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1.0 Introduction 

The goals of this study are: 

1. To identify digital facsimile hardware for use on the NALECOM 
messa.ge switching network, providing cost, performance and 
integration details. 

2. To identify hardware cost and performance for alternative fac­
simile transmission medias and compare these costs with NALECOM 
costs. 

3. Determine whether the NALECOM facsimile capability is' cost effec­
tive with the present traffic estimates and, if no'c, indicate 
when a facsimile capability on NALECOM is cost effective. 

NALECOM will be designed for message switching of formatted, segmented 
digital data using Binary Synchronous Connnunications (BSC) line protocol. 
Therefore, analog facsimile transmission is excluded. The NALECOM network 
will not provide storage of a digitized document image for transmission or 
reconstition. That function is reserved·for the user. 
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'. .... Meth"dds of ·tra."nsmi ttirtg' digital fa'c'simile' over NALECOM will be prQ:- .. 
.. : .. :". pose'd ;:" ..... ::: .' '. '.:.J' : : ..... ~ :.... . .. ,'.';: :., .. ,' '. ':'. . ..'. . .. ! .. ~. ~ '. . .; .. :" .. : ...... :.. <,:.':" .. ,. ~ '.' :. :". ' .• ': ~.~ .. : • .,. '. : •. ~- ... ' " 

I. '._ ~ •• t. ",.:'_.,.,:"".:'~ ... :-:., •• -,.~.'.' •• , ,:.~ •. :' .•• " •. '. ," :-'~.:.,:,: .;.' ............. ~.~ ••••••.• ;. ~., .:~.I, •. : 
·1 

'/" ... ', .,.! 
t . . Jl.lte-r·nate facsimile =transmission either' di'gital . o'r 'analo'g (not -via 

N.ALECm,n are examined insofar as they can provide law enforcement· agencies 
.. with.~acsi¢le capability. more a:dvaptageously than digital FAX 'via NALECOM .. · 

. I. 

A FA.X"~~r~ware survey is presented to identifY' the equip~~~t that the -\\ " .. 
NALECOM network or alteFnates might employ. Examination of available equip- \'\ 
ment .is necessary. to develop cost and performance comparison~. Trends in 

.:.: ..... ' .~.i'a'esiIid;Le equipment· ·de·vel-opmeirt ··an'd. :tra.h~niiS$:iOri· :teehniq,ue's' which' c·a.n dr.ag:...··· ': ::- • ' .. 4"'; .. j 

tically change the' practical application pf facsimile, either of NALECOM's I 
. . ,! 

.network or.~terna~ive n~tworks are discussed. ~.".' .~.<.,:, .. :-'. .. ~.,:.:., '. : .. '.:..:.:,., .... ,:': ..... ~ ... :::.? ........ ;.'" ...... , .. !.; .. : .. :: ..... : .. ~ ... _ .. , ...... "".';;.;' ,:..~·.::··.·:··h F.'; .. :"':';':":';;: :'.:: ··:·.t'.: ... : .... \ 

2.0 NALECOM FAX Requirements I 
\ 

. . . .National Crilll:i,nal Just.ice TeleC01I'.I!r!lIli~ation. Req.uireme l1t :;; (.N:CJ~R), .JPL .'­r ..... , .... :.: .... , '<.<. Do6Unie'rit ·:.l2()b:"13·3Ji4~ pr'etlic't's :·tWat··15y 'i983 'F~I\X' ·cOhun1J.iiic~tions: ~fil a·c·~6tm.t··:f6r" .... -.... : 
4% of NALECOIvf's traffic. Total FAX traffic in 1983 is estimated as 7800 

I 

i 

\ 

me.s!3a ges ·;p.e!' y~?-r st.ate-:to-:!3tate;, ;39PO mel?sages. per year s:tC!-te:-t9-national 
and 3900 messages per year national-to-state.· . . . 

FAX transmission is described as "criminalistics information" between 
crime laboratories having the form of 8 1/2 x 11 inch pages requiring approxi­
mately 300,000 characters or 2.4 x 106 bits. 

NALECOM network requirements state that all messages shall be divided 
into 400 character segments. Transparent text mode is permitted over NALECOM 
so that useful equivalent graphic bit stream is close to 3,000 bits per seg­
ment. See NALECOM User Interface Guidelines JPL 1200-168, June 6, 1974. 
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Assuming the FAX documents are 8 1/2 x 11 inch, 300,000 characters 
page, with equal horizontal and vertical resolution, 160 picture elements 
lines per inch resolution are implied. 

3.0 User Requirement Implications 

3.1 Resolution 

.For com~arison of the NALECOM resolution of 160 square elements 
per inch w1th requ1rements for various types of data the following table is 
given. 

Description 

Line Drawings (like weather maps)' 
Regular type';.;ri tten letters 
Medium density printed matter (books, magazines) 
High density printed matter (telephone book) 
Photos and Fingerprints 
Newspaper half-tone photos 

Lines :eel:' inch 

48 
67 
100 
200 
400 
600 

to 96 
to 100 
to 150 

More information about the kinds of Law Enforcement documents to be 
s,,:nt V:ia. f~csimile is ne~7essary in order· to provide suffic'ient information 
.fo~ s;=l~ct~on of FAX hardware. .' ..' . .' . . . 

: :.~.':. ,'::::~:' '0. " :.: .... l I. "":'..:', ';.0' :': "'; .................... :.' : •• : •.•• : .... :-.,. .,0" .. ~ ~ •• " •..• : •• :~ •••••• ';'~'. ~ .. '. ..' ~ eo .~ .... '.': •• o •• ::',.'.'~~" • 

. ,": . ~.<. :,:.: ':..:'" < .. ;: .. ~ .::'.: .A!:? ... in~~c?-te.d··~1?r th~ ,~abl~ ·iL1?ove.; .. the' r.e~o.]~~ti~~: !~qUix:ements.~o~. ::., .. .-: '.' '. :.':'-.;.,­
N~ECOM ~re 1na?-equave for reproducing higher detailed information" including 
f1nge;rprlnt s . ' 

.' . t·,'.t .: . ... 
. t .... ... .:.' \.: . 

