














August 27, 1971

September 9

October 6

October 15

October 26

October 28

November 11

December 3

Decembsr 15-17

December 29

January 17, 1272

Januarv 19

Januarv 26

Februarv 1

Satellite Communications

Meetina with Hinchman, Lasher, Hatfield, Ewing
on DOMSAT analysis reguirements,

Hatfield submitted preliminary report on
domestic satellite orbit utilization. (SC1)

Hatfield submitted preliminarv calculations of
satellite interference, (SC2)

Draft report of detailed interference
calculations submitted to Lasher, (SC3)

Supplementary calculations concerning
interference, and copy of interference
computer program submitted, (5C4)

Brief statement of conclusions of interference

repogt and supplementary material submitted,
(sc5

Whitehead Statement on DOMSAT issued
reflectino in part Katfield analysis., (SC6)

Participated in review of SRI study effort.

Further conclusions concerning DOMSAT
opportunities submitted, (ScC7)

Participated in review of Ross TEC and SRI
DOMSAT study effort,

Submitted draft of final report on “Domestic
Satellite Orbit/Spectrum Utilization,” (SC8)

Attended meeting with NASA (Sam Fordyce) and

contractors regarding orbit/spectn
utilization.,

Work to provide satellite communication cost
information initiated with ITS., (scg9)

Development started on launch cost computer
program, (SC10)

Comments on Ross TEC Report Subr tted to
Lasher, (SC11)

Meetina with Lasher, Nelson, and Hatfield to
discuss Ross TFC report, (SC12)

Report on computer subroutine to calculate
interference in FDM/FM systems, (SC13)




Februarvyv 10

March 20

April 3

November 24

December 19

December 22

December 28

January 3,

Januarv 25

January 27

, 1971

1272

Submitted report “a General Analysis of
Domestic Satellite Orbit/Spectrum Utilization
to Hinchran. (sC14)

Statement from OTP releasing above report to
NTIS, and subsequent Press Release, (SC15)

Request from Lasher for additional work on
DOMSAT issue, (SC16)

Mobile Communications

Meetino with Thornell, Cooke, Hatfield, Lowe,
Polishux.

Stated desire for in-depth analvsis or
proposals and comments due in Spring in
response to FCC Cocket 18262,

Would like demand studv for mobile service as
a function of cost, technoloagy, and social
factors, and data concerning Covernment use OT
mobile,

Deferred formal requests until December 15
meeting with Mr, Whitehead. (M1)

Hatfield notified Mr, Whitehead in agreement
on action in the mobile area.

Hatfield assisted in oOTP interviews for
?otintial contractor to study Docket filings.
M2

Hatfield and Millie obtaining backgrouna
%nformation in anticipation of OTP activities.
M3)

//Eacquound paper on “Economic Benefits of

Mobile Radio Systems” was prepared, (M4)

Meeting with Thornell and Polishuk to proceed
on mobile program development, (M5)

Meeting with Thornell, Cooke, Polishuk, Black,
and Salaman to discuss OTP's expectations in
mobile area, (“6)

Attendeqd Motorola briecfing on mobile
communications at oTpP, (™M7)




February @

Februaryv 10

February 23

February 24

February 28

Febrnary 2¢

March 1-3

March 7

March 14, 15

March 23

March 24

March 31

October 21, 1971

November 2

Meeting with Cooke and Hatfield concerning SKI
mobile data, and reviseAd project descriptions,
(M8)

Revised crogram sumrary for mobile
communications submitted to Cooke, (M9)

Work on mobile arez with ITS initiated, (M10)

Work statement on mobile area received from
Thornell,

Obtaineqd mobile simulation prooram from
Motorola. (M11)

Statement of assistance in determining mobile
svstam coverage submitted to ITS. (M12)_

Meeting with TITS personnel to further define
mobile tasks, (v13)

Attendeqd IFFE Microwave Mobile Radio
Symposium, (¥14)

Meeting with Mandanis, Lane, and Hatfield on
SAT Mobile Contract, (M15)

Participatsd in AT&T briefinag at OTP on their
Dockat 18252 filines, (M16)

Request submitted to Wil ©Dean to release
frequency data regarding mobile study, M17)

Interim Report on mobile program proagress in
Tasks I, ITI, and IIT submitted to Cooke, (M13)

Mobile cost data requested form Motorola,
(m19)

Spectrum Policy

Berrv and Fwing submitted preliminary thouchts

concerning program for this area to Hinchman.
(sP1)

Meetina with Hinchman, Thompson, Lynch,
Lasher, Rerrv, and Twina,.




