder Volve — Det 5. = ] DI/EEZ
REFERENCE DRAWINGS DWa. NO.

THORIUY UPP FUEL 0D FACILITY "3 30/9

L
A-93809 - 10 D
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A A More B./ reom Tyre X-1000

=910 [P0 I&{]}

L REVISIONS

DATR CHECKED DATE
loshV8-/-62| DAVIS  13-7-¢2]
DENENED 1 DATE SUBMTITED H DATE
i 3-7-¢

DATE | APPD | APPD

o\
PART NO.
o, | OWG.NO. | oo DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
by 0-51202 i Motor Steel
2 Stock [} Screw, hex hd. mach. 3/8-16HC-2 x | I/% I1g. Steel
3 Stock 4 Washer, flat, 3/8 noo. (med.) Steel
Y Stock 4 Nut, hex, 3/8-16KC-2 Steel
5 Stock 4 Lock washer - 3/8 nom. (med.) Steel
5 D-51201 ¢ | Oldham coupling Drill Rod
7, Stock -3 Thrust bearing, 3/% OD x .3%0 ID x 1/32 thk Bronze
i
10 D-51202 1 langer Steel
1 D-51202 i Motor support bracket Steel
12y Stock 2 Gasket retainer - #301883-1S 33T
13y | Stock 2 Coupling - #55381-18 $37
14y | Stock 2 Gasket - #301885-1 Rubber
15 D-5120¢ 2 Flange 316 38T
16 Stock 4 Screw, soc hd cap, 1/4-208C-2 x 2 3/4 lg. Steel
17 Stock 1 Washer, flat - |/ nom. (med.) Steel
18 Stock 4 Lockwasher - (/4 nom. (med.) Stesl
1} Stock 4 Nut, hex, |f4-20NC-2 Steel
20 Stock 2 O-ring, 3/8 ID x 1/2 0D x 1/16 W. AN-6227-7 Nooprene
2t D-51201 [ Shaft 316 88T
22 0-51201 2 Bearing Bronze
23 Stock 8 Screw, F.H. mach - #8-324C-2 x 5/16 lg. 38T
26y Stock 2 Bolt, carriage - 5/16-18MC-2 x } 1/2 Vg. Steel
7 Stock H Nut, wing - & 16-18NCe2 Steel
2 0-51201 Y Retainer 316 38T
29 0-5120¢ ¥ 8lade Rubber
30 0-51201 i Body 316 33T
L — )
t 0
Remarks:
. Slo-8yn Birican Morom, TYPE X-/040- 1002, The BurERon
Sieetric Co, Bristor, Jonw.
2, Thrust bearing, oil impregnated bronze, #7B-612, Boeton Gear Works,
Quincy 71, Mass.
4. Parts 12, 13, 14, and 26 are obtained from Flexmaster pipe joint #6500-1-288,
\ industrial Catalog No. 803, Aeroquip Marmen Division, Los Angeles, Calif,
Y . v
SECTION _A-A
(&
e I Feeder Vaolve - Defail 5. B& D-IE0E
ASSEMBLY /" Feeder Volve - Derar/ AT 7
Jeale i (= 1° REFERENCE ORAMNGS DW. NO.
THORIUM U FUEL 0D FACILITY "o 30I9
GENERAL SPCIHCATIONS: CLASSIFICATION B
[y —— /Y FEEDEL VALVE
2. The fahrionior may choose the typs, ——ASSEMBL Y

UMITE O DIMENNIONS UNLENS
o t e

onona F e

s

OAX RIDGE NATIONAL LABORATORY
UNION CARBIDE NUCLEAR COMPANY
DANSION OF WIR0N CARIADE CONORATIEN

o 45 Noted

77 A e R B >SN

| D-5/200

A- 23809 - 10 D
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For ConTNuATION Dek Dwa. D-50893 € D-5089C ¢ Scuemaric Tiis Dwa

o 10
10512+, 13,~ & :gg
. )
13+ :
o X-1ZVDC 109,125,139
ArPrOxX.
33K ;
3.3K S00un 340a |
| %
i L
\3[),\20 104 SLOANE | ZO6TIA ‘
Ol mf v}
| 129.123,1%%
=9, 2,
o tzu 192,122,132 ROk~ ‘
Olmf 22K -~ 2Tk~
A BG——N—"—’\/V\/V‘—‘ S AVAVAVAVASS
2
e i & 3¢
> \ ¢
ZN1302 10k ZNI1307 BRIZR 0P 2nter)
[4;] 7
¢ £ 104120130
1OM 1zm L oM
150 IOMIZM 2™
22K [X4'E N 4705 T bt
130,101,124 8 r )
|
Norte: 334 K
1~ Wire Nos. in (10) Serits To Welper . '
Rovation Deive(12)DeriesVane Vave I%-
No.|,(13)S¢rienVane VaLve No.2. 10- 120
_l' C . 13p
Norte:
I ResisTors To BeZ WaTT Tree
!
Oscinator Circult DCHEMATIC Osciiator Circuir Wiring Dingeam i
( 3_‘?‘_(3‘_“[7(_0) ( 3'[?&—0\4»!:9::) > D5089>
1. For: WeLper Rotation Dewe e+ Dwe. D-50894 Vane Vave™, %z ¢ 5::;2}‘;‘f;::§§§:$22:,§ :::M D-50854
VaneVave™ EVane Vaw e "2 DeDweD-50822 Welner RoTaTion Deive o CTION DG ZATE PAryil DT Ao ¥ 1) |D-50B9Z
H REFERENCE DRAWINGS DWG. NO.
Thorium-UZ33 fueL Rop faciuiTy w3012
Oscittator Control Cigcuiy
VaneVawve *),"2, e WeLoer Kotation Deive
LiMITS ON DIMENSIONS UNLESS OAK RIDGE NATIONAL LABORATORY
0(“1[“1!( SPECIFIED OPERATED BY
OATE | APPD | APPD T S— UNION CARBIDE NUCLEAR COMPANY
o L DIVISION OF UNION CARBIDE CORPORATION
"T““‘“’ B 0AK RIDGE,
bl ATGL“: * Zdua:»t] L\L&A\ : /\J’u‘\l ﬁ;&( Za
| L v
o e £ 4,.0-54471 ™

%‘%.}w-av $
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142

DRILL ¥Z3C154) DA
Z DEEP, TAP*I0-24

3 DEEP, 5 HOLES | ¢
EACH NEMR |5}
AND FAR ENDS &

ON 2750 DIAB.C.

2, %45° CHAMFER TYP
1% 0D X.065 WALL TYR

FURNACE BRAZE TYP

X
/IBQTYP

2.57 el
F@

() BODY

MATL 53T TYPE 347
NO. REQD
SCALE V="

A-A

DRICLF 9120 DIA
\,,.__* SHOLES
ON 2750 DIA B.C

COVER

MATL S9ST
NO. REQDYL
SCALE 11"

PARTS LIST
o, | owe.No. [ gro DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
1 This Dwg | Body 8ST
2 This Dwg 1 Rotor i7-4 PH
3 This Dwg | Cover SST
L3 This Dwg i Flange 88T
5 Stock 0 Soc hd cap screw #10-24 x 5/8 $ST
6 Stock 2 "0" ring - | 7/8 x 2 I/% x 3{18 Neoprene
DRILLFDC196) DA
5 HOWES
ON 2750 DVARC.
L1
C ; 1
e ——
Lo il
B o ™
MATL 9T
NO. REQ D!

SCALE W=

t.00z DIA

) DIA

1. 960 ——

il

I

|
|
o
! |
T % |
1 - RN
Voo N

‘] /
1S AN .

2
SPHERICAL RADIUS o -~ g«I. -

A
(2) ROTOR

MATL \7 4 PH

NO. REQD!
SCALE "=\

£ peer

DWG. NO.

THORIUM-UZ2% FUEL ROD FACILITY -:‘30|‘3

GENERAL SPECIFICATIONS: CLASSIFICATION
1. Broak ol sharp 1/64 men, walens o
2 chosse the

ade or i of il e T

BYPASS VALVE
DETAIL & ADSEMBLY

MACHINE FINISH SPECIRCATIONS: o

2.
Revghuocs height values are the
devietion from the medn seTece,

UNITS ON DNIENNONRS UNLESS
I. Finksh n scserdance with
Aﬂmml-"‘ macnons 'ﬁzi

OuCIMAL: t————'005

OAX RIDGE NATIONAL LABORATORY
UNioN CARBIDE NUCLEAR COMPANY
DIVISION OF URION CARBIDE CORPORATION

xpresmed In microinches, oz 1010 T . \
3 Fw-‘u-ldmm. 'S -
— 53 —. o, | D- 50421
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]

#9(.196)DRILL THRU
T HOLES OV
SS90 DA B.C

EEN]

|
Tt
‘ﬁ_L N
{[ﬁ

i

: //2=/

]2 7ve

#23(.15¢4) DA. Ya DEEP
#/10-24 TAP Y2 DEEP
S MOLES EACH -

REVISIONS

l DATE APPDI APPD

DATE | APPROVED | DATE
7-r5-e3

DATE | APPROVED | DATE |

DATE | APPROVED | DATE

6=Z X A5 CHAMFER Tyr r35°

NEAR & FAR ENDS

/—2 SCH. 5 PIFE
ON S5.500 B.C.

FURNACE BrRAZE TYFP

{11

1 7 S
I
SPHERICAL
) — -._8-/ TYP RPADILS
0 o A-A
o W §® -
2568 A PE ¥ \0
& 1 ek
i ¥
= i
/ 5
]
/‘;’aa X.065 Wil ! S
SST TUBNG
X002
L1875
2002
4000

BoDY
MAT 'L : SST TYPE 347
rREQD :/ #9(/96) DRILL THAY
SCALE: Y2/ I HOLES

oV S.500 B.C.

3 cover
MAT L. SST
REQD :/
SCALE : Y2+

MATL 0 SST
PEG D/
ScALE: Ve -/

r~——94695

PARTS LIST
PART NO.
NO. | DWG. No. REQD. DESCRIPTION (NAME, SIZE, ETC) MATERIAL
1 s owe. / Z50DY SST
2 THIS DWe 4 Porexr 17-94 PH
3 THIS DWG / COVER SS7T
4 THIS DWe ’ FLANGE Ssr
5 Srock /10 |S00 HD CAP Scomew #0-2F X I/8 SS7
6 |Srock 2 o &6 -178 1 274 x3/6 TEFLON
1
W, P
3 /o = :
< R
| 3 &
| i I
| - B YN .
X
| | A l
' — _ iy _L
¥ | | >~
! i PR
—t e~ - / .
{/ \} 72" C'A/MfEA’/a nés
N s 135°
~J1 71
IRTVP
] 1k -
.233 e 32 /
I
! R
/4 / 3 ‘l 233
A
ROTOR
MATL : 17-4 PH SST
PEQ'D ./
o4,
SCALE : Es /
REFERENCE DRAWINGS NO.