If a document image is transmitted as a continuous stream of digital 
' .. :. _ .. ::':,: ": ::: ·~.ata: a~ .. ~: ~ ;<?/~,.~~., wo~.~ .. t~e 1?0~ s~.c~~4~ .(J.? T. m,in) ~t: ~.~~nl?m:i:s:'liqn t.ill).e. ':. . 

Transml~s~on ... tJ.m~ may be re~uced by ·translllitt·irig· at: 'higlier" sJ;leeds 'or . serldJ.ng . .:::.. \: .• : 
fewe~ b~ts by uS1ng data compression techniques. These methods require 

'.'. ':'. ..~. ....... . spPr:=!:-s~lc;:ated ~nd. ~xp~nsive. equipment •. 
• o. ;. .'." ~.'!. '"0· .f,.· :'.' •..• ',= ' ...... , ..... ,':' '." ::. '.':.'.:;" ;- 0' • ':'" ..... '. ":;.: ." .~.: •• , ..... : •••• :~. ". ' •• _ ••••• ~.: ............ "'- -. '" - ,.',.. ... ',. .. • • • .•• ::. \ -.o' !.' ..-........... ~ 

Table 8.1 of NCJTR lists a ma~imum re·sp~nse time delay of 8 hours for" 
"users engaged in investigatory activity without personal contact." ThiS' 

(.,: •. ~:. ~">:!"('~ :~~.:·~ .. ~~.9,po.n~~.,,~i.~._ is ... ~roW·t.?7.:Nat~OR,a;:L:)\.9:v::i,.SO:r;x: .. 9'O!pl!l::i.s~.~qn, of: P.x:;i..mina,l·:Justic.~ .:'" '. '. 
Stan~ards and Goals (23 January 1973). NALECOMi s . go iiI for the sa.m~·· activity' i~' . ~:.'~"!~ ..•.• 

.24 mlnut.es .( 5% of the total).. If facsimile only acoounts for 4% of the total 
. '::::': '.. :. NALEGOM ·tra:ffic as"pr'oj ec:ted; this response time 'goa:l 'ca:n be met· providing'·':'. . .... ,.:. 

other messages of higher priority re~uire minimal use of the transmission channel 
du:in~ a facsi~i~e transmission. Because other NALECOM messages take higher 
prlor1ty, facslm11e data must be capable of interruption and continuance on 

',' 
" 

i l 
)1 
;1 
Ij 
, 
i, 

a low priority basis. Digital FAX equipment can provide signals in a form suit­
able for store.~d forward interruptible operation. Alternatively Digital 
FAX may be modlfled to stop and start in real time under program control. 
This implies additional programming requirements on computerized state terminals 
t? control data flow. Each state terminal would be required to provide applica­
t~on programs that would perform the following functions: 
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1) Tag each FAX message. 
2) Accept FAX HALT message from NALECOM. 
3) Generate halt signals to source or destination FAX machine. 
4) Check source and destination equipment for status. Special 

tag status messages to NALECOM. 
5) Accept abort messages and stop FAX operation or accept "continue II 

messages and start FAX equipment accordingly. 

4.0 other FAX Reguirements 

4.1 Quality 

The specifications of resolution is important, but is insufficient 
to describe tpe quality of a FAX copy. Other factors such as spot size, ability 
to vary spot size, geometry of the spot and darkness of the spot contribute to 

, copy quality. 

4.2 User Concurrence 

4.2.1 Equipment 

Digital FAX equipment compatible with NALECOM's network and 
compatible end to eJ;ld would,b.e needed. The .ability to re~ch such concur.rence 
or compa~i'biJ:~ty must· be evaluated. ..... .' . 

............... : ........ :.... '. '. ... '._ , ••• 'ot.". ••• 1 • " 0' ".-;:- .:J";:.:", •• :' :t:', .~.' :.: ... ;.:" ,0 '0 ••••• : •• ' .• :~.,,\~' ",0 ,0. 

. ... , .. ' ... ' ............. :...... ' ............. _ .. ">' ~ 2 .. ~ •. :~ .... p';.O.: .~ .. e.a:~. r: .. :~~'.: ". . ,... . . _ .......... : ...• ~ ..... · .. : ...... ;~ ..... , .. ··; .••. :.: •. .,.;-.~.· ... ::~L .. : •• : ... :. : ......... : ',0' 

NALECO,M should be able to message switch (l.'oute) FAX docu-' 
.... ~ .~ments. a:ut omat.i cally ' .. Computer cont:rol :W0ula requi.r·e appending to each doc:u--·.·· 

'. ',. men:t- .:(91' iaen.:t;ifying se!?a:ra:t~ly): a comp1l;tei: re·ada:ble addressing .cqde· ... fre- .... :' 
sently FP~ documents are routed over switched circuit paths set up through. 
manual operator/telephone methods. Facsimile users would have to train their 
operators for new procedures over NALECOM if automatic routing is elected. 

.• / ;.::". .... ~.::~: .••• ~ ... ,:..:: .• ~: ....... ; •. .j~ ... ~ ••. " G~~~~~ :p~~'~~t;~ ....... : .... ';1 : : ...... ~ .. :t ........ .:.r'.> . :.::.::\.;. ,,-:' .. "" . '::<::<:'; .' 
I, 

". ;"': ,.:. ,::.'- .':.::' .. ":':'''. :. ", It:>i:s.~.possiJ:>l~ th~t .I'!;Lcs.im:Ue. .C0Inm'Uilic8:~ions: cio.U:ld· t eiKe'"the." 
place of mail. Local Law Enforcement use might include Polaroid pictures . 
transmitted from patrol cars. I believe there are unidentified uses f-or fac-' 

p 
I 

I 
I 

'.: .! , .. I 
.' . . 

