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LARGE CERAMICS YOR FUSION APPLICATIONS

WILLARD E. BAUTE and SIEPHEN D. STODDARD
Los Alamos Scientific Laboratory, Los Alsmos, New Mexico 87545, USA

Prominent ceramic rew materials and products manufacturers were surveyed to determine the state
of the art for alumina ceramic fabrication. This survey emphasized current capabilicies and
limitationa for fgbrication of largc, high-density, high-purity, complex shanes. Some directions
are suggested for future needs and development.

Ceranic-to-ceramic sealing has applications far several technologies that require large and/or
complex vacuum~tight ceramic avapes. Information is provided concerrning the assembly of complex
monolithic ceramic shapes by bonding of subassemblies at temperatures ranging from 450 to 1500°C.
Future applications and fabrication techniques for various materials are presented.



LARGE CERAMICS FdR FUSION APPLICATIONS

WILLARD E. BAUTH and STEPHEN D. STODDARD

Los Alamos Scientific Laboratory, Los Alamoa, New Mexico 87545, USA

Prominent ceramic raw materials and products manufacturers were surveyed to determine the state

of the art for alumina ceramic fabrication.

This survey emphasized current capabilities and

limitations for fabrication of large, high-density, high-purity, complex sghapes. Some directions

are suggested for future needa and development.

Ceramic-to-ceramic sealing has applications for several technologies that require large and/or
complex vacuum-tigh: cerawic ahapes. Information ie provided concerning the assembly of complex
monolithic ceramic shapes by bonding of subassemblies at temperatures ranging from 450 to 1500°C.
Future applications and fabrication techniques for various materials are presented.

1. INTRODUCTION

Large, vacuum—tight ceramic components are
needed by the fusion community f»or a number of
applications including Tokamak current breaks,
neutral beam injector insulators, auperconduc-
ting magnet insulation, and several first wall
requirements. The entire plasma containment
veasels for Reverse Field Pinch Machines are
ceramic.

The electrical inaalation propertiee of cer-
amic matarials coupled with high purity, chemi-
cal stability, strength, and resistance to heat
and radiation damage make them attractive, in
fact necessary, for many fusion applications.
Most high purity caramics are sommercially a-
vailable only in relatively small aizes, while
very large ceramic shapes are often required
for fusion. The use of ceramic ahapes having
dimensions in the range of one to three meters
has been proposad for some applications.

in the first aection of this report we de-
acribad tha rasults of a suvvey of the major
Americsn tachnical caramic manufacturera to
datermine the aize limitations for commercially
available caramica. In the second raport sec-
tion methods of joining ceramics componants to
form largs, complex ceramics ahapes are re-
ported.

2. INDUSTRIAL CAPABILITY FOR LARGE CERAMIC
SHAPE FABRICATION

In ordar to define industrial capabilitiea
for fabrication of largs, high purity caramic
products in commarcial quantitivs a aurvey of
ths major tachnical carsmic manuiacturars wvas
undartakan. Although thare are tachnologias
for fabricating large, high dansity, high puri-
ty parta from savaral caraaic matariala, alu-
mina ia tha pradominant commarcial matarial.
Accordingly, tha aurvey was conductad to datar-

mine the state of the art for alumina ceramics
fabrication.{1]

The five primary concerns for which this
survey sought industrial input are presented
in Table I.

Table I

Examples of Information Requested

1. Variety of chemistry in commerical
bodies including alumina content and
major impurities.

2. Maximum sizes of regular and irregu-
lar shapes within fabrication capa-
bilities.

3. Types of forming, firing, and finish-
ing facilitias.

4. Araas of current technology that show
potential for large shapes.

5. Vital factors in future capability
devalopment.

This aurvay also wvas designed to obtain in-
formation about the relationship between raw
data points. For axample, it is useful to know
if fabrication of large plates is Limited more
by compoaition than by [abrication or firing
systam size.

The largast aize capability raported for
ractangular platas wvas 560-mm long by 500-mm
wida by 40-mm thick. The largaat right circu-
lar cylinder wvas 510-mm o.d. by 460-mm long
with a 40-mm-thick wall. Thasa aizas are gen-
arally indapendant of composition with the ax-
caption of bodias containing mora than 99.5%
slumina, Limiting sizes were also smaller for
rlip caat parts than for those made by dry or
isostatic prassing. Whan thase sizas vare



limited by aquipment capacity it was a rasult
of a aize limitation impoaed by the caramic
manufacturer or because of a lack of conaumer
interast in larger aizes. The fired densities
raportad §or these psrcta range from 3.40 to
3.94 Mg/m” (i1.e. 90 to 971 theoretical den-
aity). :

Responsea to quaations concerning large, com
plex shape fabrication indicate a general lack
of exparience in chia area. Mcat frequently
these parts are formed by ilaopresaing a billet
and machining to the required ahape. The cur-
rent limiting size for finished parta is about
130 by 130 by 120 mm.