OAK RIDGE NATIONAL LABORATORY
OPERATED BY
UNION CARBIDE NUCLEAR GOMPANY
DIVISION OF UNION CARBIDE CORPORATION
OAK RIDGE, TENNESSEE

LIMITS ON DIMENSIONS UNLESS
OTHERWISE SPECIFIED:

/,
FRACTIONS £ _Zb?
DECIMALS + =008

ANGLES £ 0707

SCALE: %2 = /"

GENERAL SPECIFICATIONS
UNLESS OTHERWISE SPECIFIED:
1. BREAK ALL SHARP EDGES 1/64 MAX
2. TYPE, GRADE, OR FINISH OF MATERIAL
MAY BE CHOSEN BY FABRICATOR.
3. ROUGHNESS HEIGHT OF MACHINED
SURFACES SHALL NOT EXCEED
(FINISH SYMBOLS AND HEIGHT VALUES

ARE IN ACCORDANCE WITH ASA
B46.1-1955.) }

THORIUM - U233 FuEL FPop FACILITYERS 350/9

2" By PASS VaAere

DETAILS & ASSEMBLY

Su
: &
D

“APPROVED

—APROVED |

T
[see77 [D[®] |
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1
\i
PARTS LIST :
u-465€3 1 Caole end st P -
| D-46563 1 Cable end housing e | st wo. | OWG NO. | peor DESCRIPTION (NAME, SIZE, ETC.) MATERIAL
Stock 1 Bearing flange type Boston Pt.No. FE 8-20 Bost-Bronz
Stock | Thrust type bearing Hoston Pt, Ko. TB-Iu2y Bost-Bronz | D-46559 t Top shaft Drill Rod
0-46559 | Unistrut center sections stl 2 Stock | Sprocket, Boston Cat. No. K2530, page |58 stl
Stock 16 Flat hd mach screw 12-24 x 1/2 3 Stock 4y Hex hd mach screw, 1/2-13 x 3 stl
Stock I Snap_ring No. 5100-87 Waldes Truarc _ . 'S Stock 4 Hex nut, 1/2-13 5t] !
D-#6563 i STeeve 5 D-46559 ] Sorocket support st] 1
D-45559 2 Chain anchor [ Stock 26 Flat hd mach screw, 1/4-20 x 5/8 St] '
Stock 4 Soc hd cap screw #10-24 x 5/8 v Stock 28 Hex aut, I/4-20 stl
D-4€559 ! Spring 8 Stock 7 Washer, /U Stl
=t 9 Stock 1 Flat hd mach screw, /420 x | St1
10 Stock t Chain, Boston /4 pitch Chain No. 25 43 ft. Stl
I 1 Stock 2 3/3Z rollpin, 1/2 long St
12 D-46559 2 Trolley Assy
13 0-46559 | Carriage stl
1y D-46559 2 Unistrut top and bottom 8t |
i5 D-56559 2 Unistrut support st t
16 Stock ] Socket hd cap screw 3/8-16 x | 3% S5ti {
17 D-46559 | Sering Music Wire .
RECYCLING 18 | D-u6560 | 2 | Shoulder screw st
HOPPEE SHoWN 19 | 0-4g560 | 2 | Spring dog 3t !
20 D-46560 { Cam, 8" Sch 40 pipe st !
IN FEED POSITION . 20 [D-%ese0 | 2 | Kut special stl
22 Stock 1 Soc hd mach screw 5/i6-18 x | st |
23 Stock 1} Soft stl bushing 5/16 10 x 1/2 0D x 3/4 Boston Cat. Page 628 H
2 Stock 1 Plain cylindrical type .502 ID .753 0D x i/2 (B8I2-4) ~ i
Boston Bronze |
25 -46560 | Shaft st I
26| D-vé560 [ Spring Music Wire '
‘ 27 Stock 1 Hardened st] thrust washer 5/8 ID x | 1/4 0D x 3/18 f
Boston page 629 !
28 Stock ] Washer thrust type .628 (D |” 0D x 1/8 Boston page 582 :
Cat. No. TBIOIS - i
29 Stock ] Bushing flange type, Boston Cat. Mo. FB-1012-8 cut to 7/8 LG, i
| 30 D-46563 1 Soft sti bushing |
30 Stock [l Counter balanced wheel, Cat. No. WRSI0, Reid Jool Jup, U8, i
‘ 32 D-46561 b Pin st1 ]
33 D-46563 I Pawl /4 thick, Grant Gear Works Boston 27 braes !
@ 34 D-4 6560 I Ratchet, P;rt No, 693, Grant Gear Works, Soston 27, Mlcni Brase
35 Stock | Rollpin, 3/16 dia x 2 3t
> 36 [ D-40550 T Shaft Tst1
37 Stock i Plain cy! type bearing, Cat. No. BiOI4-16 Boston Bost Bromze )
38 0-U656} | Safety shield sti ]
39 Stock 2 Washer thrust type Pt. No. TB-10(9 Bosten Bronze {
40 Stock 2 Rollpin, 1/8 dja x | $tl i
| (1] D-u6561 1 Sprocket Cat. No. K2515 Boston st |
42 D-4E561 I Hopper 347 88T i
43y Stock 1 Yalve 2" Rockwood Figure @l Teflon Seals 316 88T |
4y D-46561 I Niople special 316 S$T i
45 2 IDLER SPROCKET BOSTON GEAR grL ¢
1 [ z BRACKET (CHANNEL 4S WeoD) &TL
49 Stock 2 Hex hd mach screw 1/2-13 x 2 I/% st}
’ |50 Stoek 2 Washer, 1/2 Std, extra heavy, .i62 thick t]
51 D-46B61 T Shaft T
i 52 Stock 1 Snap ring No. 5(00-62 Waldes Truarc st
|| TEF 53 | Stock | Thrust washer 5/8 1D x 1 0D x 3/16 sti i
| By PARL VAWEL 54 Stock i Bearing flange type Cat. No. Fl-")ll-;l I:;:oﬂ IOI{-:'M!
. -5042] 55 Stock i Sprocket Boston Cat. ¥o. K2530 bore 5/8 hole t
! Fe , ’ THa 0% 56 Stock 3T ollpin 316 dia x 1 18 st
,| 57 Stock 2 "0" ring 5/8 1D x 13/16 0D x 3/32 AN-6227-12 [ecprene
‘ 58 D-4§562 | Housing st
I - 59 D-146562 2 Bush ing 3t
AN || - ) 60 Stock 6 Hex_hd mach screw 3/8-16 x |
- b 61 Stock 0 Soc set screw 3/8-16 x | 15t
| ] 62 Stock 7 Hex nut  3/8-18 st
- 63 D-46562 | Stop strap 3tl
o4 Stock 3 Key, 1/8 x 1/8 x | Keystock(St1
65 D-46562 i Adjustable guide 3t1
66 [ D-T656: T Bearing shalt
67 0-46561 1 Gasket retainer st
68 Stock 1 Gasket, 3" OD x 1" 1D x 1/16 thick Meoprene
69 Stock | Type DC needle bearing Ko. B-1212 Torrington, South
94 Bend 21, Ind.
71 Stock 1 Flange type bushing Boston Cat. No. FB-1012-¥ st-8ronz
72 0-46562 1 Bottom cam B" Sch 40 pipe sti
73 Stock 2 Spacers 1/2 Sch 4opipe x | 5/16 1g. $t1
\ ‘ M Stock 16 Hex nut 12-24 st1
74 l 75 D-4655! 1 Bottom serocket support $t1
\ 76 Stock 3 Flange type bushing Boston Cat. No. FB-68-§ Bost-Bronz -
vy 77 $tock 2 Spacer bushing Boston 3/y 0D 5/8 10 x /2 sti
78 D-46562 i Sprocket, Boston Cat. Mo. K2530 page 158 Altered 8t}
79 DIUSSSS ] Shaft . sti
Du6563 2 Qldham coupling ends
93 <) \é 81 [ Stock T Sor s torew A6 X T2
N 82 D-45563 | Qldham coupling center
Ej E 83 | Stock 2 | Soc hd cap screw 3/8-i6 x 7/8
F a4 D-16563 1 Guide arm
— a5 Stock (3 Soc_hd cap screw  i/4-20 x 5/8
p 86 Stock [l Rollpin, 316 dia x | 1]2
L Q 87 D-46563 | Strap
Q EECYCLiING HoPFER DETS SHET ] | D-#%5%9
E . v " v 2 |Pdés60
" ,; [ ER 2T
) § ” " " o 4 D562
} - ¢ " " 5 deses
G REFERENCE DRAWINGS DWG. NO,
N
4/ N » THOZ/NT-U233 FLEL BIDRELITY. “230/9
GENERAL SPECIFICATIONS: CLASSIFICATION
§ Lk ol by o 1/64 e, o EFCYELING /L/OPPfE
Iy 2. The fobricater may chosse the type, ASSEMBL
Remarks: grede or finish of material ualent
I Rockwood Sprinkler Co., 38 Harlow St., N Siharvios spectied.
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PARTS LIST
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PART .
vo. | OWG.NO. | prc DESCRIPTION (NAME, SZE, EVC.) I MATERIAL
A=l D-51177 [} Housing St
A2 D-51177 1 Cover st1
A-3 0-51177 I Striker plate RDS Tool Sti1.
A-4 D-51177 [} Retainer bushing RDS Tool St1.
A-5 D-51178 | Anvil RDS Tool Stl.
A-6 [ 0-51178 | 1 | Tension ring st ]
A-7 D-51179 | Cam OH Tool Sti.
A-8 D-51179 i Chuck jaws (set of 3) OH Tool Stl.
A-9 D-51179 | Retainer plate OH Tool Stl.
A-10 | D-51179 ] Bushing RDS Tool Sti.
A-1L | D-51179 i Bushing RDS Tool Stl.
@ @ @ A-12 | D-51179 ] Chuck lever OH Tool Stl.
A-13 | D-5LI78 | 8ushing Boston gear No. FB-1622-8 Bronze
A-14 | D-51178 - | Retaining ring St1
A-15 | D-51178 ! Key Stl
A-16 | D-51178 1 Torsion spring SST Spring Wire
A-17 | Stock ] Diaphragm 1/4 1D x 6 7/8 00 x 1/16 Neoprene
! A-18 | Stock I Tubing | 1/8 10 x | 3/8 00 x 1/2 Tygon
@ A-19 | Stock 3 Dowel 3/16 dia. x 3/4 st
A-20 | Stock 2 Flat head machine screw No. 6-32KC x 3/8 St1
A-21 | Stock I Soc set screw No. 6-32WC x |/4 stl
A-22 § Stock 3 Soc set screw cone point Ko. 8-36NF x 3/8 st
A-23 | Stock 3 Soc head cap screw |/4-28NF x | st)
A-24 | Stock 12 Soc head cap screw No. 10-32MF x |f2 sti
A-25 | Stock 6 Soc head cap screw |/2-20NF x | 1/2 stl
A6 A-26 | Stock 6 Soc head cap screw {/4-20KF x |/2 Sti
/ A-27 | Stock 6 Soc head cap screw cross drilled 1/2-138C x 2 1/2 St
A-28 | Stock 13 Lockwasher for soc. heed cap screw /2 dia. screw Stt
P @ A-29 | Stock | Pipe clamp | /4 to | 1/2 dia. Cat. No. 0.3-25-S$
— American Industrial and Scientific Company 8sT
| A-30 | Stock [} Bushing, Boston Gear Co. No. 5-1822-14 Bronze
@ X/ i @
! .
Y @2
.‘%
ST
: z
2 |
o : .
i AMITE : SEE Dwe -DSFE70
i
@ , FOR  MODIFICATIONS
|ﬂ .
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CHASSIRCA VB ToOL Ao
1 besek o 1 wha - CANck
i v il
2 choose the ey -
fhoapuigwerpry type, G - ASSEMISLY
MACHINE FINISH SPECIFICATIONS: LTS ON OIMENMONS LIS OAK RIDGE NATIONAL LABORATORY
orgMTCR WY
UNION CARBIDE NUCLEAR COMPANY
DIVISION OF URION CARBIDE CORPORATION
OAK RIDGE. TENNESMR
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PARTS LIST
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? z =
; @ 4 g o F o8

2,005
S0 A 25 onAMT

Z N
7/‘ P \ *, 00/ \, %
- s 75 ,faaz‘oa/ 3%
N .75¢ Yy
5 ‘,}% #, Q
‘ /G /6 i
- N vV 1
8 3 Q§ ™~ B e %’
CHOCK JAWS BRI No. #-8 JWg Yig 3 N oA I N - ‘Jo Ny
D8/ 26 AIODIEY B sHoWA or N N \? F1
TAS PN j e |, FES O L
R : L3750 GASE LOCL
i 1 , / / /
f : = . AR 9D
; I 3 | Je 4950 EH9 Z )¢ nr-3 T , %
f } g V€ LocwrE wawen pevcesng
1 SN MOLE DT RSV W T
/
g o7 X Lol ' FUAMNE — FEAFOEE A BEDEA NG
T :
I b i CUSHNG CELLACES j & N
; \ BOCT NO. B IO —B-E Fp-i
OWE Ao, O-S51/26 PNL
AR LS ool ST
AREDEL FTo Ao E0-G/
/S RE R
Z, 004
t 1Y
LA T AT :"57‘5"-
NO, B -r2 % I e — LELS o002 Fo.00F
- 3 CCEREANCE W r A

VSR TOR s i Ll ) eeer 2z ows oo rae

K | BDES) OWE D-51/74

\/9/1///4 EEARPOES ARET NO. B -SS E

/
B OEIL THEY BT H55Y
Wer 7y BAE/L A’fFa&f‘ AR LD &N NG

[
i

1

3 :
Tl O T Ft N TR Toed

CRRT ND. 95 OWE  D-51176

|

GEND BT BSSY Werhy aRe8r 2-/2

. y o A S8 ASSHArELyY B8-5/776
187 ) F- seEs AOSST CHYEL  SBWS WITH cosl \2aD REFERENCE DRAWINGS DWQL NO.