December 3

December 9

December 10

December 27

January 14, 1972

February 3

Februarv 22
March 3
March 13
March 16
March 22
March 29

March 31

Of 1interest are: a measure of how much a user
uses this resource, definition of user
richts--considerinn the TEMPC report results,
what porticn of the electrospace is occupied,
analvsis of the communications resource using
the geostationary orbit, and a study of the
earth station network, (SP2a,b)

Ewing submitted sugoestions concerning orbital
communications capacitv in response to Nov., 2
meeting, (SP3)

Meetina with Berrv, Ewing and CSC personnel to

discuss CSC computer program on Communicaton
Satellite Costs. (SP4)

Meeting with ¥Xinchman, Ewing, Berrv. CSC
proagram not of high orioritv, Presented the
need to determine the electrospace unused,
€.9., in a metropolitan area, (SP5)

Letter from “wing to Lynch discussing progress
in furthering ideas of Dec, 3 paper in light
of Dec. 10 mesting, (SP6)

Berrv submitted paper, "MetrOpolitan Spectrum
Availability Study to Hinchman., (SP7)

Contacted  ECAC concerning availability of
frequency and eguipment data, (SP8)

Schedule of tasks for assignment policy for
%he )qeostationary orbit submitted to Lynch.
SPS

Request to Cohn to obtain frequency data.
(sP10)

Justification for frequencv data needed from
Dean submitted to Hinchman, (SP11)

Summary of work in defining Orbit Rights and
Value submitted to Hinchman, (SP12)

Further definition of orbit rights submitted
to Hinchman, {SP13)

Review of orbit wvalue project by Hinchman.
(sp14)

Further review of orbit rights project
submitted to Hinchman, (SP15)

Comments conc=rnina orbit rights and orbit
value projects submitted to Hinchman. (SP16)







February 29

March 3

March 8

March 10

March 13

March 14

March 20

April 5

April 5

September 30, 1971

October 6

October 29

November 3

Final report on CATV costs received from RMC.
(R12)

Comments on OTP CATV Demand Study submitted to
Polishux., (B13)

Approach to survev of home terminals for CATV
systems received from ITS. (B14)

Attended RMC briefing at OTP,

Comments on RMC report submitted to Weinberg.
(B15)

Outline of cost survev of local origination

?quipment for CATV svstems received from ITS,
B16)

Comments concerning follow-up work on RMC
results received form Besen, (B17).

Letter to Besen transmitting Stanford and Rana

%ATV)model proarams as revised by PSD for OTP.
BR18

Sample runs of Stanford and Rand programs:
Rand CATV Financial Model, and
Comanor/Mitchell CATV Financial Model
submitted to Hinchman, (B19)

Warnino Svstem

Meeting with Joyce, Partch, Polishuk, Salaman,
Jovyce would like PSD to undertake a thorough
study of disaster warning svstems to clarify
the menu of Options™, Program to be completed
by April 1, 1972,

Would also like an evaluation of IEC proposal
to be completed in 2 to 3 months, (W1)

Joyce confirmed earlier discussions and
requested 6 months study, Request study plan
by Nov, 1, (w2)

Partch submitted Study Plan, (w3)

Meeting Jovce, Partch, Berry, Martin, Babcock
with OCD and NCAA on warning system, (W4)

Meeting  Jovce, Partch, Berry, Babcock to
discuss n=rrower study plan,




November 15

November 16

November 17

Nacember 6

Necember 3

{[jecember 13

NDecember 17

Januarv 4,

January 10

Januarv 11

January 14

January 20

Januarv 25

Januarv 27

Februarv 1

February 23

1972

Partch submitted revised studv plan. (W5)

Preliminary contract discussions Wioas
potential contractor., (W6)

Meeting with Joyce, Babcock, Partch, Polishux,
Messerschmitt to discuss study plan.

Meetinag with A,R,F. contractor re warninyg
contract, (wW7) '

Partch submitted proposed plan for warning
receiver contract study to Jovyce, (W8)

Berry presented working paper on costs
(benefits of home warning svstem)., (W9)

Jovyce requested Partch to proceed with
contract. (W10)

Meetina Partch, Russell (IFC), Salaman to
discuss IFC prorcsal per request of Jovyce,

Receiveqd warning receiver cost/performance
study propcsal from contractor., ("11)

Let purchase reguest for study contract to
purchasinz,

A.R.i. notifi~d to initate work on contract,
(2

Meetino with Beervy, berrv, and Partch
concerning proaress on warning system project.