It is apparent that the primary factor lim~
iting fabricated part size capability has been
the lack of commercial interest in large, high
purity parts. The consensus among survey re-
spondents is that Zimensions of one-half to one
meter would involve very little extension of
existing techiology, particularly for rela-
tively aimple ahapes. This opinion presup-
poaas aignificant intaraat and financial sup-
port for the purchase of larger capacity form-
ing and firing aquipment. Significant in-
craases above about a one meter dimension and/
or an increase in complexity will require a
well-designed davalopment program as well as
the procurement of large capacity forming and
firing equipment, ample raw material, and suf-
ficiant anergy supplias.

The commercial alumina compositions of pri-
mary interest for use as containment systema
contain at least 99.0% alunina. This require-
ment has been based on the need to minimize
materials additions that would reduce the
chamical snd/or physical atability of the con-
tainment aystem in fusion anvironmants. This
- aquirament has not been corroboratad by ax-
periments’ avidence. The information presented
is limited to induatrial fabrication of bodies
wvith graater than 95X alumina. It ahould be
noted that aignificant incresses in current
part size capabilitims could be applied to aome
of the proposad ceramic rejuirements if a con-
cession could be made in favor of lower alumina
content of tha ceramic bodias (s.g. alactrical
porcalain, etc.).

Several materials and fabrication techniques
hava shown promise for axtansion of exiating
technologias to tha fabrication of larga and/or
complex shapaa. Thaaa promising arsas include
improvementa of forming and firing ayatams, use
of matarials vith incrassad raactivity, improv-
ing snargy aff.ciency, and the use of component
joining tachniquaa.

3. FABRICATION OF LARGE SHAPES BY COMPONENT
JOINING TECHNIQUES

3.1 Bonding with no chamical variation
Savaral projacts raquiring fabrication of

large, high purity, vacuum-tight caramic shapas
hava baen puraued succesafully at the Loa Alamoa
Scientific laboratory (LASL) by means of
caramic-t>-ceramic sealing of fired and ground
subsnaenmblisa. Fabrication of large and/or
complex, wonolithic cerami: ehapes in this man-
ner has not bsen an astablished commercial
capability for high purity ceramic materiala.

One approach that has been developed at LASL
for ceramic-to-ceramic sealing involves bonding
of ceramic components to provide an assembly
that is monolithic with regard to both chemistry
and refractoriness. This approach consists of
sealing two or more ceramic parts using a slip
or paste of the same comnosition as the parts
being sealed. An example of a complex, high-
purity alumina ahape fabricated using this
sealing technique is that of a pump-out port
(Fig. 1) that was used in a cerauic thermonu-
clear fusion containment system for the Syllac
wmachine.

Fig. 1. Syllac Pump-Out Port

Because of the complexity of the port, it cannot
be fabricated by conventional ceramic forming
techniques. The bonds of the port ara formwed
by applying the joining ssalant onto the joint
area betwean two unfirad praformed sahapes. High
temperature firing provides a fully aintered
port that is monolithic with regard to both
atrength, chemical composition, and vacuum in-
tegrity. Thia technique alao has baen applied
auccassfully to othar high purity oxide aystems
including magnesia, zirconia, and thoria. This
technology, although daveloped for ralatively
swall, complex parts, could be axtandad to
larger shapas given adaquata capacity forming
snd firing aquipment.

3.2 Glaas aasslant joining

Joining of aubsasamblias using glass aealants
provideaa a vary useful nethod for fabricating



assemblica vhen chemistry and/or rafractori-
neda are not major cohsideratious.

The basic materials requirements of asealants
for large ceramic-to-ceramic aeals are: (1) com
patible CTE between the components and the seal-
ant; (2) good sealing action when fired at rela-
tively alow heeting rates to minimize thermal
atresses in the bonded components; and (3) ‘seal-
ants that form a seal and meture chemically.at
temperatures significantly below the softening
or alumping point of the components being
scaled. In addition, it is hiphly desirable
to have eeveral sealant materials with maturing
conditions covering a wide temperature range.