7
2 A M) T Ao ES Y
& & ¢ 7 THOE IV - & 23T FUEL LoD RO TY o 30 49

LOCRTE FROID CHIEK AN GENERAL SPECIFICATIONS: CLASSIFICATION
FRRT B8 G HS5Y SELEE AHRDENNG |- Ykl VA me, o | VIBREBA T OL - cHeck
" L::.* ':"'u.:ﬁ"".‘c"..,.u“".“.'."’" i ADOLY I OB T OAS
BUSHING MACHINE FINISH SPECIHCATIONS s on cweeos s OAK RIDGE NATIONAL LABORATORY
I.Mm acesrdence THOTRSS sPEoNneD oPERMTED
AN Y £ pooES o234 P IPTE SNTBEIS TEOL STE s e 1Az UNION CARBIDE Nuc?.sm COMPANY
e £ dad HORDEN 75 Hle 58 -5 L Revgines bright velves o the 7 moTED DAVISION OF URION CARBIOE CORPORATION
814 REVISIONS DATE | APPD | APFD J—ERD m:—».-.q_, wm*L——y. OAK RIDOE, TENNISIEE .
expremed micreinches. ANGLES: —-;_. N
o) gorsel Tos lg2iw o 1 o™ 3. For swleces et obarvien indssid, BZMM (W WO I&.“""
- —Scwen> | owTE DATE TATE Toaphnen beight shal net chis 7 - p- ’
Bare Lo | ot “/ )=/ S e SF270
hl A ARPROVED-FOR-CONSTRUCTION




74

PARTS LIST
o, | OWe.NO. | gme DESCRIPTION (NAME, SZE, ETC.) MATERIAL
-1 | D-51185 1 Fuel transfer bottle As_noted
B-2 | D-51181 I Filler tube ST
B-3 | 0-51182 l Ree! housing stl
B-4 | D-51182 I Flange 51
8-5_| 0-51182 | Cover 5t
B-6 | D-51183 | Reel Aluminum
B-7 | D-51183 1 Shaft sti
B-8 | D-51i83 | Torsion spring Spring Stl
8-9 D-5i183 i Compression spring Spring Wir
B-10 | D-51183 | Pointer Dritl Rod
8-11 | D-51183 | Rider rod Vega Tool Stl
B-12 | D-51183 1 Guide washer sl
8-13 | b-51184 2 End plate ST
-4 | D-50184 | Shaft Tool St
B-15 | 0-50184 | Rotor ST
) B-16 | 0-51184 3 Retaining plate 55T
:!:: B-17 | 0-51184 3 Paddle Bumper Rubber
: 8-18 | D-51184 ] Collet As noted
' B-19 | D-51184 ! Boot Neoprene
B-20 | D-51184 1 Bushing st)
B-21 | D-5118% i 0-ring Teflon
8-22)] Stock [ Pipe clamp Cat. No. 0.8-20-SS ST
5-23)] Stock 1 Pipe clamp Cat. No. 0.5-25-SS 557
| e 5-24 | Stock Y tiex head cap screw No. 10-28NC x 2 I/% ST
| 8-25 | Stock | Dog point set screw 5/16-18KC x 2 3/4 55T
B-25 | Stock 3 Soc head cap screw No. 10-2UNC x 1/2 ST
B-27 | Stock 1 Soc head cap screw |/U-20KC x 1/2 sST
4 8-28 | Stock 4 Soc head cap screw No. 10-2UNC x 1/2 8ST
/ /' 529 | Stock [ Flat head mach screw |/4=20KC x 1/2 5T
W/{ 8-30 | Stock 2 Round head screw No. Y-YOKC x 3/16 ST
\\‘ B-31 Stock i Round head screw No. 3-4BNC x 3/16 88T
SIvER SotDER \ B-32 | Stock 6 Round head screw Ko. 4-UONC x 3/8 ssT
B-33 | Stock 2 Soc set screw ho. 4-UONC x I/4 SST
AT ADSSEATELY 8-34 [ Stock 4 Hex nut No. 10-24NC sST
B-35 | Stock i Hex nut 5/16- IBNC ST
WrTH PRET E- 3 B-36 Stock | Eye bolt 3/8-16HC shank | I/4 dia. eye st
8-37 | Stock 3 Rollpin 3/32 dia. x 5/8 st)
8-38 | Stock [ Woadruff key No. 204 st
B-39 | Stock [ Woodruff key No. 304 st}
LOCK WiTH EZND SE T SCLEW B-40 | Stock 2 | 0-ring AN6227-16 13/16 x | /16 x I/8 Neoprene
B-4[ | Stack 2 Thrust bearing Boston Gear No. TB-512 Bronze
il 842y Stock i Bearing Soston Gear No. M57-8 Bronze
d 8-43| Stock | Wire rope 1/16 dia. x 15 I/8 sST
A i B44 | srock ] SOE SET SCREN N /o-29NMC-2 X 3/p| €57
1 2 e
f I < |
3 Vi i, /5 1] /. _ @
A\ //,/ — Remarks:
\\\ f i I. hay be purchased from American Industrial and Scientific Company, 11838 V. Pico Blvd,,
\\ S { —1 \5\\4/ ﬂ Los Angeles 54, California.
2\\\ \ l % o J 2. Cut off and face ends to make a 1/2 and I/% inch Yong bushing.
> » N
~J <
iy . o 7/4/[)
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1. Break ail sharp edges 1/64 max. OPERATID WY
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PARTS LIST
PART NO.
NO. DWG. NO. | pgop DESCRIPTION (NAME, SIZE, ETC.) MATERAL
Tube Steel
Rollpin 5/32 dia. x | Steet
Guide Stee!
Rollpin 3/32 die x | Steel
Link Stee!
Crank T 1
Plunger Stee|
Spring Music Wire
Soc hd cup point set screw #6-32 x /4 Steel
Drum shaft Steel
Drum Steel
Washer, 17/32 D x 1" 0D x 1/16 Oilite
Shaft collar Steel
Rollpin, I/16 dia. x 3/4 Steel
Tape 3/16 wide x .005 x |5 feet ssT
Bob ¥lee]
Niche Stee!
LI Z7E7L 7L, K7L, { LLLLLL

: /
3 7i | . 7
e ‘»",,, I T T
= ! .
PaliIN\\== ) : §
& D
§ . )
i N 7
G 8
-
DETAILS SHEET 1 D450Z
DETAILDS SHEETZ D-45024
REFERENCE DRAWINGS DWG. NO.
THORIUM -U2%% FUELROD FACILITY *ge 3019
GENERAL SPECIFICATIONS: CLASSIFICATION
1. Bresk o m /64 mon, waleeg E LE.\/ATOR
e o ot e ™ ASSEMBLY
MACHINE FINISH s&qncmous. UIMITS ON DIMENSIONS UNLESS OAK RIDGE NATIONAL LABORATORY
1. Finkh symboks are In accordance with OTHERWIE PLCIFIED OFTAMTID BY
A JA SLOT CHANGED To 457 e ) ““”"“;";"‘L’“‘"h macnowst_ . UNion CAR;I'RE.NUCLEAR C&MPANY
LR REVISIONS DATE | APPD | APPD %%ﬂm. roualg: t— ———— OAK RIDOE, TENNESSEL
oA 35 | Dacs 1375 oaTe 3 F:Mmun:'m odicated, | U * /%_ o B iy
P 2 e
il Tl =S P v R i - 1 D45022[A
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PARTS LIST
o | {owa.No. | o DESCRIPTION (NAME, SIZE, ETC.) MATERWAL
B 652457 | 1 | Kemore Wesoer SusAss'y B
B” ¥52452] / | Remorr Werper SuB-Assy B
{ _
2
1 - . f -+ _
¥
1 I 1 1
lagrepl {=—P N
R
|
I
)
]
b _ _
L UV T ey e
| SuB - Assw B 252452
1 JvB- Ass'y A K-3245/
i REFERENCE DRAWINGS DWG. NO.
i
, Bacm 33 e Roo faci /7 r w3019
GENERAL SPECIFICATIONS: T CLASSIFICATION
1. Broak ol shorp 1/64 max., wihn &—M 27¢ W[(‘O[K
I N S,
2 The fbrcatr mey chomee e tp0, | 7] MA ASSEMBLY
MACHINE FINISH SPECIRCATIONS: UNITS ON DIMENSIONS UnLEss OAK RIDGE NATIONAL LABORATORY
1. Finish symbols n acsordence with ! OreRiED PY
ASA Shendard D4é.1-1985, - ——
A | mevsco 4 s I e UNioN, CARBIDE NucLEAR ComPany
P deviation from fe. moen sefece e WY RIDSS. TEXNEMEE
LR REVISIONS DATE [ APPD poitaiiark syl co] N m -
] DATK CHECKED DATL APPROVED OATE 3. For surfaces nob olherwise indioated, A 2. y t~7
S ¥ F 1 roughnees haight shall st K £ N
ket GLEGE|(ounon) & e == ws 2./ / D-52450 [a
2 N Ty o PR P
v
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Borrom Vicww

/f‘_\ |

1
A-g6 Stock 3 Fil. ha mach screw #5-HONC-2 x 3/8 lq. st)
4-97)g] 0-52085 |2 |iBrush Silver
A-98 Stack L] Rd hd mach screw, #5-40%C-2 x 3/16 1g. Silver Pl Brass
*99 | Stock 2 [lRd hd mach screw, #8-32C-2 x /¥ k. Silver'Pl Brass
A-100 | o-52665 | 1 [1Slip ring FO— o triCopper
A-101 | TD-52we5” |27 fBrusn spring 3i17er P1 PR Bral
A-102 Stock 6 F.il. mach. screw #6-32NC-2 x 12 )g. 351
A-103 | Stock i [ victonrene oit seat, type xu 463310
A0ty | Stock ) ng ring, Wsldes Truarc ¥5000206 sti
A-1055 | Stock 1 |tBearing, Fafnir #¢P21B L
a-105 | D-smsz | 1 |l Packing Neaorene
2107y | Steck 2 || ketaining ring, Waldes Trusrc #5100-131 st
1065 | Stock U |} Bearing, Fafnir #B5420D
Ya-109 | 0-5265 | (|| spacer ring
A-110 | 0-su62 | | |1split Flenge . .
NI 7 {ushing
Ai12g] Stoek { |{Bearing, Fatnir sxP238
A-113y | Steck 1 {[ Retaining ring, Waldes Truarc $5100-143 stl
Aeble | D520 | 1 [)Kat M-branze
2 |{Dowel pin, I/& gis. x 1/2 la. st
) [fPress ut Al-Bronze
i || Busning 17-4PH SST
1 || Bearing p1ate 857
1 [{nut, hex, 5/6-18NF-2 tha stl
2 ffcover el s061-T5 A |
2 {[Bal1 bushing seal, Thomson #5- 1000
2 |18ai1 bushing, Thomson F#A-(62536
i+ [fshatt ssT
b ] shatt 17-% P ssT!
o |[cover R 061-T6 Al
) [[victoprene oil seal, Tyss Ki 66031
' 6 {]Soc hd cap screw 1/4-MC-2 x 1" Vg, ssT
10 if Shakeproat tockwasher for I/ screw b1
1 Q-ring, | 7/8 0D x | /8 1D x 1/8 dia. Reoprena
1 i 8ushing . R 1.
i 3 ssT
} |Ketaining ring, Woldes Truarc #5000-193 sti
1 JRetaining ring, Waldes Trusrc #5100-62 stl
Stock I :8earing, Fatnir #0PIO
RITC ) hd cep screw §6-3MC-2 x /W 1g, . istl
0-52458 |1 iiRing Wasic Wire
Stock 1 {]F1exmaster pise joint %° elbow
0-52454 | 3 Captive acrew, soc. hd cap screw, 1/2-13MC-2 x3" lg. |87
Stoek 1 |}uick connect, Swagalok # ¥00-QC-1-2-0L50 Brass
Stock t_|JFitting. Imperial #70-F elbow 3/i6 tube to 1/8 pipelbrass
Stack 1 "fo-ring, 100 x 34 1D x ¢ ) Neopreue
Steen i £9-250 Brriar Sue Sym Movor.