Rkima to proceed to examine DEI calculations
on probability of falsing and error. (W13)

Comments on DEI calculations submitted by
Akima. (W14)

Preliminary specifications on receiver
obtained from A.R,F, (W15)

Purchase O©Order for A.R,F. contract issued,
(w16)

Meeting with Davis (A.R.F,) and  Partch
concering contract proaress. (W17)

Meetins with Jovce, Beerv, Polk, ¥nale, Berrvy,

Partch, and Pclishuk to discuss Warning System
provram, (W18)




"« bruary 24

“arch 7

Marchi3

“arch 24

tarch 25

December 6, 1971

Januarvy 7, 1972
Januarv 20

Februarv 18

March 1

March 6

March 8

March 14

March 23

March 24

Meeting with Martin (0CD), Beery and Partch to
discuss A.R,F, receiver contract, (w18)

Preliminary receiver cost data submitted to
Joyce., (wW19)

Comments concerning receiver contract
submitted to Jovyce, (W20)

A.R,F, contract extended to April 10. (wW21)
Meeting with WMainard and Beckbam  (AT&T),

Babcock, Beery, and Partch to discuss use of
telephone for home warning, (w22)

Technolosv/Svstems Asseggment

Lockett Wood  prepared preliminary  paper
showing opportunities and problems in area of
short-haul comrunications.

Revision of Wood paper, (Tat)
Project summary submitted to Hinchman. (TA2)

TV Technolorv review Contract outlined by
Hinchman to RBerrvy,

Draft description of TV Technology review
contract submitted to Hinchman by Berry. (TA3)

Memo from Berry to Crumlish, OT, about TV
Technologv Review contractors. (TA4)

Initial meeting with Denver Research Institute
Industrial Economics Division re TV
Technoloay. (Ta5)

Discussion of Technology/Systems assessment
area with Hinchman, Mustin, Lynch of OTP,
Hatfield, Berry, Wood of oOT.

Second meeting with DRT, Proposed Pro ject Team
and discussed plans,

Revised description of TV Technology Review

contract  sent  to  Hinchman, Mustin, by
facsimile, (Ta6)




April 5 Received proposal from DRI: Technological
innovations in Vvideo and their potential
impacts on industrv, the consumer, and

government, (TA7)

International Communicaticns

December 17, 1971 Backaround  paper “Submarine Cables and
Communications Satellites: Some Recent
Developments” sent to Lasher, (IC1)

January 3, 1972 Black discussed Pacific communications with
Lasher.

January 11 2 brief survey of the problem and current
Pacific communications situation prepareu.
(1c2)

Januarv 20 Meetino with Lasher, Black, Cole, Salaman, to
define problem areas in internationad

communications, (IC3)

March 15 Request from Tom Mustin for curriculum vitaes
of International Relations people. (IC4)

March 28 Possible tasks concerning Pacific Trust
Territory communications received from Lasher,
(1c5)

March 31 Response sent to Mustin with biographies.
(1C6)

Common and Specialized Carriers

February 23, 1972 Meeting with Lasher and Black to define tasks
in specialized carrier area. {(CC1)

March 9 Re-~verificatin of cost characteristics of
networks submitted to Lasher. (CC2)

March 10 Phone call from Carruthers turning project
attention to station wiring costs, (CC3)

March 16 Tables to support March 9 memo submitted to
Lasher, (cc4)

March 31 Company profile data on Continental Telephone
Corporation, Submitted to Lasher., (CC5)




March 23

April 7

Januarv 11,

January 13

Februarv 17

Februarv 29

March 3

March 20

March 28

April 6

1972

Letter of comment on network cost
characteristics from Lasher to Black. (CC6)

Copies ©of maps indicating  geographical

coverage by various phone companies, submitted
to Lasher, (CC7) .

Information Service

Meeting with Joyce, McCrudden, Polishuk, and
Salaman, to discuss management information
system,

Meeting with Lyons and Salaman to discuss OTP
librarv automation,

Reports on MUSE information system received
from Veta-Lan~uage Products,

Meeting with Joyce, Lowe, Polishuk, and
Salaman to discuss information base activity.