Seven glass and glass-ceramic mrterials have
been developed or modified at LASL [2] for use
in joining nf subassemblies. These sealants
cover the maturing temperature range from 450°
to 1500°C. The general approach used to de-
velop these sealant materials started with a
review of materials that form glasses and
glazes [3,4], phase equilibria [5] of the sys-
tems containing these materials, and estimation
of CTE for matured glasses and glares.[6] Each
candidate sealant resulting from the evaluation
of these data was tested for its ability to
exhibit flow, limited reactivity and compati-
bility of CTE when matured in contact with high-
purity alumina shapes. Sealants that proved
successful in these evaluations were then
tested for bulk tensile strength using a bonded
step joint. All of the sealants described
proved to be as dtrong or setronger than the .
alumina shapes being bonded in this particular
step joint design.

The group of sealants that have been devel-
oped have a wide variation in chemistry es a
result of the need to maintain a glassy phase
with a compatible CTE to alumina while allowing
refractoriness over a large temperature range.
The materials systems used to develop these
sealants include Pb0O-B,0.-S10,, BaO-B_0.-Al,0

273 2 273 7273
and KZO-A1203-5102.

Figures 2 and 3 show assemblies fabricated
using the glass aealant approach. Figure 2
shows a 30-cm-diam cylinder of 99.5X alumina
wvhich includee seven sapphire windows hermeti-
cally asaled in the wall using aasalants of six
different compositions. Figure 3 ahows an am-
aembly of eight 20-ce—-diam 962 alumina cylin-
ders that has baen aealed uaing four different
ssalants. During fab.icstion of theae saalad
assamblian, aome of the seals were rafired
saveral times, in some cazes uainy thelr ori-
ginal maturing conditions, with no apparant
affact on the asal integrity.

Fig. 2. Multiple Window Seal Segment

Fig. 3. Multiple Segment Sea's

Each of the sealints described above has been
used to repair uniatisfactory seals formed by
other glass ascalants with equal or higher matur-
ing temperature. This capability enhances the
versatility of this group of sealants. For ex-
smple, given the requirement for fabrication of
a complex alumina assembly, seals and/or coat-
ings may b2 applied to the developing assembly
in at least six different atages. Each stige,
avolving at a lower maturing tempersture, would



provile tte capability to repair any defec-
tive aeals appearing during prior proceasing.

4. SUMMARY

Industrial sizes of high purity ceramic parts
are currently limited to relatively simple
shapes with maximum dimensions in the range of
one-half meter. The availability in asealing
systems, such as those described, greatly ex--
pands current commercial fabrication capabili-
ties for large and/or complex alumina shapes.
The capability has been demonstrated to form
multiple, vacuum-tight seals up to 5.0-m long
between alumina and/or sapphire parts during
one or more firing operations using the com-
vositions described. These sealants also were
used to repair and/or modify previously formed
seals, It is felt that there is a potential
for application of these technologies to other
ceramic systems.
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CRESCHEDULED AUTCSTART program which zercs the common area stalus wo~cde and
TONNECTs  the RMI Interrupts, 1€ errons  are  qgetected  during thic
initiallzation the operatur e notified that all or part of the
communlcation svetem 1s not operational,

Common EBlock Structure

Each of the four common areas is structured as in the following
dlagram:

word
0 Status Word (RRXSTA)D
{1 word)
1 Regi=zter Area (RRXREG)
715 wrrds)
16 UFT Area (RR®UFT)
(& waords)
25 170 Buffer IRRXEUFD
(129 words)
154 File Pos. Index (RRXDPI)
(2 werdo)
156 Remote Device Name (RR¥DEV)
(1 word)
157 Femote Device Class (RRNYOCL)
(1 wore)
co | . T
158 l Cparec

Statu- Word (REMSTAZ

The common status word has the following bit definitions:

EQU Bit Meaning

RRXESY 0 Zef 1f the common area 1< busy.
RPRMYONL 1 2n-line test bit, The requezsting computer can set this



RRXASS 2
RRXHOL 3
4
5
6,7,8,9
RRXREQ 10
RRXCOM 11
cC
RRXLNT 192
MYCPU #EF

bit and interrupt the other computer to see if the
other computer is on-line, The other computer should
reset this bit to 1ndicat:z that it is on-line. At the
present. time the on-line test bit is nct used. If an
attempt ‘= made to request a service from ar off-line
crmputer  the symbiont will relinquisn forever while
waiting for the "operation completed” bit to be set.