PARTS LIST
"l | owe. No. [,2;,,] DESCRIPTION (NAME, SIZE, ETC.) ‘E;g:;:
BT BSWET T Bell jar clams T
A2y, Stock 1, Bl jor 61033
43 Stock 4 Net, hex, 1/ 2-13C-2 ‘ssr
At Stock | ' FPULLEY  WITH HOOK & #opE sST
A5 o Dsaes 4 Tie rad [ssT
TA-6  Swck 2s reqd Tubing, 3/8 00 x I/4 10 x 1/16 wall {Tygon
P a7 Stock “as read Tubing, 3/16 00 x .0%0 wal! ICopper
4-8y - Stock | Kut, Imperial brass #C1-F for 3 !§ tube iBrass
A9, . Stock I | Sleeve, imperial brass #%0-F for ¥ 16 tube thrass
A-1G | B-52456 ' Connector
A-llg' B-sise 1 Cap " Vlehenatic |
A-12 $tock i Soc hd cap screw, #10-24KC-2 x 1" 1g. stl
A-13 Stock 11, Shakeproot lockwasher for K10 screw sti
A-1% b-S24s6 | Clamp black 061-TE Al
A-15 D-52456 1 Column SST
A-16 " stock 2 Soc hd cap screw #10-24hC-2 x 3/4 lg. Tlsst T
A-17 D-52461 1 Cover 051-T6 Al
A-12 Stock i% ' F.H. mech screw #6-32h(-2 x 3/8 1g. $ST
A-19 Stock I Victoprene oil seal, type KV 466245
d bost-Bronz_bearing._ #B1620- (8
i iorizontal guide 2024-Th Al
I . Rd he mach screw #6-32uC-2 x Ify 1g. 5t
8 Lockwasher tor #C screw st
as reqs Fish paper
.1, Horizontal motor cover Vigo-iit Al
1 Mut Al-bronze
) Il ‘ Rol} pin, 3/32 L1 I Tg st
: b Lushing Hylon
| Yorp Pin “ssT
Lam_ Lol i Moter mount - 051-T5 41
TEI3T steck B Nut, hex, 8-32ne-2 sth
| A-32 Steck 6 Shakeproof lockwasher for #8 screw stl
s 4-33 D-52u57 i i Guide mount WEI-T6 41
A-34 Stock |, 6 | Soc ha cap screw NI0-24hC-2 x I/ Ig. st
PA-35 Stock g Lockwasher for #10 screw stl
A3 0-52467 | | | Vertical guide 028-T4 A}
Yaear p-szuse I ! Hut A-Bronze
‘a3 0-52u88 | Vertical motor cover 1100-1 AL
A-35 oM | 2 Pad Nylon
A-30 Stock | ) i Soc set serew - flat at K10-32KF-2 x If2 1g. 5t1
A-4y Stock Iy | Regular hex jam nut ¥i0-32nF-2 St
A4z D-52usp 1 I Cam 60E1-T5 Al
‘a-43 0 pes2usg o1 Cam C061-T6 A1
a-uly  Stock | 2 Retaining ring, Waldes Trvarc #5003-87 st
A-85,  Stock | 2 Retaining ring. Waloes Truarc ¥5:00-37 st
A-u6g  Stock | 3 Bearing, Fafnir #KPGA
A-47  Stock i 3 Soc ho cap screw. I/4-20HC-2 x | 14 lg. ‘sti
A-tg  Stock | 3 Lock washer for 1f4 screw isti
A-ug L-52454 I Cam 606)-T6 Al
450, Stock . Wicro switeh
451 Stock 8 | Soc hd cap screw, $5-WOKC-2 x 5/8 1g. ‘st
A-52  Stock 12 | Shakeproof lockwasher for #5 screw 1St
453 ees2usy |10 Can TR
A-B4 D-sMS5 . 2 | Screw 17-4 PH $5T
A-55  Stock 2 ¢ Soc set screw - cup pt. #6-321C-2 x 1B 1g. istl
A-56 Stock 12 F.R. mach screw #B8-32KC-Z x 3/8 lg. 5t1
4-57 D-52454 i 1 Mator mount 0E1-T6 A1
| A-58; Stock 12 i Bodine motor, Cat. #B&I92E-S00M
i A=53 D-52453 I i Torch handle
} A-60 D-52u58 I Torch holder L806I1-TE Al
A-6lg  Stock 1) orch
‘ A-62  Stack I | Gasket, 3 3/3 00 x 8 1/8 1D x 1/I5 thk Keoprene
| A-63  Stock I 1 Soc set screw, cup pt, #6-3MiC-2 x ifV g, stl
| A-84 D-52455 1 Nut 8§87
D-52455 I Washer 50
L-52455 b | Cluteh spring ST
D-52455 1| Fork Isst
Stock i | Washer, | 17132 00 x 27 0D x 1416 thie Phenol ic
052456 [ 5L1-T6 Al
Stock | B | Soc_hd cap screw #10-20-2 x 3 lg. Isu
D-52064 2 : Motor base 1606 1-TC Al
Stock 5 | W8 sa. key x 7/16 lo. {su
Stock | ; Sprocket, Diamond #25B16 1/2 bore-kwy ist)
Stock 1 1 (/4 pitch ¥25 rollerless chain
D-52462 | | | Sorocket - Diagond #2533 Do not sub. sl
Stock 2 | Sorocket, Dianond K25818 1/2 vore-kwy st
Stock 11 | Kut, hex 7/ 16-20KF-2 st
Stock 1 I ;14 pitch #25 rollerless chain i
D-s2464 | 2 i Motor base 10061-T6 Al
T. Part No. A-2 is a standardtell jar, (5" high, & 3/4" O, 3 gal capacity. Cenco No. Stock ;2 Kut, hex, 3/4-16hF-2 N ;,5“ U
1602-C or Fisher Ko. 2-608 0524 1| Press heas J7-uph 85T
2. Imperial Brass hfg. Co., Chicage, I11. Stock 4 | Fil hd mach screw I 4-ZONC-2 x | 18 5. Sitver P1 Grass
3. Part Ko. A-t1 to be laminated ohenolic, fine wesve fabic base. ORKL Stores No. A-83  D-52965 | 1 | Brush holder 5061-1C Al
0452350, asu | o-s2me |1 | Cover 5061-T6 Al
4. Waldes Kohinoor Inc., Long Island City | wew York. A-85 i Stock 2 i Soc set screw - dog pt  #10-24KC-2 x I/4 \g. A _J
5. The Fafnir Baaring Ca., Hew Britain, Conmecticut. L A-8G T D-52456 ! Sering seat Brass
6. Part Mo. A-50 is Microswitch Cat. ho. ¥3-1 switch with J¥-5 auxiliary sctuator. (R8T D D-S2480 L 1 Housing st
Microswiteh Division of Minneapol is-Honeywell Regulator Co., Freeport, 1. 1 A-Be 3 Stock V. Amphenal box recentacte MSII02A-2-11P
7. The Sodine Electric Co., 2254 West Ohio Street, Chicago, I11. ‘ 489y Stock | Wiggins guick connect adapter ¥QDR-28
8. Part No. A-Bl is a Heliarc HW-3 (Series 2} - Rand Welding Torch - on hand. | 4-90 ; Stock Y| Fil bd mech screw $6-32uC-2 x 3B 3. . Sti
Aacitional parts read st instsilation, | tungst en electrode . | electrode collet, “-9' i 0-52063 | ) | Kounting plate 9e1-Ts A1
| ceramic cup., 4-92)5 Stock 1, Slo-syn motor, type SSZN0-PI
9. Part No. A-68 to be laminated shenol ic, fine weave fabric base, ORNL Stores Ko. | A-83 ; Stock 1 /2 1P5 Sches 40 pipe, 47 13. (tnd one end) 57
07-450-3810. A-gu J 0-52459 ' Cable hook 1100 H-14 Al
10. Diamond Chain Co., Inc., Indianeolis 7, indi 1"95 D-s2468 | i | Garter sring .. SST
11, Part No. A-7% is a I/¥ pitch, #25 rollerless chain, 6% pitches including connecting SUB- 4557 A DETA SHEET ™/3\0-5244
Fink. SUB-ASSY A DE7TAN _SHELT */e |D-52464]
12, }]’:;tlo A-78 is a (/4 pitch, #25 rotterless chain, 52 pitches including connecting SUB-455'Y A‘ DETAN j/‘/[_[f:/ D 52443
13. Amphenol Electronics Corp., Chicago 50, 111inois. SUB-ASSY A DETAY SHET TG,
15, € B Wiggins 0i) Tool Co., Inc.. 3424 E. Olympic 8lvd., Los Angeles 23, Calif. SYB-ASSY X DEVAIL SHET 22
15, The Superior Electric Co., dristol, Connecticut. SUB-ASS'Y A DA SHEET "8 |D-524 49
IE. Part Ko. A-97 brush, 2 reqd, make from silver bar, ORML Stares No. 50-302-0600 SYUB-ASS'Y A _DETAN  SHELT %7 1D-52459
{one stock bar makes 2 brushes}. SUB-ASSY A DETAN, SHEET "6 _|D-524.58
17. Thomson Industries, Inc., Manhasset, Wew York. SUB-ASSY A DETAN SHELT %5 | D-52457
18. Part No. A-137 is a Flaxmaster pige joint, 90° elbow, Part Ko. €5)2-4/2. SUB-ASST B DETAL SHIZT %2 052456
Aeroquip Corp. Marman Division, (1214 Exms ition 81ve., Los Angeles 64, Calif. SURASSY B DETAN SHEET P3| D 52455
SUB-ASSY A De7AN_SHET "2 |D2454
_Mates SUB-ASSY £ ¢ B DEJAIL _SHEET *1 |D:32453
Thoroughly clean, degrease and assemble parts A-10, A-11, and A-15 as showm with the KEMOTE WELDELR MAIN ASS'Y 10-52 950
copper tube centered in the ST pipe. Completely 1il) the space between tube and pipe REFERENCE DRAWINGS DWG. NO.
with s mixture (composed by weight) of the following: 50% aluminum oxide {Aicoa ho. T-61)
WSS epoxy resin (Shell Chomical fpon 828) 5% Wrdenar (diethylaninopropy!aine). o
Cure approx. 24 hours at room tesserature. THoRIum (233 ity Koo facu/Tr " 3019
2. Al silver plating to be .00) min. thickness uniass otherwise GENERAL SPECIFICATIONS: CLASSIFICATION
specified. L Mok o8 dhap g 1784 mes. e Kemore Werner
3. Assemble parts A-20 and A-94,#34 (L111) drill 3/8 deep - chooss the type, yaNl
#6-3MC-2 tap 15 deep a3 shown. Lock assembly with Part 4-g2 Srade or i, of mabeis SuB-AssemBey
and check for claarance with part A-15 - ream if nece MACHINE FINISH SIECIFICATIONS: uwm on oo umsse OAK RIDGE NATIONAL LABORATORY
prevent dinding. 1. Finih rywboh are In sccordance with e OFAATE &Y
ASA Standard BAG.1-1956. macTioNs: £ UNION CARBIDE NUCLEAR COMPANY
2 Rowhnem height rohee wrs e A DWISIOK. OF UNION CARBIDE CORPORATION
T [ s — o o ¢
onpraued in microlacher anauey k= S | AecerTEp - °
. Fo petaot et et indsted ‘\‘L\—;vww lw
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PARTS LIST
- 0. DESCRIPTION TERAL
B-€) Be3) (B) (Bes WG M0 | e (e, saz, erc) e
0-52467 | + | Loper bracket Stesl
Stock 10| Soc hd cep screw H/4-20C-2 x | Ig. Steel
Stock 1 Retaining ring - Truarc #5000-)37 Steel
Stock 1| Bearing - Fatnir - #KPIOA
-52457_ | i | Besring housing
@ Stock * Hex jam nut  7/16-20NF-2
Stock 4 | Lock washer - 7/16 sta
B StocK {2 | Shim, £ 3/4 00 x 25/32 1D x thickness ss read
831 [B32B-22 =1 D-52466 2 | Adjustable dushing
< @ Stack 21 Soc hd cap screw, #10-20NC-2 x 1/2 19,
ﬂk B N Stock 2% [ Llock washer - #10 std.
TR Stock 6 | Soc set screw (cone point} JIO-INF-2 x 1/2 1g.
SECT/ON B-B @ g > 052453 | 2 | shate
SCALE: I"=yv . o R 2t 52967 | b | Screw
i Stock 16 Flat ho mach screw  #8-3240-2 x 1/2 1g.
DETAIL ‘D ; SORILL THRU. > S D-S24GE | & | Retsiner 6061-16 AT
SCALE: 7=} IN ASSY. €t Stock . Ball bushing seal - Thomson #S-750
Stock W | Ball bushing - Thamson #4-122026
AN\ | 52072 | 2 | Seacer $061-T6 Al
@ @ ﬂ_. o B¢ D-52%08 | Ball bushing housing Steal
i) @@  B-21 | Stock n Soc he cap screw - 1/4-20M(-2 x 3/ 1g. Steel
Y B-29) Stock 46 | Lock washer = 1/4 ste Steel
Q‘ Stock I} Shim - 1732 thick size as reqd. Steal
e - . o-szuee |1 | clie Steel
§ " DETAIL C 052469 | 1 | Hings 051-T5 Al
SCALE D 17=1" D-5249 [ Pin 3
- Stock ! Rolbpin 3/32 dis. x 58 lg. Steel
i Stock 2 | Rollpin 1/16 dia. x 3/8 lp. Staed
H D-52469 1 Hinge support $06)-T6 A)
ey o z N | Stock 1| Synchronous metor - Superior Type 55250
1 FIAAS =33 D52466 | 1 | Wotor slate Stee?
T o T Cme o 00_ _6 Stock 18 Soc hd cap screw 1/4-20NC-2 x 5/8 Ig. Steel
S35 == . Stock | Sprocket - Dismond #25825 Stoel
@ i Stock 1 Rollpin ~ 1/8 dia. ¥ 1 /2 Ig. Steel
'y 052466 ' Lower bracket Steel
5-4 ; — _ e Stock 3| Flat ha mach screw FI0-3ZF-2 x %8 \g. Steel
N o N . X Stock 1] Serocket chain, Diamond #25 x 78 pitches Ig. Steal
__ {inciudes one conn. 1ink)
G Stock 1| xey, 3715 sauare x 1/2 15, Steel
Stock 1 Hex jaa nut, 1/2-20MF-2 5T
= 1800, Stock 3 Lock washer - 1f2 ste S8
= D-52467 | | | Serocket - Diamond #25832 (modified) Steel
- B [ U D-52467 i Fork support 6061-T6 Al
@ Stock 1 Rollpin - I/#6 dia. x §/8 1q. Steel
852467 | 1| Fork $061-T6 A1
D-5247) [ Cam Teflon
@ p 0-52470 [ Bearing guide 6061-T6 Al
i D-52466 2 Bushing Steel
SECTION A-A ! bsay | (| Yoke 061-Te Al
@ a3 @ SCALE f=1" i 05471 [ 1| Hendde $051-76 Al
Stock 3 Flat hd mach screw - 1/4-208C-2 x 3/4 lg. Steel
Stock 2 Soc hd shoulder screw - 3/8 dia x 3/8 g shid.,
@ S/ 16~ 1BUKC-3A the Steal
Stock 2| Dowel, I/¥ dia. x I" 15 Steel
Stack 2| Micro switch #BZLA2-LK
@ Stock 6 | Soc nd cap screw, I/4-20KC-2 x 42 lg. Steel
- - Stock 3 st 14 7/8 x 3 1/4 x 1/32 thick Stee
{:: r, _ SEL TYE. @ 0-52071 | | | Movable clamp As noted
| DETAIL D @ 052470 | 2| Support 5061-T6 Al
M ——— Stock I | Nicro awitch - #BILK2-RH
i @ ‘ $tock 4 | Soc hd shia.scraw /16 gia x 3/8 g shld.
| 1/%-20UNC-34 the Steel
_ B0 | Stock 4 | Washer - 1/2 00 x .328 1D x .0M6 thick Stee)
F« = ‘ 1 y Y A - 4 BN A7 Bronze
| Stock 2 Soc hd shid screw 1/4 dia x 3/8 1g shle
Y | \ \ \ \ \ \ \ \ / \ \ \ #10-2HUNC-3A thd Steal
- T 7 Stock ] Re ing ving - Truarc #5000-193 Steel
Al Stock 1| Bearing - Fatnir #PI0
! 52456 | || Bearing housing Steal
! [1e-s6 [o-5271 | 2 | vowet
1 Sock 8 | Nex hd mach screw - 5/16-18HC-2 x 1" Ig,
I N | 0-52469 | W | Kex he mach screw 3/8~16NC-2x 2 lg.
| [l ~ i Stock & ! dex nut - 3/8-I6MC-2
| [{i AN 05292 |1 | Base plate
| ‘ﬁ_% i 0-52470 2 Dowet
I CEATan Stock 2| Hex nut - 1/2-13NC-2
N1 A | Stock 4 | Rd hd wach acrew #6-3MMC-2 x Y16 1g.
| - Stock 1| Box recoptacie - Amphanol MSSI02A-28-8P
| /‘ o567 [+ | pin 81
| | P Stock 1 | Dowel - 3/16 dia. x 778 3. Stoef
| | | ' Stock 1 Sering - Asaociated ¥EI60-OHI-150 8T
| { Stock 1 Shim - 7 x 2 x thicknesa a2 reqd Stesl
| ‘ | Stock 2 Flat hd mach scraw - ¥10-2nC-2 x 5/8 1g. Steel
| I D-52u68 il Funnel 58T
| | D-S7460 | || Switeh piste 061-76 AT
o570 |t [ Clamp As noted
! 52472 |1 | Frame Steel
‘ D-52468 1 Veper cas 6061-T5 Al
| Stock 6 | Soc hd cap screw £10-24KC-2 x 5/8 1g. Steel
L 0-52%68 | | | Switch plate 061-T6 Al
r - D-52468 1 Lower cam B06(-T6 Al
\ ) Stock t Shim - thickness and 1ize as read Stee)
\ L i D-52467 2 Spacer ssT
R Stock 2 Washer - 3/8 00 x . 203 1D x 1/16 thick 357
—— . Stock [ Wiggen quick comnect nipple FQDR-29
Stock 8 Lockwasher &/16 std st