OTP library (4500 titles) processed on machine
readable cards,

14 files available for computer access within
Telecommunication Services Center,

Draft report on “Cuide to Telecommunication
Services provided to Joyce and Hinchman (IS1)

Meeting. with Jovce, Polishuk, Roberts,
concerning information base regquirements.

Meeting with Potts, Rosich, and Salaman to
discuss MUSE system,

Preliminary population data accessible.
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OFriCE OF TELECOLUAUNMICATIONS roLisy ;

EXCCUNIVE OFFICE OF THE PRESIDLMT

WASHINGTON, D.C. 20534

starch 1, 1972 ]

To: The File
. .~ AT 5 "1‘-‘}.
From: Fichael lcCrudden iy,
W
. . . %
Subject: ~ Meeting with PSD Management Personnel, February 29, 1972

The following agenda items were discussed:

1. Allocation of funds remaining to be expended with ITS personnel.
(i0TE: The original agreements esteblishing the PSD division indicated
that $250,000 of the 5£00,000 of PSD R&D funds would be expended with
ITS personnél.) Throuch mid-February 1972, approximately $44,000 of
the $250,000 had been expended. Therefore, the following breakdov
indicates how the remaining $206,000 is to be expended for ITS personnel
in support of the work being supervised by PSD Boulder personnel for
PSD Vasnington.

roject 1: Satellite -- $7,000.
Project 2: liobile -- $50,000.
Project 3: Spectrum -- $58,000.
Project 5: Broadband -- $15,000
Project 6: Services -- $20,000.
Project 7: Interconrection -- 0.
Project 8: Information Base -- $56,000.
Project 9: International -- 0.
Project 10: Carriers -- 0,

2. Allocation of surplus funds availa

o : . Surpius 1 ble from PSD. (NOTE: The agree-

ments whicn established PSD dindicated that to
eted

e

! ne extent surnlus funds
were available from the $1.1 million budg: or salaries and expenses,
those surplus funds would be available to used for the reimbursable
detzil of ITS personnel to PSD, or alternatively, could be usad for

N

additional contggc;nstufies to b cenducted by ITS personnal under the
suzervisics of P50 Boulds onncl.) A3 of March 2, 1972, and based

SR et e
sl <4 At

, y frojecotion of FY-72 PSD

ot 1 S121,000 s exnocted to exist
heoend of FY-72. The following

tie reallocation of that $181,000,

Oolicztizes
a5 a surol
ceCisions nEve

and ore oo

weoaviriasoue o lry Dean to support his "Survey
[ T N L O T 3. . i L 5 3
o Goveraron® Svaciris Mansoocond Proiset” which was originally

I R T RN PR LT e T .
- oo LTl L R R P A e :1:).‘\“‘: NENN
ST ~ ~ 0 ) 4 fgm el

Voot 1Ot HTE RN O IR s [ARNEE VRO A ‘ lt‘xv()

.




b. $40,000 will be used to increase the level of program™
funds support for the iMobil Communication Study Progranm.

c. The remaining $66,000 has not yet een allocated to a
particular project and further consideration will be given
by the respective OTP and PSD senior management personnel
as to how best to allocate those funds. '

3. During our visit to Boulder (the week of February 14) it
vas discovered that a $15,000 contract in the warning area had already
been let, with the approval of !Mr. Joyce. Since our previous delibera-
tions as to the allocation of PSD contract funds did not ref 2ct the
awarding of this contract, the contingency fund of $55,000, which
previously existed has been reduced to reflect the awarding and the

obligation of the $15,000 (a revised schedule of 0TP/PSD proposed
contractsis attached as Attachment 2). “

4. General discussions were held concerning the utilization of
contingzncy funds remaining from the PSD R&D funds for use in the data
base and information systems project area. It was agreed that prior to
these funds being expended,. Mr. Joyce and Mr. Po ishuk will discuss in
detail the exact manner in which they were to be used and would decide
the extent to which they would be utilized at ITS.

5. A discussion was held as to the need to maintain an updated
awareness of the status of perscnnel hiring against the skills matrix
which has been agreed upon. Paul Polishuk will undertake to keep QTP
staff informed of the positions against which newly hired personnel
are being charged.

6. Agreement was reached in rinciple to transfer Bob Powers from
PSD to the Telecomnunications Analysis project staff. Appropriate
transfer of funds will be conducted to support Mr. Powers with that
activity 7or the remainder of this fiscal year. Further discussions
between Beb Lowe and Yalter Hi :hman will be held to determine the
exact nature of the work which #r. Powers will perform during this time.