.... " ' .. ~. 

. . ' 

! . ..' simi;L!= . that. could signifi~antly CJ.li;;er. the .10w.19.83 proj,ections. . . . . . , 
t : ........ ;.0° " :.:'::'-:-.:~"~':: .. - .... : .... lo:.{ " ~ .~."" ... ".~~ .. 0" ~"':.!:.;;: ~ 1 \- - ~!':',.' .. _~." •. "'. " ... ~ ~:;!~ 0:'0- ....... ~ " .. ': .. !' •• ' "- :,,' '.' .... ;: " ,t o¥! • .:: •• ~;.~ .... ",~, .. ": •. o;!.! ~~"'. "" ... :~:'-;r ..... ~.:" .. ~ ~ .1'1~; :.~.: •• " •• ;. '0 ... ::7·w..·.~· ... 

; . 

i'" . 

5.0 Facsimila Configuration for Comnatibi~ity with NALECOM 

.. ' .' ::'The 'h~ra~ire cOnflg~at~oii":p~opo~~~i' 'iii thi's secti;h"~ill"~r~vid~:'~'h~'" 
capability for facsimile transmission per the requirements given in Section 
2.0. These requirements are summarized again here: 

1) Volume: 15,600 messages per year 
2) Page Size: 8 1/2 x 11 
3) Data Density: 2.4 million bits per page, equivalent to 160 lines 

per inch resolution suitable for medium density printed matter. 

"~ ;::/;": ::. :~,i 

'. 
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I have made some additional assumptions to permit reasonable comparisions 
of several nationwide network configurations that can provide facsimile for 
the law enforcement community. 

1) 

2) 
3) 
4) 

5) 
6) 

5.1 

Nalecom transmission facilities (leased lines) may be used on a low 
nriority, no cost basis for FAX transmission. 
Each state terminal will be furnished with compatible FAX equipment. 
Networks using digital FAX techniques llill employ 4.8 Kbpr. modems. 
Because dial network costs are particularly sensitive to message 
volume (and time and distance) and because the actual requirement 
of less than 1 document per day per terminal is unrealistic I have 
assumed a higher figure of 10 documents per day per terminai for 
those cases. Other dial network costs relating to distance and time 
of transmission are listed in related paragraphs. 
Maintenance and Spare Parts will cost 5% of h~rdware purchase price/yr. 
Operator costs are not included. 

Off-Line Fax Preparation - Method 1 (See figure 1) 

.' . ~ ~l.l 'Equip~ent Reg!lired. 

, '.' ~'.';' . ..~ .. :': .. ' .': . .:, :':~:'. ;"::. -·::·";·:·l:).:'-'Di~it·~i ;'FAx e~u~~m.~nt: ~6·dific~t·foris.nia.y lie" ~~q~~~~d -t~ ..... :-. 
'. ". :; " : .:~ ".:" .", ....•.. ' .. ' ~ ..;.~ .:pJ:'byi~e"'~·:cont.inu~:)1:1s ·bit: st:l:'e~";t·o :.th~ J:oca.l ···c,ompu.ter ..... . 

The b~t stream would include initializing conditions. 
g:,:,-I?hical ... d~tc:, synchron'izing informat.i<?; a~d. termin~t .. ing 
codes. '. . . . . . '.' . .... .. ':~. . '.' 

: .. ~ eY: Coinputer (possibly' mi·c·~6~roc~s·so·~. size) with' core or' 
solid state memory.a : 

3) 1 or 2 mag tape units. a 

. :: '. . ........ '. 
' .. 

,: .... \ 

", '0 

'-': " . ':. ,., .. ::.:;.:: .. ':.' . ~.;"- . ". '. ::' ,_ ...... : ... ·::,~1.:t:.PJ?<~~~~.:~r .. c.' .0. ~.so~ei, . (~ .. :~;r~ .. ?a:r;:d~~:ry, .. ~:r: _.s:>,r,' ~~.'y ..•.. ~.a,"' .. , .. ~ ........... : . 
... .. .... '.: ... :: ....... ' •• t, :0.':: ....... -.•. : .. ': ~". 

5 .1.2 Scenario 

.. .... ;::;; i : .... : .. < ':"::it: "'The" sour'ce' dbchm~nt' is '~b6stt:i:oned: bY' 'arl"'opEi:tat'6'r'Orf th~:' :;.,., .... -
Digital FAX machine. . 

~ ... , '.' . :.' ..... 

. 2) The operator enters his id'entifying code via keYbo·ard. 
i .-:~.~ .;:. ~;: ::"'. >~t:.~ • .. :: •. ,:,., .;: ..... ::,:.:;~:., ..• :.~:':~~"'" :~.h!=- sqmp,p,t.e:r: ... +$~:pQndEi .. v:i,.a~ typ'e:wri te;r .and· renues+s . op' erat"'.,.. " 
, '. . . . : .... ' ,. . ....... " entry 'of :·~ddfess·. ~! 6p'~r'8:tor ·i~it·i~t·~~ "FAX . s;~'u~~~'~: ,', .... ~ .. f.·~~ 1:: .• ,; -,' 

l' ..... . . 

• il . 
I 

it 

:f 
" ~ 

:j 

if 
,i 

.. 3) , .. The ~AX documer:t b.inary ima¥~' i's recorded on -mag tap~ 
. ..." . . #~ .~a-s: an. unb10cked. record. . . . ': ..... :.. .;.' ' .. ;. '.' 

4) The computer reads the contiguous data from tane #1 or 
from the digital FAX and prepares transparent text 
~essages of required length and Format for NALECOM as 
an object tapeD on mag tape #2. 

steps 1 through 4 may be repeated for several documents. 