R]

TR R
R Femntit’s-1-o2| Pore 3i3ia)
=3

o ——— R e =y —
Comions 2762, - o (fnish symbois 409 height waues l&,,.,,,w‘ ﬁj\_w»\,w(nz, J_.r Ydegres

G 3 = are nce % £ J""S—I’ , 1—-
Cromon_|3 82| 3 ) weAS NOTED | Hialisen E E- 52452

- / SEE DETAIL C*

Romarks:

2. Thomson Industries, inc., Manhasset, K. Y.
3, Sueerior Electric Co., Bristo). Comn.
l | M. Diawond Chain Co., Indi
5. Micro Switch, Division of Hinneapolis Hone:
§. Weldes Kohinoor Inc., Long Ialand City I,
5-85) @ @ 7. Amphenol Edectronics Corp., Chicage 50, ()
8. Associated Spring Corp., Bristol, Conn,
B ooE

NOTES @

The Fafnir Sesring Co.. New Britain, Conn.

. Wiggens 0il Tool Corp,, 3424 East 01
Loa Angeles 23, alif.

1 = PAINT ALL NON-WORKING STEEL
INSTRUCTIONS .

pmic Bivd.,

well, Freeport, 111,

URFACES wWiTH
ONE COAT' OF PRIMER ACCOROING 70 MANUFACTURER'S

SUB-ASSY. B DETAIL 54 * 8 D524

SUB- ASSY. B DETAIL SKH. * 7 |O-52471
SUB-ASSY. B DETAIL SH. ¥ 6 [D-5297)
SUB-ASSY. 8 DETAIL SH.* S5 (D-5246

SUB-ASSY. & DETAIL SH*¥4 U-52468
SUB-ASSY. B DETAIL SH.* 3 D-52467 |
SUB-ASSY. B DETAIL SHn* & D“5£‘464|
SUB-ASSY. AE B DETAIL SH.F/ |D-52453

SYB- ASSEMELY A~ £- 52251
REMOTE WELDER-MAIN ASSY. |D-52450
REFERENCE DRAWINGS DWG. NO.

THORIUM ~J233 FUEL ROD FACILITY » 3019

REMOTE WELDER
S5UB- ASSEMBLY “B"

LIMITE o oomengions uLzes
omiEmwie smcineD

LY —

| GENERAL SPECIFICATIONS
iniess Otherwise Specified:

1. Break all sharp edges 1/64 max.
enachons: £ 7 Yy, grade, or finish of materiat
ey be chosan by fabricator,

3. Roughness height of machined
surtaces shall not axceed <7,

OAK RIDGE NATIONAL LABORATORY
orouns v
UNION CARBIDE NUCLEAR COMPANY
DIVISION OF UNION DE CORPORATION

OAX_RIDGE, TENNESSEE

A-93809 - /10D
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PARTS LIST
oy | owe N, | aen DESCRIPTION (NAME, SIE, ETC.) MATERIAL
A 654878 | 1 | Su8-Ass v AL — Feame
B _|D-54873| 1 |58 -Bsar B -LorRia8e
¢ |DHEBO| / | SusB- Assiy T 7Rl £y