Set if the requested file is not assigned in the task
of the remote computer.

I/0 honld condition. Set if the remote device 1is nat

ready and action by the operator is required. This
indicates that the symbiont is i1n a "stall" concition.

Spare

Spare

Bits 6,7,8,% are reserved for future services other
than REX I/0 renquests. For example, other types of REX
services or simple core-to-core data transferc.

Set 1f a REX I/0 request is the service requested.

Operation complete. Set if the remote operation has
been completed.

Bite 12,12,14,15 are used to transmit back to the
reqguesting cpu the condition codes as returned by tha
remote REM IS0 service. At the present time the
symbiont dces not use this information.

Other EQU Locations

Length of an individual common area.

Actual memory location of the cpu number (0,1,2). This
location i= actually reserved by the system for the
63"d party lines interrupt vector.



Scme Ceorments or the Tasks
Which Pespond to the PMI Interrupts
FHR,RVK,PTF

These tasks are actually itwo source codes because the DMP's of the
satellite computers cannot access the common memory which resides in tre
host. That is, RVR and RTR are identical and RHR must transfer the I1/0
buffer from its private memory to the cormon area for & wrile operation
ucing the r and from common to private with 2 read operation using the
P, '

The tacks are designed to be general programs which can perform remote
functions otrer than REX I/0 servicec,

Resources of the Tasks

Fig. S and Fig 6 are sample listings of the resources of the tasks as
they might be cataloged.

Notice also that practicelly 3ll of the disc files on the Hosl are
accessible by the satellites, but orly two files (BSL and the random access
file RAD) on the satellites ore accecsible by the Host. Like the magnetic
tapes and the card reader these disc files also have logical file names
which are the same as the device names. The exceptiorn= to this are thoss
disc iiles and devices which exist on all machines.

Fig. 6 is a list of the resources of the symbionts RT, RH AND RV. The
source codes and resources for these symbionts are identical.

trror Condition=

Various error conditione can arise during operation of the symbiont.
These are cutlined below:

Ereor Actinon

File not assigned at the The symbiont types "FILE xx NOT ASSIGNED AT

remate cpu PEMOTE CFU™ and aboris the calling program.
Here xx 1= the nume of the file after all file-
to-file assignments have been resolved.

Note that files may be "protected"” by not

_8_



SOURCE OF RESNURCES FOR

VEFAULT
Filt SH
TASK RTR

STACKS #0064

JOUPERATIONS
PAGELSHARING

SYSPAGES #®O2

DeALLUCATE
oslIAS #4000V

JPTionN
VPT1UN
LUGF ILE
LUGFILE
LUGLGFILE
LUGFILE
LOGFILE
LOGF ILE
LOGF ILE
LOLF ILE
LOGF fLE
LOGF ILE
LOGFILE
LUGFILE
LUGHILE
LOGFILE
LUuGF ILE
LCTFIILE
Lt oF ILLE
LUGF ILE
LUGF 1LE

LUGFLILES #n0y4

LuuvkFluet
LOGKF ILE
LUGFILE
LUGLKFILLL
LUGLKF JLE
LULF ILE
v 3 5

NO6
6
MC
MT1
M12
(of
PSL
FSL
3SL
AS7
Do
DNA
DB
LDNC
GND
AS1
RS2
AS3
ASY
ASD
ASo

rm
LP

UL
TYH
RaH
MmAF
To

BC8 uCs

#000C
802
401

ALL

SSL+SSL»
MT1+MT1.
MT2.MT2,
CR, CHo
PSL S0
FSLJFSL
SulL«5SSLy
AS7+457
DNODNO
UDiVA+DNA
UNB«UNB »
UNCoeDNC e
ONU«DNG »
AS14AS1.
AS2+AS2
ASS5+a53,
ASY44ASY
ASD A5
A>6 445560

GPMe 0
LP2+LF2
BSLeBSL

TYe TY
RAaUsKALl,
MAE s MAF »