5) The object tape is loaded into the compatible state 
terminal mag tape unit. c 

.' . .. 
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6) The operator would initiate object data transmission 
via state terminal interface to NALECOM. 

7) Receiving state terminal operator 'lVould take the recovered 
object tape and manually reload it onto FAX subsystem tape 
unit. 

8) Operator would initiate tape to FAX operation which is 
automatic reformatting to binary image and transfer of 
control to digital FAX for reproduction. 

a. One or more of these functions may be performed using available e~uipment. 

b. Producing a document image on tape may be necessary if direct processing 
to NALECOM format cannot be done in time. 

c. If FAX subsystem is remote, object data may be accessed by the state compu­
ter using normal interrupt and communications techni~ues, bypassing steps 
5 and 6. 

. . I. 

' ..... " " " 
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Figure 1 

Method 1 - Off Line FAX 
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5.1.3 Facsimile Configuration Method 1 - Costs 

Hardware - per terminal estimate 

Dedicated minicomputer 
1 Mag tape with Controller 
1 High Quality Digital Facsimile 
1 Operator Console 

Totals 

Purchase Option 
Purchase }ffiint./yr 

$ 5,000 
11,000 
12,000 
1,200 

$29,200 

$ 250 
550 
600 

60 
$1,460 

Lease Option 
Lease/mo Maint./mo 

$ 150 
400 
550 

50 
$1,150 

$ 21 
46 
50 

5 
$122 

Both Hardware interface and Sofbvare application program 
cost should be around $10,000. Assuming all 52 facsimile subsystems are identi­
cal, this amount is insignificant in relation to total costs when distributed 
over the system lifetime of 7 years. 

Supplies - pap~r, toner, etc. = $lOO/mo 
Installation and Checkout of hardware and software - one time 
cost per terminal- $4,000. 

'. Metho'd 1 .. - 'Per .terminal sUImnary ' .... 
: .... Purchase ,Option" . . .Le·ase : Option' ... ' . " :.. .. ... :.~:-: .. ~ :. :', .:: -

. ," ..... ; 'f ........ 0° .:.: •• ' . , • ::.: .::. Ow ..... .0 ". '," ... ' ~ '.~.: .0': .. ' ..... ~ ... Purchase . }~int~/yi 'Lease/mo tmint./mo 
',\. ~~ ; ..... : i •• ;, •••••• ~ ••••• ,~ ......... j. :.;: •• ' ...... r •• .-~ ."~ ":: • 

Hardware 
:StWp·lies .(7 ye~rs)' .. ;" 
In~tal1ationand Checkg~t 
'. " . '" . 

• • ' ... ,. '. '0 t:,. ~ 
$29,200 $1,460. 

.... '8,4.00 .. .::. O. 
.' 4,000 ': '. '0 

...... 

~4l,600 $1,460 

. . 
$1.,150 
. ,.100 

. 50' 
'$1,300" 

$122 
.. 0 " 

O· .: . . 
.... $122 

: " 

'., 

. : I ; .',0 40 

.0:;. 

• . 1 

I 
'.~:' .' .,: ":' .. !. Me-thod. 1 Facsimile AJapa bi 11 ty added ... to N.ALECOM t '. " '. ' , ' • ";.,' ...... ,:, '.' 

. .. . . ..' . .. '. ".. . :" . ~ . ~., . . .: . . . .. , . ... .... ...... . ' . 

0' ~ ,,: •• 0·' • ~.~ :. ~. .. :: .............. . 
Purchase Option 

..... ::. ..... :':""::: .. · ..... f:;.· .7 ·yr .. Purch •.. -I-: ·:f:\faint •. 
.. '" ~ .. . 

'52 termi~a1s, 7 year system life $2,163,200 P 

Lease Option' 
, .. '7:.yr .. Lease.+. lfl8.int.: 
"0" , .. '. ....I 

'j 
. $5,678,400 L I 

. . . 531,440 M 
f· ; ". ",,: .1:' ,~- ~J. ::,,:.¥ .. ' , ~ ,;; ., '. r~. ,.;.f ~"" .: ..... ~';..;;,,"..,.. !';;:: ::: .. ; •• (, .... , , .... : ... ",,': $2· ,,&:,94, 640:.~""":1'" 

•• ... ~ • ... • .0",... .' _: .. ' • of • .: " ":'. .'~ •.••• "",. • .... 1 • '0 , C!'...., ",.t..\.:I...t...C 

.531,440 N I 
.';~ ::':': ;$6,2.09·;:840 .. To~~1~,,,:,::,·.~ .... 1 

I.. ...... ". ..... 5,.2 .. On Line FAx .Method ,- 'Method 2 
• •••• ,'" .. °t ~" .... ' .. . " • .' ~ '"r':; . .... '" 

5.2.1 
eo. "" 

Equipment Required 

1) Optica,l code typewriter used to create machine readable 
address data needed for automatic routing of FAX data. 

2) Digital FAX transmitter (modified to read optical code 
preceeding text, plus ability to send or receive line at 
a time). 

3) Local computer. 

4) Disc buffer - temporary storage medium to hold FAX data 
when local computer is unable to process or transfer FAX 
data in real time. 

I 

/\ 
. \ 

? , 

" . '.,". :'"1'.:., . '. . . ' 
,0' • 

5.2.2 

'. 
.:, .. '" •••• ,0° 

-8-

Scenario 

1) Source documents are appended with machine readable 
code of address, transmission speed and other set up 
parameters, using the optical coded typewriter. 

2) Operator then loads source documents into FAX document 
loader. 

3) Document is automatically scanned and binary data out­
put to local computer. 

4) Local computer converts to NA."LECOM format. 

5) Local computer to State computer data transfer for super­
vised output via NALECOM. A minimum of one line of FAX 
data buffering is needed in the State computer to accom­
modate NALECOM system retransmission requirements. 