— K& -
-
i
T : ;
1
@ o -
1 [z S “———25
| P ! B
Ve T L :
ag Al P s
T :
a— T T T T r
T = T
k,\J :
) ‘ [ |
‘ , ]
Jf’l ) i
|
; - — — : . .
(S8 - Assvy €~ Séa2d
Sys - Hsst B - JEE23 |
Seg- 4350 B 24828 |
REFERENCE DRAWINGS DWG. NO.
Ve o2 ee fop frorery = 3019
Den 517y CHECKER
Moty _OSsepBLy,
ot om o . U"JENEW SPECIF’(J;T‘ONi OAK RIDGE ':L‘GL L ABGRATORY
] revsons Toue [wen]ero e [ i o o UNioN CaRaIDE NUCLEAR COMPANY
TR L 04 Lo ] DIVISION OF UNION o
22, 6,5500|67.62| Pare -1 —_ s y fSyrey mmml!ml“‘
e o - - CFinish m-m‘mmﬁmﬂu /5 7 G\M;&i g,h,l»»;l, ;*/zt sl
e ) are in scoordance =
Cootorn) Y8144 -y 340 4 s p = 846.1-1958) 20 E- 59877 J
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PARTS LIST
m[mml.’& DESCRIPTION (NAME, S, ETC.) MATENAL
A=l . D-5eesl 1} Cover 1$t1 4 Load
A2 D-ENI05 | B [ Dawl st
A-3 | D-5NaSY 1 Datactor tubs ehleld St1 & Load
Ay | Bogeasl ‘ 1 Spsert st1
AS ‘ D-5N887 | Usper collimtor o St 4 Lend
A-¢  Thigaess 2 Dawl G
A7) 'Stock | 2 ' Eje sut 3/e haster Carr #30IYV8 ;s
A8 Stock 2 Flat washer for 3/8 screw © sl
A9 | Stock ] Lock washer for 9/8 screw Post1
A-10 " Stock ! 2 ' Sdc hd cap serew_2/6-1886-2x | {/8 1g. _ s
L A=11  D-Busss 2 | Dawel Posst
PA-12 . D-64885 1 | Lower collimator 31k Lead
[FSPRE NI |0 cak 'st1 & Load
| Soc hd cap scraw §/16-(8NC-2 x 5/8 1g. Lom
Lockwasher for §/18 sceow o st |
sac rew [/4-206C-2 % 3/% 15, "t
Lackuasher for |/4 screw stt
o S0c hd cap screw /H6-IBNC-2 x | 3/% 1g. st
waunting slete st
1 _Sipport table st
o Hx h¢ screw 1/2-130-2 x ¥ 1p. st
8 1 Hex out 1/2-13MC-2 st
A-23, | Stock 8 | tiveling pad Reid Cat. Wo. L-l sl
ol Riller 88T
12! Bearing, Boston Sear SFBES-4
27| Screw BT
2 | Seacar, 25/63 1D x 9/4 0D x .09 thk ssT
2 | Wex nut B/ie-1amc-2 i
Ul Rdtler St G heop.
oL x eet screw F10-20AC-2 x 3/4 1g. st
5 | hex aut #10-24mc-2 LNl
1 Bracket 18061-T8 A1
% | Sdc hd cap screw 3/8-16NC-2 x 3/% g, !
2 | Sdaft support 180818 A1
7| _oden )
[ Lo
8 | Sdc hd cap screw 5/I8-1BNC-2x | 1/ g, oSt
8 | 36 nd cap screw B/16-18MC-Z x 3/4 1g. ) sti
4 Ere bolt, $/8-18NC-2 Reid #PE-3 . s
2| celtar, Jergens Cat. No. SHE-750 st
6 |t p ecrew  #10-290C-2 x 1/2 1g. i osa
Stock 70 | Lecksasber for 410 screw [
D-Beadd | 2% | Sheft support bosst
Stock 28 Sec hd cap scraw F10-204C-2 x | 378 1g. i
D-Gusss | 2 | Shaft . . TossT
(X I Win Frase oS
Stock & Sac set screw #8-32M6-2 x 1/2 1g. Lo
Stock % Relipin, 3/82 dim x 1/2 1q. | 00
D-5usse e sying {ustc Wire
Stock U RN ecrew #5-NONC-Z x 1[4 0g. Lo
Stock 4 Sk set screw §10-20C-2 x | 3/8 1g. [
0-Eea8n 2 Recker arm |6061-T6 A1
0-6ue90 ¥ Reller shaft PSSt
Stock % Baaring, Boston Gear FB-46-8 !
0-5vg89 o Riller o st
Stock 2 Baring, Bonton Gear FBNE-E
054889 ¥ Rytainer ars
Stock W Rl pin, L8 dha x 12 1g.
D-54889 2! b
Stock 8§ Sec hd cap screw #10-24MC-2 x /8 1g.
D-54830 H Recker arm SAaFE T
0-54887 11 Rick, Noston Gear FLEIY
D-54as2 1] oe
0-54882 VT
D-5us82 | 1| adid e
488 | Stock 2| Sac ho cap screw FIO-Z4NC-2 x 1" 1g.
L] 38 hd cap screw | N-20NC-2 x | 1/2 1g.
2| S hd cap screw 1.4-200C-2 x ¥ 8/4 1g.
[
AT0, L1 08| She bd_cap serew, 3/8-1eNC-2 x I° 1g. )
A-T1 | D-Suast 1] sepport table I Tsti
A-T2 | D-G4880 [ Rear cam 4081-16 At
A-TS | D-54s0 1| Front ces 5061-T6 A}
AT4| Stock ] % | 30c hd cap screw |/4-200C-2 x 172 1g. ,osu
*See MNore 7
Romarks
1. McMaster Carc Supply Co.) 840 Wast Lake Street, Chicago 6, |11inais.
2. Reld Tasl Supply Co., 302 West Delanc Ave., Muskegon Beights, Michigan
3. Boston Gear Works, Quinéy 71, Mess.
4. Jergens Tool Speciaity fe., 712 E. 163rd St., Cleveland 10, Ohio,
5. THOMSOoN L DusTRIES | INC. MANNASS ET, AEvy Yoox
NoTes ©
Lo Frer A-Cz rl'{kw/s}/fa By OfNL
B . fawr Ak LhRIMrSHED Sresc SoRESCES Wirk
ONE Coshr ok A Rusr FREVENIILE (Temicrs
Dersne S/ 5489/
D70 Sw, Vo D-598350
Derme _Su*9 23488
Dezrre  Sw”8 - 59888
Dersie 3477 D557
Derme Sl D-58684
Derae w5 D-SH685
Derave Sy~ # D-T188 4
790 Su73 D-548 83|
DETHK SHE D-5988&
Derrre. v/ - 548E /
Man ASs'y I 94877
| REFERENCE DRAWINGS WG NO.

3 e
THRSEM Y " Lot Ko £8/L179 3072
Dewrs17y CHECKER
Seus- AssemBer X Aesme

LT on iacsemons UNUISS
Otemerse eotcimes

OAK RIDGE NATIONAL LABORATORY

|
| idingd
[ oare Tarrofaero ! | UNION CARBIDE NUCLEAR COMPANY
Tt L - . | DIVISION OF U/BION CAREIDE CORPORATION
= L & o - oy, o
o— (P oyl ana bt s | a’m N ld??/"c""-
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Mew Departure Division, General Motor Corp., Bristol, Conn.
Part No. B-62, retaining ring, Truarc #5100-3!. Truarc Retaining Rings Divisien,
Waldes Kohinoor Inc., 47-16 Austel Place, Long Island City |, N

PARTS LIST
o | owe NO. | oo DESCRIPTION (NAME, SZE, ETC.) MATERIAL
B-1 ; D-54892 | Carriage 6061-T6 Al
i B-2 | D-54882 2 Spacer Sti
- : Stock 2 Soc set screw (dog point) |/4-20KC-2 x 1/2 1g. Sti
Stock 4 Ball bushing
Stock [} Ball bushing seal
'D-54882 1 Cam 6061-T6 Al
0-54892 4 Retainer 6061-T§ Al
Stock 8 Flat hd screw, #10-24NC-2 x /2 1g. 131
! D-54882 | Guids 6081-T6 A)
| B-10j D-5ueg2 | 1| Cam 6081-T6 Al
B-11: D-54893 t Gear box 6081-Te A)
B-12] D-54893 I Can 6081 -T4 AL
B-13| D-54893 2 Handle 6081-T8 A)
B-14| D-54893 1 Bracket 6081-T8 A)
B-15) D-6uast | | | Meter mount 6081-T6 Al
B-16| D-5usgy 1 | Cover 6081-T8 Al
B-17( D-5489% | 2 | Dowe! ST
'B-I83 D-54894 I : Worm gear, Boston Gear #D)IW4 Bronze
*B-193 D-54894 I | Spur gear, Boston Gear MDIBB 3t1
B-20) D-54894 t Shaft tidl
*B-215 0-54804 | | Worm, Boston Gesr FADVH St1
= ; B~22| D-5489% | Shaft St
| B8-23| D-5u89 ! Handie 8081-T8 Al
B-24| D5Y894 1 Pickup bail ST
L *B-25y Stock ] Hardinge collet index fixture
I 9 oy x| . B-26, Stock ) Soc hd cap screw |1/2-13KC-2 x 2" lg. (13
SRS 1 8-27| Stock 2 | Lockwasher for (/2" screw st
z N Ak i B-28{ Stock | Soc hd cap screw | /2-13NC-2 x 1 1/4" 1g. stl
ER @ | B-29] Stock 3 | Soc hd cap screw F10-24NC-2 x /6 1g. st
L, ok 4 | B-30] Stock 27 Lockwasher for #10 screw 31
" N . B-31 | Stock 2 5/16 soc hd shoulder screw x 1" 1g. £33
B-/ 6-32| Stock 1 3oc set scrow #10-2UKC-2 x 12" 1g. st1
W ew B-33| Stock 1] Soc hd cap screw |/4-20MC-2 x 3/4" 1g. St
SECTIOK AP I 8-3u| Stoek 10 | Lockwasher for 1/t screw st
! *B-35¢ Stock 2 Limit awitch
7B-36, Stock [] Soc hd cap screw, F10-28C-2 x | 3/¥ Tg. Sti
B5 @ 5-37L Steck 2 Flat Hd screw, #6-UONC-2 x B/8 1g. St1
B-sel Stock 8 Soc hd cap screw, #10-28NC-2 x 3/4 1g. st1
'5-393 Stock 1 Multi-jaw coupting, Boston Gear #FATS Stl
8-40 Stock 3 Flat hd screw F{0-32MF-2 x 5/8 1g. stl
*8-%1g Stock ] $10-Syn synchronous motor
B-42| Stock 8 Soc hd cap screw A10-2UMC-2 x 1" ig. t11
B-#3| Stock 4 Flat hd screw, #5-4ONC-2 x 3/8 1g. 3t
B-t4| Stock 1 1/8 dia rollpin x 3/4" 1g. L3131
B-457 Stock 2 Boaring, N.D. #77R-10xIC
B-48, Steck 1 Spacer, (1716 1D x 13716 8D x .126 thk ﬁu
B-47| Stock [} 3/16 dia rollpin x | 1/8" 1g. st
!-%; Stock 2 Retaining ring, Truarc $N5000-86 st1
B-49. Stock 1 Spacer, 21/64 ID x 1{2 0D x .500 Ig. St
8-501 Stock 1 1/8 dia rollpin x 7/16" 1g. 93t1
B-51g Stock 2 Bearing, N.D. £#77038xiC
8-52)g8tock ] Retaining ring, Truarc #8100-31 $¢1
B-53| Stock ] Spacer, 21/649 ID x 1/2 00 x .688 1g. $t)
NOTE: *These parts furnished by ORNL.
Remarks:
1. Part No. B-4, ball bushing {open type series} Thomson #OPN-122026. Thomson
Industries, Inc., Manhasset, Mew York.
2. Part Mo. B-5, ball bushing seal, Thomson FOPN-3-780, Thomson Industries, Inc.,
Manhasset, Mew York.
3. Boston Gear Works, Quincy 71, Mass.
4. Part No. B-2E, horizontal-vertical collet index fixture (right hand mounting)
Hardinge #HY-UN with 24-hole plate , Hardinge Brothers, Inc., Elmira, N. Y.
§. Part No. B-35, limit switch, Micro~ewitch #1L8l. Micro-Switch Division of
Minneapelis Honeywell Regulator Co., Freeport, {1lincis.
6. Part No. B-4l, Slo-Syn synchronous motor, Bifilar Type ¥$3260-1002. Superior
Etectric Co. Bristol, Con
Part No. B-4S, bearing inch series - Type R MNow Departure ¥77-R-10x1C, Now Departure Masr  Ass v £-59877
Division, General Motor Corp., Bristol, Conn. SUE - 358 g’/ D7 Sw *3 1 D-5489
Part No. B-48, retaining ring, Truarc #N-5000-86, Truarc Retaining Rings Division, Sel Ass v B s N, > 52893
¥Waldes Kohinoor, Inc., 47-16 Austel Place, Long lsland City |, N. Y. BN T - SIE T
Part No. B-5| bearing - extra small radial - Type 30, Mew Departure #77038xIC
REFERENCE DRAWINGS DWG. NO.
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GENERAL SPECIFICATIONS: CLASSIFICATION