PECULLlAR PRIVLEGED

SHACLE

#0U00U wUOLUuU

Fig. §

SOURCE OF RESOURCES FOR RVK

VDEF-OLT
FILE SM
1ASn  HVR aC8 nCa

STACKS 80064 #000C
IOPERKATIONS &Q2
PAGESHARING #01
SYSPALES ®rO2
DEALLOCATE ALL

H1AS 8B000U

UFT10N  NUé

UFT1I0NM 6

LOGFILE ™MC SSL«SSL.
LOGFILE MT1 MT1.MT1,
LOGFILE MT2 MIZ2eMTy
LOGFILE CR CRe Ry
LOGFILE PSL PSLWPSL.
LOGFILE FSL F5SLeFSL.
LOGFILE SSL SSL«SS5u
LOGFILE AS7 ASTAS7.
CUGFILE DNU DNUGDNWNO,
LUGFILES u04y

LOGFILE ONA DNWNAWDMAS
LOGFILE DB DNB«UNB.
LOGFILE ONC UNRC«DNCo
LOGFILE OnNLU ONDeDID o
LOGFILE AS1 AS14+AS1,
LOGHILE AS2 AS2+AS2.
LUGFILE AS3 AS3:AS3.
LOGFILE ASH ASH«ASH.
LOGFILE AS5 ASD«ASS.
LOGFILE AS6 ASHAS6H
LOGFILE GPM QPr«GPM,
LUGFILE LP  LPYeLF1lo
LUGFILE mMAF MAF « MAF
LOGFILE tiLH BSL«BSL.
LOGFILE TYH TYe 1Y
LULGFILE RAH KADekAabo
e 3 5 70

PECULlAR PRIVLESED
SPACE #0000 wOOUV



SOURCE OF HKESCURCES FOR R“R

DEFAULT
FILE SM
TASK RHR 8FF aoFfF

STACKS #0064 n000C
JOPERATIONS w02
PAGLESHARING 801
SYSPAGES 802
DEALLOCATE ALL

B1AS ®0000

LOGFILES ®O04

LOGFILE ULV BSL«BSL
LUGI "LE ULT dSL«BSL
LOGHILE TYV TYe 1Y
LOUGFILE TYT TYs TY,
LOGFILE RAV RAU.RAD.
LOGFILE KAT RaURAU.
v 3 5 75

PeCuLlAR PRIVLEGED
SPACE #0000 80000

SOURCE OF RESOURCES FOR RH

ut.FauLT
FILE SM
1ASn  RnH HFF HO6

STACKS ROO064 RUOODA
TUPERATIUNS 8D
PAGESHARING #H01
SYSPAGES u0?2
DEALLOCATL  ALL
B1AS #000U

IG 34 5 76
FLCulIAR PRIVLEGED
PECULIAR SYMB1ONT
SPACE #0000 ®000U

Fig. 6



Remote device is off line

R:mote card reader/punch,
paper tape reader/punch
or printer is not ready

The program aborts during
a remote I/0 operation
and leaves the ''common
busy™ bit set.

assigning them in the task of the target cpu or

by not placing them in the SYSGEN c¢f the
sending cpu.

Types "REMOTE DEVICE xx IS OFFLINE" and sets
the symbiont device off-line. Here xx is the

actual device name.

The symbiont types "!xx ? (bell)" and goes into
a "stall" condition until the operator either
fixes the device or aborts the calling program.
When thz remote device is made ready the I1/0
will resume.

At the moment the common status word must Dbe
zer.ed using the opcrator command "//MAC " --

modify aclual memory. A better way might be to
put this intoe an operator command (OC) to
initieilee the communicalions <symbilont and

we have been
this error has yet

In the six months
however,

common areas.
using the cystem,
to occur.

SYSGEN Statements

The follow.ng SYSGEN riLatements were added to the Host SYSGEN source:

MYCPLU  BORG
GLOBAL
SVYWCONTROLLER RV

SYMCONTRCLLER RT

#BF,2

GRFER,3,, .252,XCPU

HOST IS CPU 2

COYMON FOR COMMUNICATIONS
SYMEIONT FOP VERTICAL
SYMETIONT FOR TANDEM

DEVICE LV, RV,200,1,,,0,0,0,0,0,0,6 UER LIE ON VERTICAL
(EVICE ULH,RH,200,1,,.,0,0,0,0,0,0,0 USER LIE ON TANDEM
DEVICE F&Y, RV, £00,1,,,0,0,0,0,0,0,0 RAND, ACCESS VERTICAL
DEY ICE RAT, RV, 200, 1, ,,0,0,0,0,0,0,0 RANG. ACCESS TAMDIM
DEVICE TWY RV, &0 TYPEWRITER ON VERTICAL
DEVICE YT, RT, 30 TYPEWRITER ON TAMDEM
PRESCHEDULE RV, .M SYMETONT TO VERTTCAL
PRESCHEDULE RT,,5M SYMBIONT TO TANDEM