6) Addressed state computer.receives and transfers data. 
,,~~ NAiEC~M format tc;> local FAX I S computer •. 

•• to· '\ ' • '" .. "0· ...... ' ," • • • .~. ~ ~ • .: ..... :.' • • • :'.; • ":. • ... :: •• 0 •• 

0 

' ... 0

0 

• 

'. ...•. ~ .... • • ••.•• ',0:. . . .. : .... . ' , ,.... . . . .. 7..) ·lfA+£COM· .to .. bi.ncp:;.y .. E:AX·,c~pe-·.cQnve;sion.: ' ... 

... 
I • 

I· .' ,,:,.,,:,: .. ;" .'. :~. -.. ';' .. : .. .". 

" t:· :".!; i . £ • 

~. : ...... of. 

I 
j 

, A 

:l 
II 

:f 

'j 

.' . ...... 
8) Set up parameters decoded and FAX copy made. 

'. '. . 
.... . 9)·:.Ac1)now-ledge 'Qr:er~or 'niessage,'retu~ned '1=6 origin' fQr.· 

display. . . 

' .. 10 
••• '.···1: .. '00 • ~. • 

'0:'.' • 

... ". :. ...... . ..... :. 

~ ~ .: ."; ..... 

,., •• ' .. t '_':" ...... : '" .I.: .. :' . ::"': " . 

-
. ... :.,:.' ..... : ..... = .' .. :: .. , .. '" . 

. ~ -:,.:: . \,"" .. .".' -:,/.. .:. "':',' '.t' • ~'" ', ..... . 
• •• I " •• :,.; .. '!. '. ... ','. ',' 

,. " '...,. . ' ' . 

'0 ,Of ,eo 
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STATE" TE,RIV/IIJAL 

'. • :~ .. '0 ...... _ ••• '.,. ... 

srATE 
C91/R!Tf.. 

. ' . 
~ .. •• '-:-':, t

o
.:_, ",.0' . I'.,,: 

• ' to 

" . 
. . ~ . ...... 

'0' •. 

., • 00-' 

.... ...... t· .. :., .. t-'--:.'''' • 
, . to ~.':i .. ~ .. -.-...... . 

.' . 

• • ·r· .' .:>'!,;,., " • ~/'''''I''''A L :. :, .::, -: .... ..' to":', .. J:'"' '. I.tI 'U ,,,.., ..• 0° ,'- • 

FAX 

: ....... °
0 

• 0' 

. ..... 
. '. 

.Nrt~eCoI...,t 
... : .... , .~ 

.' .": ...... . '. 

to •• 

-,0° .. ' . !.' •• ! 

.......... " 

. '. 
•.••• °

0 
0' • • '0' • "., 

I I 

" ;. - "I . -' '. ~ ,. ',60,. , .... "'_;;.. "'.~"'~ _~ ' ..... _!~..: -."" _: __ ~ .--.~.~ .~ ..•. _: ... .: ..... !....: ••••.••..•.•• -:.-, •• ~.- .. !--.•.. ~ .. ,.,: •. ~.:. _ ••.•. ,."-1: •. ; ..:. ..... -. ·.to-q "-.'. ' •.•••• :."' .... , ._:. __ .,.' •• .1...1_ ...... .: .. , -.~ -;"j"'-:: ,'" ,=""" .~: -;., ••• ~; ;::.... "'.; .... "':~ 0° to ", •••••• "'~' • .: ,;. " ~,. t-. I' -.. 

. .... : ..... .- .. .,.. 
:.,: :. -:""- "' .. " ". 

o;Dnc.AL. 
. COPE 

ry?.EW/?/TC~ 

• ,0, 

. '. . .... '\"" -~. ':":: 

r 
Figure 2 

Method 2 - On Line FAX 
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5.2.3 Facsimile Configuration Method 2 - Costs 

Purchase Option 
Purchase ~int.~ 

Lease Option 
Lease/mo Maint./m£ 

Optical character typewriter 
Dedicated Minicomputer 
High Quality Digital Facsimile 
Transceiver 

Operator's Console (keyboard/typewriter) 
Hini Disc 

Totals 

$ 400 
5,000 

12,000 
1,200 
2,000 

$20,600 

Hardware interface costs: 
Same comment as in Hethod 1. 

$ 20 
250 

600 
60 

100 
$1,030 

$ 15 $ 2 
150 21 

550 50 
50 5 
75 8 

:;;840 $86 

Hardware ~aintenance and spare parts @ 5% of Purchase Price. 

": '. ..... 
' •. ,0 '. I • .# •• 4 .. 

Hardware installation and checkout ~ one time.cost = 
. : $2,DOO/t~rminal~ 
'" \:' . \ .:~ ..• '~ . :,: ...... ~:: .... ',';', ' .• '0:.: .:':. • '~ •.• ':4.~".·:. ,0 ,', ~ .......... : •• : ." .... . . .. 

,:' '.~ .... ,' Supplies. :"!"·.pa.peJ;~ .. :t0I1:er:r .. et.c •. =:·$ .. lOdimo :., ... " .":l. '-;:.": .... ;.. . '. , .••• ° 0 .. 

.... . . . Software Applications programs to control and buffer Fac- . 
sImile equipment'" plus .inte~face with state. c'omputer' a:re' requ:L:red. . T&.~ stci'!rE! cpni..~·;·.' '. 

, ' '. : . ..... put'er programs 'wo'uld also .·require modification~ to·. coi:nmunica.te with ·the fAX dedi=:­
cated.minicomputer. Because state c.omputer.s may be different, each interface 
must be considered a separate task. I will assume a 6 man month 'effort at a cost 

:r ..... '. 