7. CGeneral dicussion was held about the graduate school recruiting
which PSD w11l be conducting during the next several rmonths. It was
agreed, by wir. Joyce and lir. Hinchman, that the internal stafi 19
vequirements ¢o not assume any recruiting of graduats school personnel
this spring.  Thevefore, the TP and prosvams ia this area will be

minimal, 1T was coavivied that OTF porvooane) will not bz involved in
tho intarvicwing of PSD candidates for positions at levels 6S-11 and
below

ftochmanis
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August 27, 1971

September 9

October 6

Octcbher 15

October 26

October 28

November 11

December 3

December 15-17

December 29

Januarv 17, 1972

January 19

January 26

February 1

9]
QU
et
D
’—l

ite Communications

Meeting with Hinchman, Lasher, Hatfield, Ewing
on DCHMSAT analysis reguirements.

Batfield submitted preliminary report on
domestic satellite orbit utilization. (sci1)

Hatfield submitted preliminary calculations of
satellite interference, (SC2)

Draft report of detailed interference
Ccalculations submitted to Lasher, (SC3)

Supplementary calculations concerning
interference, an?i copy of interference

computer program subaitied, (8C4)

Brief statement of conclusions of interference

report and supplementarvy material submitted,
(scs)

Whitehead Statement on DOMSAT iss :g
reflecting in part Hatfie 3 analysis. (Sc6)
Participated in review of SRY study effort,

Further conclusions concerning DOMSAT

opportunities submitted. (SC7)

Participated in review of Ross TEC and SR.
DOMSAT study effort,

Submitted draft of final report on .Domestic
Satellite Orbit/Spectrum Utilization. (sc8)

Attended meetino with NASA (€am Fordyce) and

contractors regarding orbit/spectrum
utilization,

Work to provide satellijite comnmunication cost
information initiated with ITS. (5ce)

Development started on launch cost computer
procgram. (SC410)

Comments on Ress 1.0 Report Submitted to
Lasher. (sc11)

Meeting with Lasher, Nelson, and Hatfield to
discuss Ross TEC report, (sc12)

Report on computer s sroutine
interference in FDV/F¥ gystems

- e




February 10

March 20

April 3

Submitted report “a General Analyesis of
Domegtlc Satellite Orbit/Spectrum Utilization'
to Hinchman, (8C14)

Statement from OTP releacing above report to

~KTIS, and subsequent Press Release., (SC15)

Request from Lasher for additional work on
DOMSAT issue, (5C16)































. =N - G - S E I I S D S as BN I EN EE e o

Fage 2

sccount3 for part of tho wide _.rfations in uplink iuterfersnce power.
Another factor iB that theae calculations are based on the assumption
that Canada will be transmitting with antennas as small as 26 ft,
This increasas the uplink interierence to our &atellites,

If all applicants went to §G«ft antennas for this FDM/FM maulti~channel
¢olephony service {as many do for their inajor terminals}), then the
dovalini perfor.nance would ba gatisfactary for all as shovm i tie table:

Interfcrence (piwWpQ)

*G8-it antennze and adjusted Earth Sgation EIRP#

Satcllito Dovenlink Uplink Total
TCl 70 90 160
RCA 270 130 400
H . 6io 590 1200
wu 33 170 500
F : 510 720 1230
ATT 370 270 640
C5 530 : 230 760

MCI 520 210 730

The uplink interference {5 also catisfactory if the Earth Station EIREFS
are made uniform (c.g., &3 dBVW), The total interference for Idghes
and Fairchild exceed tho CCIR recommendation slightly (less then

§ D), but this is not conzidorod sericus, The uplink interfevence o
the Hughgs satzsllite ia predominantly frorm the link o its other satellits
ppactd 3 away. The interfercnce in the case of Falrchild le pre-
dominantly from the Canadian catellites, Since Fairchild uses spot
beams and since this additional discriminztion toward Canada was not
fncluded in tha caleulations, the interference should be leas,

The liritations on Farth Station transmitter power icaplied above scem
reasonable, especially since it may ald in reducing the ingerferonce to
terrestrial syste s,

We arc currcaily preparing & computer program to calculate interfer-
ence, It will enable ua to cvaluate different oroit configuraticos, bther
sorvices (c.g., viceo), diffcrent antenna sizes, etc. in an efficient