PRESCHEDULE Rvi2, .M PECHOND TO VERTICAL
FRESCHEDULE RTR, , M RESPOND TO TANDEM

he satellite computers have the

same SYSGEN sources except for the

-9-



cpu-numbers -- the Vertical c¢puv Is cpu 0 and the Tancem is cpu 1:

MYCPU EORG #BF, 0 0 FOR VERT., 1 FOR TANDEM
GLOBAL G¥FER,3,,,764,XCPU  COMMON FOR COMMUNICATIONS
SYMCONTROLLER RH SYMEBIONT FOR HOST
DLVICE TYH,RH, 80 TYFEWRITER ON HOST
DEVICE CR,RH, 80 CARD READER ON HOST
DEVICE LP,RH, 134 LINE PRINTER ON HOST
DEVICE MT1,RH, 256 MAG TAPE 1 ON HOST
DEVICE MT2,RH, 256 MAG TAPE 2 ON HOST
DEVICE AS1,RH, 256,1,,,0,0,0,0,0,0,0 FHD PARTITION

All partitions on the host's fixed head disc

DEVICE AS7,RH,256,1,,,0,0
0

0,0,0,0,0 FHD PARTITION
DEVICE DNA,RH, 200,1,,.0,0,0,0,0,0,0

M1 MHD PARTITION

’
[ ’ 3 ’

All partitions on the host's moving head disc (M1)

DEVICE PSL,RH, 200,1,,,0,0,0,0,0,0,0 M! MHD PARTITION
DEVI1CE R&H,RK, 2006,1,,,0,0,0,C,0,0,0 RAND. ACCESS
DEVICE ULH,RH,200,1,,,0,0,0,0,0,0,0 HOST BSL
FRESCHEDULE RH,,SM SYMBIONT TO HOST
PRESCHEDULE RHR, ,SM RESFOND TO HOST

The BORC macro is a MODCOMP SYSGEN macro which "back-origins" to the
address given as the first argument and »nuts in the value of the second
argument. The 7 extra words at the end of the DEVICE statements sllow the
MAN IV svstem to put in the information about these "disc files" withcut
Jdectroying the next DEVICE cstatement. That 135, the seven extra words make
the code generated by the DEVICE statements the same length as the code
generated by the DISCDEVICE statements.

Program Uizes

<

The sizes of the programs are a: follows, omitting the 768 words of
GLOBAL COMMON:

RT.RV,RH (the syimblonts) ........... ... ... ..., #14 (1044,)
RVR,RTR (respond to interrupl) ............... #5C (92)4)
RHR C(respond te interrupt) ... ... . .. .. ..., #1000 (2%64)
Cold Start Imitialization ........... ... .. ... #05 (2REGD

_10_



The symbiont system of comnunication does not, at the present time,
suppert system I/0 which uses the DMP chaining. This would include such
operations as loading a program (quick load module) from 2 remote disc. We
have also found that using the "LIST" command in the Task/Overlay Cataloger
(TNC) when the disc partition is remote is also not possible. It is
possible, however, tc GET, PUT, SAVE and RESTORE remotely using TOC.
Easically the system described here is designed to allow the use of remote
peripherals.

Soeed

The speed of the system 1s slower than a comparable 1/0 operation
locally because of the additional nverhead of a second call to BIOS in the
remote computer and the time required for the taskmaster to schedule the
tacks which are connected to the RMI interrupts. Howewver, This time is
usually small compared to disc arm motiom. In fant, we routinely use =&
scrateh partition of the M1 dise of the host to compress sateilite disc
files because thz lack of arm contention makes the operation proceed almost
twice as fast than if the same local disc 1s used.

As an example of the ditference in speed, the following tesi. was made:

A FORTRAN program on disc M1 of the host was compiled by a satellite
computer and the output was sent back to the host for printing. The binary
output was plarced on the szatellite's local disc. The same operation was
done on the host with MO being used faor the binary output. In both cases
the line printer spocling was dore to *he host's fixed head disc. This way
the dizc arm coarterlion should bhe about ths same.

Using the satellite the time required was one mirute and fifty-two
“econds and, using the host, with all local devices, the time required waz
one minutes and fortv-eight scoconds -- a differernce of four seconds or les:z
Fran 4%,
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