DESITY CHECHER

508 — ASSEMBLY  BARRIAGE -

2. The fabricator may choses
grede or finish of materlal unless
otharwise specified.

1 MACHINE FINISH SPECIHCATIONS: LIMITS ON DIMENSIONS UNLESS OAK RIDGE NATIONAL LABORATORY
). Fnksh symbols are In socordance with UTeT srocinTD OPERATED BY
ASA Stenderd M6, -1985, macnons + UNiON CARBIDE NUCLEAR COMPANY
= huight voloes are the I OISR OF RN CARBIE CORFORATION
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] OATE. OATL APPROVED OATE E—— Z w 9. b, L‘“ /m
16,65, Bso i \O A ¢, 0w ! 8-1s: ! o e
[ R S T DS
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¥
PARTS LIST
':g'l MNQI.Z.‘,’;, DESCRIPTION (NAME, SIZE, ETC.) MATERWL
¢-1 | D-54ges } Wheel ossT
C-2 | D-5489S i Handle 1 6061-T6 Al
¢-3 | Stock b 1/2 dia soc hd shoulder screw x 2" 1g. st
¢4 ' D-59895 i Trolley }sosl-n Al
. £-5 ) Stock 4 ‘ Soc hd cap screw [ /4-Z0NC-2 x l_l/ll 1g. sty
C-6 | Stock 4 ! Lockwasher for I/4 screw sti
c-7 Stock (Y Soc hd cap screw F10-20NC-2 x 5/8 1g. st
c-8 Stock 4 Lockwasher for ¥10 screw St
C-9 | D-5MEs 1 | Eye 1606176 Al
C-10{ Stock . 3 | Flat hd screw #5-4ONC-2 x 1/2 g. LS ]
C-11} D-54895 1 Gage Vega Tool Sti
c-12] D-54B95 | Gage block { 8061-T6 Al
_ C-13] Stock 3 | Soc set screw FI10-29MC-2 x 1/2 1g. b8t
c-14; Stock 3 | Bearing, Boston Gear FB-68-8 i
_ C-16] D-5uggs 2 J Wheel 887
C-163 Stock 3 ' Retaining ring, Truarc #5100-37
. C-17. D-5489s 3 | Screw ssY
: |
L = E R - - —
|
Remrk's:
il M |. Boston Gear Works, Quincy 71, Mass.
H TP 2. TI‘}\IGI’C Retaining Rings Div., Waldes Kehinoor, Inc., 47-18 Austel Place,
Long lsland City I, New York.
!
4 |
|
1
|
{
1
!
i
| / ’
i
- 1
< ‘
; 1
Sarmz, OxAs Kead A7 Assy
SuB-Ass vy O DErsses |0-548 951
HAsn/ AsS-y - 34877
i REFERENCE DRAWINGS bwa. No.
<33 .
Lo kium T i Ko AR T W30/
GENERAL SPECIFICATIONS: ,  CLASSIFICATION
1. Mok ol therp odges 1/64 man., wmiows __ Drns ity CHeEcner
othervion e
2 The foeiorier mey chown e rpe, |, SvS - AssemBey O o Ev
otharwiee specified. :
MACHINE FINISH SPECIHCATIONS: LMITS ON DIMERWONS UNLERS OAK RIDGE NATIONAL LABORATORY
L. mm..u-.a...-m. OTHIRWIES Srrano oremTId oY
2 sl ronoat e UNON CARBIDE NUCLEAR COMPANY
noughors Juight rabs are the P DIVSION OF URIOR CARBIDE CORPORATION
ml * REVISIONS DATE | APPD { APPD Seiahen Fum o et soce, R — OAX_RIDOK. TENNEEICX
S wesprened In microinches. b Z’ X . AGErTe
CoAw OATE CHECKED OATE AFPROVED | DATE 1 For srloces ot olburwie bdicated, | Gw AR Ll“‘—lm
IC 8/55008 662 | Cannions 18- 146 — ougheem hight bl mot ~ Y % l.m—‘
DESIINED DATE DATE APPROVE! fATE ooeed —— /. =/ ~
ATE 1§ 15z 4. g-i-¢y % e =L, D
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AP R LT A,

v
e & | elle
“ ! .. 9 %"
14 | } I’y’_’
- | i I —r- IT. [REQ DESCRIPTION STORES NO.
! | 17T BROWN RECORDER (ADJ. SPANE ZERO)]
[1ka olw 2 |V | RECORDER CONTROL PANEL
/GD 5. 5. 8 REQ. Sido. 4 ReQ. . S 3 |1 [ 510-SYN"ST:250 TRANSLATOR
] — 4 [ 1 [NIE D-C POWER SUPPLY
-JFTL e 3" 511 |VSOLATING TRANSFORMER 069823560
“ . Ly 20IA. .
@‘/ PLAN "A-A ! Z;'H'[ T T — & Lom. 4 REQ. | G |1 | RECEPTACLE STRIP (MOGIFIED) [06-896-1919
SCALE? ¥id= 1" 3T all] 4 . e & e E T [ 2 [ANGLE BRACKET _FOR RECORDER |06.112- 0612
YTEM 25 TERM.COVER | . ole 8|2 |MOUNTING BOLT- = [} 06-388- 0740
YT
SCALE: Ya =\ 1 © 9|\ [BuD cABINET 06-788-0800
]: S . _1}7‘) 10| | | FILLER STRIP Y4 119¢ SPECIAL) CUT TO FiT
i Wi [ PANEL 8% 19 (WITH CUTOUT)  |06-786-1045
F 22 J‘ \TEM 24 TRANS. MTG | 2 | 1 | PANEL 10V, %19 (BLANK) 06:786-1055
) 13 1 [PANEL 127ax19 (BLANK) 06-786-1065
—‘1" o — 4] CHASSIS 06-TTA-0T13
e T = e 15| 2 | BRACE 06-774-0523
= 16| | | TOGGLE SWITCH DPDY- CENTER OFF [0G-974- 1726
[ l T | Pov. soK 1w (1-TURM) 06-928-2001
; i
_\ 18] 30°] PLASTIC EDGING Yax Vg e
. 85 ||Z 1911 [ TERMINAL sTRIP 06-860-3263
20| V| TERMINAL BLOCK (CURTIS 3 POINT]
e | 21|15 | NAME TAGS ~DYMO'EMBOSSED TABLE BELOW
2 @ | I TEM-1L MOTOR CONTROL PANEL 22 | | [ HUBBELL™ 7327- 3w. POL. MALE RECEP. {05-012- 3124
1) l | REQ. STORES NO. 06-786-1045 23 [ 1 | PANEL 57ar19 (BLANK) 06-786- 1025
: : SCALE: N 24| ' | TRANS.MTG."I1GA.CRS
25| | | TERM. COVER *1i GA. CRS
13
: A YaG sTAMPING
+— i ‘ Ho| MARKING
. \ SPAN
o I P aiad
- = - 2| FINE
e RG-G2U S/N 06-292-0194 3 ZERO
) e /() 4 | COARSE
w } P BROWN RECORDER ) TPC 2700 CONNECTOR 5 [SENeTIVITY
| (e
. ; 6
I o l/ MYD. ON PANEL SIGNAL
{ ' Lo | L0G TAPER 7] st
A i | SIGNAL | PHOTO-TUBE ¢ PULSER CKT. BOARD ) 5
A N i | 1 CRYSTAL ASSY. —_—— e — —
N ' | 110V, 6O~ HE-voLT l' 12V, T 3 71
g LYy | | SIGNAL —{% ! J o z
o > b Beag o0 | [0 sow
. 1 } \ RECORDER CONTROL I, N— — ‘ cew [ [v2] FasT
S o 8-*1aTw ~4 l ] | ew
I | 1T 2L MAL a |
T 3 CHASSIS o P
D) b RECEPTAGLE cew TERM\NAL51 5 | ‘4| sTO
-~ b 1 o w 15| cew
- o (44
b MOTOR CONTROL - . . DRIVE MOTOR LIMIT SWwS. 2306 Vi fpneg | i< oAamPiNG
_in ) _— c ¥
i < —1 ‘
[} X '
¢ | “ 1 ‘ B X e/ NN ‘I
‘ , .@ T T T T = 2 2 ] SCANNER
| ! " sLo-sYN 7 —A 3 ! D,.Rs‘tg_"s‘i‘;ﬁ‘l TRANSLATOR
| | HN ST-260 TRANSLATOR -3~ 4 . TERMINALS
'ir L - ! & — 2K [IEN
> c | O 1] 5 ||
c > ey 51
[ Y SN ‘ i @ —J I 33
.
~le R L ; i (D CELL
o P S S L([‘j REMOVE WALL |
f—_— e ® JUMPERS
PN SN ;
?) - ~ - —o— - : ) PULSER CIRCUV'T
L3 D oy
[ Y fo === NOTE : MODIFY “X" TERMINAL AT TRANSLATOR 8Y
r ; 5 MOVING INTERNAL CONNECTION TO JUNCTION
/ R ; s el | e OF RGAf RGS. SEE DWG. Q-2536-2
PR L——{—u (%4
-
' e "—:-:—’ ! | o — e J \
1 500 @D 600 IS I S ol power supPLY RG-SPA[U SN 06-992-1504
. — ! i O \OMA - 0-2.5KY 1PC- 27000 CONNECTOR
|
3 - ‘ _ .
ﬁﬁl @ @ REAR|VIEW CELL 4 REFERENCE DRAWINGS oW, No.
; besan msromveury W, J, GRETER
INTERCONNECTION SCHEMATIC > CELL & BLDG.
KILOROD CEL
FRONT VIEW SIDE VIEW 3019
DENSITY CHECKER
INSTRUMENT CABINET
LIMITS ON DIMENSIONS WNLESS
OTNERWISE SPECIFIED
| L | e INSTRUMENTATION AND CONTROLS DIVISION
NO. REVISIONS DATE | APPD | APPD FRACTIONS: 2 OAK RIDGE NATIONAL LABORATORY
P c— pr— OPERATED BY
oz | T e prrmon e prClMALS: UNION CARBIDE NUCLEAR COMPANY
ATE ] pATE APPROVID [ ANGLES: + SUBMITTED 28~ /94 2] NAEPTED, . DATE W / DATE
£ e b W
TS pL 0194 8 .‘é,,f, \0,( A frhemen M2
3 oD BATE ROV DATE SCALE: AS NOTED v I Q_ZSSS-\E RO
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APPENDIX D

Equipment Purchase Specifications

Technical Specifications for Remote Weigher

Remotely Operated Ultrasonic Cleaner
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TECHNICAL SPECIFICATIONS FOR REMOTE WEIGHER

SCOPE
This specification covers the design, fabrication, and testing of
a remotely controlled automatic weighing machine.

REFERENCES

None.

REQUIREMENTS

A. General Description

1. The machine will be a part of a remotely controlled process-
ing line. It will be used to weigh and batch three
different quantities of three different powders preparatory
to blending.

2. The machine shall include:

a. Three electrically or mechanically controlled feed
mechanigms.

b. A single scale assembly capable of weighing, in sequence,
three predetermined quantities within *1% accuracy.
Changeover may be either automatic or accomplished
manually with the aid of manipulators.

A dump system. Fill and dump controls shall permit

[Tel

fully automatic operation, nonautomatic operation, or
any combination of automatic and nonautomatic fill and
dump.

A visual indicator which shall be legible at a distance

ol

of 10 ft. Readout may be either at the machine itself
or on a remote indicator. The scale of the indicator
shall be calibrated in grams and half grams.
3. SBupply and discharge hoppers will be supplied by the Company.
The materials to be weighed and batched are:
Powder No. 1 — 522 g of —6 +16 mesh powder.
Powder No. 2 — 130.5 g of —50 +140 mesh powder.

1o Ie

Powder No. 3 — 217.5 g of —200 mesh powder.

o

Powders Nos. 1 and 2 are very dry and abrasive and flow
like dry sand. Powder No. 3 flows like dry talc. Sample
powders cannot be supplied by the Company.
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B. Materials and Equipment

1. All operations shall be electrically or mechanically con-
trolled. Hydraulic or pneumatic operators or controls
shall not be used for any part of the system.

2. The maximum permissible voltage at any control or instrument
with which the operator comes in contact shall be 110 v ac.

3. The maximum size of the machine, not including hoppers fur-
nished by the Company, shall be 3 ft by 3 £t by 3 ft.

4. The machine shall be fitted with a 1ifting eye located
approximately over the center of gravity to permit handling
with a 1/2-ton crane. The machine shall hang reasonsbly
level from the crane hook.

5. Materials: All parts which will come in contact with the
powders being weighed shall be made from any 300 series
stainless steel. Flat surfaces shall have a 2B sheet finisgh
or equivalent. Welds, if required, shall be ground smooth.