L PR

Da

/‘I,..("""; 1,'-.""'
DOMESTIC SATELILITE ORBIT/SPECTRUM U ILIZATION

~Working Paper -

Draft - Dale N. Hatfield : "October 12, 1971

1.0 Background and Assumptions

In the previous ahalysis of the orbit utilization problem, it wos
concluded that there was adequate arc/ spectrum to accomodate the
present DOMSAT applications if only a sing applicant was required
to serve Alaska. This conclusion was based on a very general analysis
of the interference situation. In this paper, specific orbit locations
for the satellites of each applicant are proposed, and interfc er e levels
are computed for nominal 1200-voice circuit per channel FDM/ FM
systems. The calculations indicute that thglapplicé.nts can all be
accommodated if certain modifications t? the proposals are equired.
The particular orbit arrangement given here assumes that RCA would
serve Alaska and that no other applicant would be required to do so.
This arrangement should not be construed as an optimal or recommendeZ
allocation. It is advanced solely to show the existence of a feasible
solution and to indicate the nature of the required modifications.

Objections to any arrangement to accommodate all applicants
probably will be of two types. First, those applicants who want the
FCC to grant them an exclusive license may argue that there is too
much technical risk in making the assignments at the spaf:ing.s used
in this analysis, even though the interference calculations indicate
acceptable performance. To counter this argument, conservative
assumptions must be made in the interference computations and the
factors contained in the original general analysis must be recalled.

The second objection may be from in .vidual applicants who argue
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channels, respectively, where the even channels are offset 20 MHz {rom
the odd channels. In some instances these will be different than that
proposecd by the particular applicant, but such modifications are of a

minor nature.

3.0 Interference Calculations

In the subsections which follow, the total 4/ 6 GHz interference povz:
will be computed for the systems of each applicant using the assumptions
given in section 1.0 and the orbital assignments and system parameters

shown in figure 4.

3.1 Western Telecommunications (WTCI)

The two satellites of this applicant are located adjacent to one
anéther at the western edge of the useful arlc. WTCI proposes the use
of dual beam dish antennas so that both s:atellit.es can be simultancously
covered by a single antenna. This necessitates that their two satellites
lie within a few degrees of each other. .

It is clear that the links from the more easterly satellite
(WTCIZ) will experience more interference than the one at the extreme
west edge (WTCIl). Therefore the computations in Table 1A and
Table 1B are for the former. The 4/ 6 GHz, 60 {t in diameter antenna
with an EIRP of 84 ABW was used in the calculations.

These tables show that the interference is 173 pWpO én the
downlink and 208 pWpO on the uplink with spacings as shown in figure 4,
The total of less than 400 prO. is well wathin the 1000 pWpO limit.

It is interesting to note that the uplink interference power is greater tha=n

that of the downlink. This is the opposite resull of what would be obtainec

if the systems were homogencous since the earth station antennas are













































































































CABLY 3B -

6GHz UPLINK INTERFERENCE TO TiE MCIl SATSLLITE FROM THE EARTH STATION OF:

S oUTIITE TCI)| TCI, [ RCA [ RCA, b H) | H, RCA L € f WU} 2, WU, Cy f WU3 [ Fy Fy )} ATT,
it} 54.51 52.0 | 49.5) b5.5 | 43.0 |L40.0 | 37.5 | 35.0 §32.5 ©0.0 127.5 { 25.0| 22.5) 18.0| 12.5| 9o.Cc| <
|

-, II0E 60 | 80 | 32 ] 32 | 98 | 98 | 32 [ 26 |45 |26 |45 |26 45 o3 |98 o

S, SUIEEISSIO 68 | 68 |62 |2 | 7a |0 {60 |57 V61 |55 |60 |53 57 |ler |52 |

3. STUFERISSION

DL TTETOADS | S 7 7. | 2 2 7 Lo e & 2 + 2 12 - _ii_
SPTIUSTISH FACTOR | 25 | 25 § 25 | 25 | 25y 25 {25 |25, {25 |25 |25 |25 |25 |es5 25 | it -
I1OFUFIRISSICN ! _

TITTTEINICD 232m0p Soh =g -k l-oh |98 f-97 f-92 |_s6 7-88 {-3+ |-87 |82 |8 ]2 ]-93 -7 -

7 e giCs B S [ S U P RE K 5 L i N