.. 
'" 

..1:' .,' .•.•••.• '~::""~'~~;.'" ·s~.a.te ...... ~ .. ~ ... ~~p,:.OOo.~ .... , ...... " ...... : ...... " """ ...... :' .• , .... : .. :'~. '. f{ ~ ,0 '0 '0' -':".1 .... '.; • ~." ~ ' .. <. ~."-:::.:: :.: :: .. /,< .. :.,.:'::: .. ::/.::'.:. '0. '" .~: 

'i: :.,' :. 

.C1ethod 2 per terminal sununaa 
" . 

.. ... ~ ,.,;.. ..'0. '0. .. ~. t. • .. '~'; .", ..... :. '\ '0 .' ••••• .:.! '0 
• .O' • :~~: ••• , ...... 

.' :. Purchase Option 
.. :Piirclia'se ~ Milint. lYE 

. . Lease Optio~ 
Lease/mo· .·HcHtlt'..-/mo· 

Hardware $20,600 $1,030 $ 840 . $86 
.J ........ ' ~:'" :':i,.J •• Ill-s.tal,la.1t:Lo~ af!.~ .. ~4e.c~qut.:.. . ... : .. , .. : :::.' .• ".. . .2 •. 000· .. :. ..0. '., . 25. . . 0: .. 
~"'" '0.· "0 , .............. ~\ •• ,. ·.t··", ... ·.··· .. l' • ..-:4 .. 0· .'t •.. ,:.;. ..... ·.·.·., .... · .. _ ............. "~ .. , 1;·;· .. •··•• "'1' . Supplies ....... . . . . . . '8'; 0 .' -'. ·0···· ., .... '1m:5' :-;.:: ::.' ':'C1.~.: ...... ''' •. r' 

.... Software . '. ; . 10 ;000 ." 120 .: -.9. . 
..... : ... :,' .... '~ ..... ':<; :.: ..... ,::.. ;.To~~J..s ":$41.,000. ;$l:t030.·.·, .. ·,··Jl.;,.p85 .. :~·.: .. $86.:'.-. . " . 

Method 2 Facsimile Capability added to NALECOM 

52 terminals, 7 year system life 

Totals 

Purchase Option 
7 yr Purch. + 1<faint. 

$2,132,000 P 
374,920 M 

$2,506,920 

Lease Option 
7 yr Lease + Maint. 

$4,739,280 L 
374,920 M 

$5,114,200 

5.3 Hethod 3 - Independent Overlay Digital Facsimile Network 

5.3.1 Description: 5 Region Multidrop Nebvork - See Figure 3. 
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Five regions were selected to balance and limit the traffic 
to a manageable flm., wi'thin each region. The regions would be adjusted from the 

: hypothesized 5 region NALECOM network to limit the number of terminals in a loop 
to a reasonable number using polling techniques. Each regional loop can handle up 
to 500 pages per day. Interregional FAX traffic ~vi11 be handled using additional 
regional Facsimile equipment whose master controller is arbitrarily located in 
Washington. This neuvork is completely independent of the NALECOM network, but 
could function as an alternative or fallback to NALECOM. The approximate cost of 
the configuration is the sum of the following: 

Line cost - 13,715 mi @ 

Purchase Option 
'Purchase }~int./yr Lease/mo 

Lease Option 
Lease/rna Maint./mo 

54¢/mi/mo $7,400 $ 7,400 
60 Service Terminals @ $40/ 

terminal/rna 2,400 2,400 
60 - 4.8 Kb Modems @ $125/ 
modem/mo or @ $4,800 P $ 288,000 7,500 

5 FAX Controllers @ $300/ 
rna L or @"$8,000~P 40,.000. $ 2,000 . '1,500 $ 168 

I 
! 
! 

" '. 60 FAX Transceivers @ $500 L . .' .. 
. ,"., ·""or @:$12·,:boo:·p.:·····:·, :'~"'." :;., .. ···720·;000 "3'6;OOb ........ :;~.: .. : " .. ' 30'.,'000·.·· ··3.))OO··'·~·" "I 

t·.:·· ~ ;:.:~ j '. Suppl;i.:e·s. @,-•• $lQO!.transceivex;·" .,.. 6.000.. .... . . " ';.'.. . .... .:-:: ': 6,000 : ;: ..... ; .... .. "': :': " 

I·· • 

! .. 

. .., . Totals' . $i,054,00Q $38,000/yr $9,800/mo $:54,000 $3 .. 168 

.. '0 • 

Purchase 
7.yr.maintenance 

........ ~. 
" 

. ..... . 

.'. 

$1',054~000 
266,000 

: .. :",:' ~o~~l ~.~~i~~, ::.; :', ,.":'~i.;·· :;,.~.t. ':;'-':" ' ... ;.' :;7.:.:-.. ';- .(. '. 
'. 823,200. 
. . $1 A02 ;300' ; . 

.,: : ..... ' 'to;. : .. ',0" ~ • :' ..... : ~:. '0: r:.~: ' ... ' . 

" .. :'. <:, ,.0. 
•••••• w . . A.'. ',.. " .... , .:~. ,: .. . .: ... . .' ... ", .0:;. . ," -- .-

... '0 Lease .Op·tion \ . 
.. .... 

'$ 0 
266,000 

'. . 4,603,200 .. 
.\ .... , , ... '" -,. '$4 'S' 6'9:'2' OO·~ ": .... ~ .. '. :'. . . ,. , . .0',' 

.. h •• 
-0' : ••• , ... _0. . '''' 

.: ". :: '. 
-0· .. .' . 

I 
I 

I l 
I .' 
I '. 
J _, .. 

..... -

r £r: -" 
fNG/~L DIG Ir/lL 

FAX . prJ)'\ 

I CoV rl? 0 tiL.t, CONTROLLER. 