6. All other materials, insofar as practicable, shall be any
300 series stainless steel.

C. Manufacturer's Data

1. The Seller shall furnish the following information with the
bids:
a. Sketch or photographs of the proposed equipment showing

principal dimensions and accessory components.

o

Complete description and sequence of operations.
¢. Complete description of proposed remote controls and -
operators.
2. The Seller shall furnish the following information with the
equipment on delivery:
a. Three copies of complete operation and servicing
instructions.

D. Acceptance and Tests

1. The Seller shall demonstrate the ability of the equipment
to be furnished to meet the requirements of this specifica-
tion prior to shipment. Tests shall be performed at the
Seller's site and shall be at the Seller's expense. G
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2. The Seller shall notify the Company at least 10 days in
advance of such tests.

3. Acceptance shall be at the Seller's site upon satisfactory
completion of the tests gpecified above.

E. Packaging and Shipping

1. The equipment shall be securely crated and/or skidded to
prevent damage or contamination of the working surfaces
during handling and shipping.

2. The Seller shall include a complete set of installation,
operating, and service instructions with the equipment

upon shipment.
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TECHNICAL SPECIFICATIONS FOR ULTRASONIC CLEANER

SCOPE

This specification covers the design, fabrication, and test of a

remotely operated ultrasonic cleaning system.
REFERENCES

None.
REQUIREMENTS

A.

B.

General Degcription

The system will be part of a processing line and will be used
for cleaning zirconium rods 1/2-in.-diam by 48 in. long. The
cleaning medium will be water. The system shall include:

1. A carriage to support and rotate the rod during the follow-
ing operations. The carriage shall be capable of being
raised above the level of the tank to permit the rod to be
placed and removed by a remotely operated manipulator.

2. A complete ultrascnic cleaning system, including provisions
for remotely controlled filling and draining of the tank.
The tank shall drain completely.

3. A water spray system to rinse the rod after the cleaning
operation and to thoroughly wash down the interior of the
tank after each cleaning operation.

A warm air drying system to dry the rod after final rinse.

5. The tank and attached components shall have a lifting eye
or lug, located approximately over the center of gravity,
for handling with a crane.

Equipment

The tank shall be made from any 300 series stainless steel and

shall be all welded construction. The interior surfaces shall

have a 2B sheet finlsh or equivalent. All welds shall be

ground smooth.

The maximum tank width and length shall be 15 in. and 60 in.,
respectively. The height of the rod in loading position

(carriage raised) shall be 40 in. from the floor.



91

The carriage assembly shall be made of any 300 series stainless
steel. It shall be equipped with powered rollers or other
device to rotate the work piece during the cleaning, rinsing,
and drying operations. The mechanism for raising and lowering
the carriage shall be operated either electrically or mechani-
cally. Hydraulic or pneumatic systems shall not be used. The

work piece shall be held in a horizontal position at all times.

Tne tank shall be fitted with a splash-tight cover to seal the
tank during cleaning and rinsing operations. The tank cover
may be opened and closed in conjunction with the carriage

raising mechanism.

The spray rinse assembly shall spray water in a manner that the
work piece, the carriage, and the interior of the tank are

thoroughly rinsed.

The warm air dryer shall be capable of thoroughly drying the

work piece in less than 5 min.

Controls and operators shall be either electrical or mechanical.
No hydraulic or pneumatlic controls or operators shall be used.
A1l operations shall be remotely controlled from a console
located at least 30 ft from the processing line. Mechanical
controls shall be operable by means of nonarticulated manipula-
tors (supplied by the Company). The maximum permissible voltage
on any control or instrument at the console shall be 110 v ac.

The power supply and ultrasonic generator shall be located at
least 30 ft from the processing line. The ultrasonic generator

shall have an output of approximately 500 w at 25 kec.
The transducers shall be lead zirconate.

This equipment shall comply with applicable requirements of the

Federal Communications Commission.

Operations Seguence

1. Raise carriage, place rod on carriage (by manipulators).
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2. Lower carriage into cleaning water (tank may be filled
either before or after ralsing the carriage to receive rod).
Cleansing cycle.

. Drain.

Rinse and drain.

Dry (5 min maximum).

~N O W

Raise carriage, remove rod.

Manufacturer's Data

1. The Seller shall furnish the following information with the
bid:
a. BSketch or sketches of the proposed equipment showing

principal dimensions and accessory components.

|’

Complete description and sequence of operation.

c. Complete description of proposed remote controls and
operators.

2. The Seller shall furnish the following information for
approval prior to the start of fabrication:

a. Assembly drawings.

b. Mill test reports or certifications for all materials
to be in contact with work piece or ultrasonic cleaning
medium.

3. The Seller shall furnish the following information with the
equipment on delivery:

a. Three copies of complete operation and servicing

instructions.

Tests and Acceptance

1. The Seller shall demonstrate the ability of the equipment
to meet the requirements of this specification by means of
operating tests to be performed at the Seller's site and
at the Seller's expense.

2. The Seller shall notify the Company at least 10 days in
advance of such tests.

3. The Seller shall furnish a certified report of such tests.
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Acceptance shall be at the Seller's site upon satisfactory
demonstration that the equipment furnished meets the

requirements of this specification.

F. Packaging and Shipping

1.

The equipment shall be securely crated and/or skidded to
prevent damage or contamination of the working surfaces

during handling and shipping.

The Seller shall include a complete set of installation,
operating, and service instructions with the equipment

during shipment.
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APPENDIX E

Drawing Index







THORIUM - U233 FUEL ROD FACILITY BLDG. No. 3019 | CELL 4

MECH. EQUIP.-°" 8 2™ FL. MECH. EQUIP.- 1" & 2" FL.(Cont'd.) MECH. EQUIP.-3"FL STRUCTURAL CHEMICAL

DWG. No.{ TITLE DWG. No. TITLE DWG. No. | TITLE DWG. No. | TITLE DWG. No. | TITLE
D-45015 Castle Manipulators Sheet | 0-51225 Blender Assembly E-42986 Tray Dumper Assembly D-50475 Concrete Floor Plan A n—u&:zau Evaporator Tray Detail
D-45016 Castle Menipulators Sheet 2 D-51226 Blender Details D-142987 Tray Dumoer Details D-50476 Concrete Floor Plan Section D-52954 Th-U233 Processing Engr. Flowsheet
D-45017 Castle anipulators Detsils 0-51227 Blender Details D-42988 Tray Dumper Details D-50477 Floor Liner ) D-52055 Blending Tank {Vessel No. C) Assembly and Details
D-45018 Castle Manipulators Details D-51228 Blender Details D-42989 Tray Dumper Details 0-50478 First Floor Gamma Shield 0-52857 Uranium Tank (Vessel No. D) Assembly and Details
D-45019 Castle Manipulators Details 0-51229 Blender Details D-42990 Tray Dumper Details D-50479 First Floor Alpha Seal 0-52958 Tank and Charging Hood Supports
D-45020 Castle Manipulators Details D-51230 Blender Details D-42981 Tray Dumper Details D-50480 D?talls first Floor Area 0_5‘2959 Sol. Tank (Vessel No. 3) Assembly and Details
0-45021 Lead Plug for Glove Ports D-51234 lielium Leak Test D-42992 Tray Dumper Details C-50u81 First Floor Armor Plates D-52960 Sol. Tank (Vessels A and B) Charging Head Assembly
0-45022 Elevator Assembly D-51235 Hlelium Leak Test Details D-51237 Work Table Truck Assembly and Details D-50482 Second Floor Plan _ D-52861 Solids Processing Area Service Piping Layout Sheet |
0-45023 Elevator Details D-51236 lielium Leak Test Details D-51238 Work Table Truck Details D-50483 Equipment Shaft Elevation ) 0-51962 Solids Processing Area Service Piping Layout Sheet 2
D-45024 Elevator Details | D-52450 Remote Welder Assembly 0-51239 Work Table - Table Assembly D-50484 Vertical Section, Stair and Platform Details D-52963 Tray Dryer (Vessels G, H, J) Assembly
D-46558 Recycling Hopper Assembly E-52451 Remote Welder Sub Assembly A D-51240 Work Table - Table Details D-50485 Second Floor Alpha Seal Plan. D-52964 Tray Dryer Details Sheet |
D-45559 Recycling Hopper Details Sheet i E-52052 Remote Welder Sub Assembly B D-51281 Work Table Assembly b-50486 Second Floor Alpha Seal Sections D-52965 Batch Evaporator Assembly (Vessel No. 6)
D-46560 Recycling Hopper Details Sheet 2 D-52453 Remote Welder Details D-51242 Calciner Track Assembly D-50487 Second Floor Alpha Seal Sections 0-53966 Batch Evaporator Details
D-46561 Recycling Hopoer Detail Sheet 3 D-52454 femote Welder Details D-51243 Bag-Out Port Details D-50488 Second Floor Alsha Seal Sections 0-53967 Compressed Gas Cylinder Station
D-46562 Recycling Hopper Details Sheet 4 D-52455 Remote Welder Details D-51244 Work Table Dolly Assembly b-50489 Second Floor Alpha Seal Details A-51968 Sketch - Pump Motor Assembly Base
D-465€3 Recycling Hopper Details Sheet § D-52456 Remote Welder Details 0-51245 Work Table Dolly Details 5-50480 Balcony and Third Floor Plan ) 0-52969 Blend Tank Heater (Vessel No. N)
0-50371 Ball Valve Control Shaft Details D-52457 Remote Welder Details D-51246 Work Table Dolly Details D-50431 soms Preparat,oﬂ Area - Horizonta) Sefhm D-51970 Blend Tank Condenser (K) Batch Calciner Condenser (L)
0-50372 Interlocking Control Shaft Details D-52458 Remote Welder Details D-5)247 Work Table Dolly Details D-50492 Solids Preparation Area - Vertical Section D-52971 Solids Processing Cubicle Piping Plan and Elevation
D-50373 Push Pull Control Shaft Details 0-52459 Remote Welder Details D-51248 Bag-Out Port Details 0-50493 Second and Third Floor Gamma Shield D-52972 Solids Processing Cubicle Pipe Sections and Det
D-50374 Vibrator Control Cable Details D-52450 Remote Welder Details D-51249 Bag-Out Port Details D-50494 Solids Preparation Area - Panel Details D-52973 Solids Processing Area Service Piping Layout Details
D-50418 Door Clamp D-52461 Remote Welder Details D-51858 Crucible Dumper Assembly D-50495 Solids Preparation Area Elevations D-48099 RI Blending Tank Test Assy
0-50443 - Blender Valve Control Shaft D-52462 Remote Welder Details -51859 Crucible Dumper Details D-50486 Vertical Section Looking North E-34099 Experimental Glove Box
D-50420 Blender Valve Control Shaft Details D-52463 Remote Welder Details D-51860 Crucible Dumper Details D-50497 Air Lock and Hatch Enclosures Details D-52986 Solids Processing Cubicle Sampler Arrangement
D-50421 - By Pass Valve D-52u64 Remote Welder Details 0-51861 Crucible Dumper Details D-50498 Air Lock and Hatch Enclosures Details D-5I957 Solids Processing Cublcle Sampler Detalls - Sheet #|
D-50422. Equipment Carriage Assembly D-52465 Remote Welder Details ¢-51862 Crucible D-50438 Access Ladder Details D-52988 Sollds Processing Cubicle Sampler Details - Sheet #2
D-50423 Pallets D-52466 Remote Welder Details D-518€3 Hopper - Weldment Assembly . D-40283 R Preliminary Solids Preparation Arsa
D-50424 Ce}l Service Index D-52467 Remote Welder Details 0-51864 Elevator - Assembly and Details 0-40288 Preliminary Solids Preparation Area
0-51175 Fuel Rod D-52468 Remote Welder Details D-51865 Elevator - Details
D~51176 Vibrator Details D-52469 Remote Welder Details D-51866 Elevator - Details
D-51i77 Vibrator Details D~52470 Remote Welder Details D-54250 Window No. | Installation
D-51178 Yibrator Details D-52471 Remote Welder Details D-54251 Window No. 2 Installation
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