DIGITAL O/6/Tll I-
FAX FAX 

~ 
! , 
1 

! , 

I 
i 

I 
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-Figure 3 

Method 3 - Regional Multidrop Network 

>,._ .. -- -' --'--' - '!'-_. -.-~ ...... - .... - . ..-.-.... - ~ ---.. -.- .... -- .--- .... - _ .... - ... ,-- ... ~ ... - .... -- .......-- _ .... -

, ... 

~jll/£S 70 
OTHE'/f?, STAlE.5 

'. 



.j 

::...... ." 

", :' 0, ... ,10 ..... : ~ 

~ .' ; r, . 

Ii 

1 
i 

'. 

....... ...; ...... : 

--~-~- --------

-13-

5.4 ~ethod 4 - Direct Distance Dial Network - See Figure 4 

5.4.1 Digital Transmissions - Method 4A 

Equipment and Services Required 

Digital Facsimile Equipment 
External modem 
Dial equipment 

Scenario is typical of operator initiated calls and automa­
tic answer equ.ipment, and no further description is co nsidered necessary. 

5.4.1.1 Assumptions 

-Long distance telephone toll charges depend on con­
nect time and distance as tables belo\'l show. The most unpredictable factor is the 
volume of traffic involved. 

1) 10 documents per day = 300 documents per month, per terminal. 
,?). ·Ave.;ragl=- dqGum.~nt.w;il.l require moderate ,resolution (ie. handshake, send and 

. termina 1 time ~·7i11 'be around· 2 'niinu'tes" ..... ". ,.,.. . ... 
. 3" 'Avera'ge" distance sen.t: between 61'6 ·and· 9.25 mi'les. .; :.:- : . 
4) Average toll cost per call is 70¢ (3 minute minimum). 
5) Paper cost is 5¢ per copy. 
6) Purchas.ed equipment maintenanc~ cost is 5% of original price per year. 

o· .-. 

5.4.1.2 ~guipment and Service Costs per terminal. 

• • " eo .. ' ... .. ".~: .. ~:- .. 
Purchase Option Lease Option 

, . ',: :.... : 'Pti~ch'a's·e. ·MaJ.~t. fyr. Lease/mo':' ·.:Lease·/mo 'Maint ./mG 

.ll.:i-gh. Ru:~..lity Dig;i.tal.Facl?i.mile .$12.,,000 $600 
Meas~re·d Busin~ss·iine .... ," ...... : 0

0

; ...... ~ .~~ •• :.'::' ••• :.:. 

. $550. $50 
$ ~'·:7'·~:50:' .... :, : ... , :'1:~50 ..... ' .. : ,;' .. ' ... , ... ,' ... ,. ,J 

I 
I 4.8K modem 4,600 230 . 125. 

Data Access Arrangement 
Interstat·e tol·l cha;-ges and 
supplies 

Totals $16,600 
" 

$830/yr 

5.00 5.00 

225'.00 
$237.50/mo 

225.00 
$912.50 ~50 

Transmission (toll) cost per terminal per month 
with assumptions above is [300 documents/mo(.70/toll call + .05/paper] = $225. 

Method 4A DDD Network-Digital Equipment 

52 terminals, 7 year life system 

Purchase 
7 yr Maintenance 

, 7 yr Lease 
Totals 

Purchase Option 

$ 863,200 
302,120 

_1,037,720 
$2,203,040 

Lease Option 

$ 218,400 
3,985,200 

$4,204,200 

: "I 

! 
, 
I 

I 
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TyPICAL T~RMIN.4L. 

Method 4A - Digital Dial 

DDD 

A IV A l.- 0 G.- !-_~ 

Ax 

/yPJcAI.- fE",eA/IIVAL. 

;".1'!. "/"-.. Method 4B - Analog Dial 

l!' .~... Figure 4 - Method 4 

Direct Distance Dial Network 
... I 
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5.4.2 Analog Transmissions 

Analog equipment capable of sending and recel.Vl.ng documents 
whose quality is comparable to digital equipment and at rates comparable to digit­
al equipment speeds has not been identified. However Analog Facsimile Equipment 
transmission facilities are available which can meet the same requirements and 
assumptions given in Section 5.4.1, except for speed. 

Equipment and Service Costs per terminal 
Purchase Option 

Moderate quality Analog 
equipment 

Data Access Arrangement 
Measured Business Line 
Interstate toll charges and 
supplies 

Purchase Maint./yr Lease/mo 

$6,000 $300 
$ 5. 

7.50 

525. 
$6,000 $300 $537.50 

** Interstate toll costs' pel; ·terminal per month calcula,tion: 

Lease Option 
Lease/mo Maint./mo 

$150. $25 
5. 
7.50 

525. 
$687 .5(F'~~'~ 

30Q U9,c'/mo(1. 7.b· ~Vg~":~~~'i" ~~'~~/~d~ + .05 pape; .~~st;~~·a~smi·~~ion) = '$5'25':': 
.' . :." ..:. . . . ',~' .'" ' '0 !..., , . '.' .. ' .' eo .' •• •• + 

Method 4B DDD Network - Analog Equipment 

. ,,52 terminals, 7. ye.ar life .sys.~em ... _ Purchase Option 

Purchase 
7 yr lease 

:.' ,7 .yj:' mad:ntenapce,' . . . ". 

:. ::.'''!'':'' ' ... -: ' . , . 

From State 
FAX Equip. 
(Dialup) 

$ 312,000 
2,347,800 

" " . " .. ',' ,.':'.. ~ 199.,200 
.. ' . Totals ' $2,769,000 

WATS Switch Center 

. .'. 

WATS Inter- WATS 
face 

in Sw. out 
Equip. 

Lines Lines 

. . 

J 
To 

" '0 

Lease Option 

$3,003,000 
. . . , . 1.09,,20Q ... 

l $3; 112,200 

':' 

State 
FAX Equip. 
(Dialup) 

A pair of interstate inbound and outbound FAX lines (to and from) 
the WATS Switching Center will cost approximately $3,400/month for up to 240 
hours useage. The requirements from Section 2.0 are easily met. It is neces­
sary to add about 2 more minutes of transmissio~ time per document for handling 

I 
I 
! 
I 
I 

I 

!I 
i 
I 

l 
J 
l 
11 
I 

.. , .. .1 
r 

~ , " z! 
i 
I 
I 

......... 

,I 

,t ...... 

, . 

-16-

at the interface of the WATS Switching Center. Because each document now requires 
4 minutes of WATS time and because one can expect some other inefficiencies, we 
can expect to handle about 12 documents per hour on each pair of HATS lines. At 
least 2 sets of WATS lines would be needed and preferably 3 sets (to reduce the 
queueing time for randomly arriving FAX messages). This system may be expanded 
to accomodate up to 12 pair of WATS lines. The approximate cost for such a sys­
tem would be as follows: 

7 year Lifetime 
Purchase Option 

Purchase Maint/7 yr Lease/7 yr 
Lease Option 

Lease/7 yr Maint./7 yr 

Equipment (same as Method 
4A) 

WATS c'osts: 6 full period 
lines 

Manual/Automatic &vitch­
board 

$863,200 $302,120 

$856,800 

35,000 
$898,200 $302,120 $856,800 

Purchase Option 

$3,003,000 

856,800 

__ 60,000 
$3,919,800 

$ 302,120 

$ 302,120 

Lease Option 

.' 7 Ye'ar. Totals ...... . . "$4,221; 920 . 
.:... '. : .. ~ • "'!,.' '.' '. .:.. 0 .' :.'. 

'. .. .: .. , ." : .. ~': .; : .. ., . .;:, ': .. ' . ~.' .. ,' ,:-., "'" . ::'. ' ......... .. 

'5':6': ·· .. Co~~~riso~·';rF·~~·~'iin~·i~~M~th~~;~·· " 
". : ...... :. '.: ........... '0 ." .: • ........... " 

.','" " E~'dludirig otli~r factors si.i~h: 'as ·cost. of money,' ~perators ,iiid' power, 
" " . a cos.t, SUffimCl-ry of ·the configurat"ions c(ms.ider.~d 'for a 7. year 'operatinn:is shown 

in Table 1 below: 

, 

... ... ' 

.:. " 

'0' .... 

.[ .. r,; .>"~"'" o.~ .. :~ .... " • -=. " " i:' ..... ~ ... :- . ~ ..t .. " .' '. '.' .' :.': . '~ . ':./. :".'. :.':" " ~ -'0. 

7 yr Purchase .. 
·'4-:.Eea;s·e:: as' "Re'q~ii'~'d' : 7' yr . Lea'~·e. '. ," " . ~ '4"" • . . ". ; ••.. .:-e-.,:. " 

Method General D~scription + Maintenance 
. 

+ Maintenance 

ro·· .. :,·· .. :;·:'i· .":. . ',. Off";~line "p~git-al'··:· " ';~2 ;70'0 ,bOO . .... ,., :'$'6 ;2 td ,"000 .. : ,? '. . . '" .. 
t 

... ... ;: . ..... 

2 On-line Digital $2,500,000 $5,114,200 

:. ~!. ~:. :!I~. ';'''3'' :!.;.', :..:. . ' ±~~l~p·~nde·h't·~~~ ::: .. ,' .. ~: ~ ::'" ......... .'.: ' ...... ,0 :.:'" .:. ':. . >~.:- .. .. ,;:.-..! .. ., .: ..... "! •••• ~~ ..... . . -"'.". .. 
Overlay-Digi ta l' . $1,400;000 ; $4,87Q,000 ... : . . .. '. . •.. ;' . .' '. ~ 

' . .. ' " .' :. . . . ; . " ", ' .. . .... 
'- : .' ., J ••••• 

4 DDD Network 
A) Digital Equipment $2,200,000 $4,050,000 
B) Analog Equipment $2,770,000 $3,110,000 

5 WATS &vitching Center $2,060,000 $4,220,000 

Other 

Graphnet (Digital FAX Equipment $3,000,000 $5,140,000 
Graphnet (Analog FAX Equ:i.pment) $5,925,000 $6,179,000 

Table 1 
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Because factors other than cost enter into netiV'ork selection, can­
didate netiV'orks are rat~d in Te '~2 using a subjective ~'7eighting method. Weight­

, ing factors and weights are my .:::: • .Jice and may be challenged. The higher the to­
tal, the more desireable the method. 

Flexibility/ Security & 
Method LO\V'est Cost Simplicity Expansibilitv Controllability Total 

Max. 50 Max. 20 Max. 20 Max. 10 Max. 10C 

1 30 5 5 7 47 

2 30 3 5 7 45 

3 50 10 5 4 69 

• 4A 35 20 20 5 80 

4B 30 20 20 5 75 

5 40 18 18 5 81 

. ' 
0 45 '. ~+ap:hn.et~ P. 20 .. 15 ~ . . 10 ... .' .. .; . . . : .. 

••• 0" ,', ". ..... " . ~ . . . ' .. ' . . .. " .. .' " ..... ~ . " 

••••• 0' • -', • . 'Grapline't; B '. . 0···· . ', . , "'15·· . .' ... 10 ., . '. '.0 ":", -.. , 25' ~ 

" ' 

....... ,. 

• : '.'~ o· •• 

• 

.' 

Table 2 '. .~ .' 

Table 2 Characteristics Described 

. LOwe.at Cost -. This fac1;or 9ons:i,der.s".l?ur.cQas.~ :a.nd; :m~.~r:t~n51p.ce .... C?o.;~.ts ~f .. equ.ip7: 
ment :and"transmissi6n facilities." ... :. . "" 'I 

'·0 .. . ' ~i~p.lic.i~y: .~'; ):h;i.fii ... fas.~?r ,.~'?n:.icl~F~:t;~~ .~?~e".o~. ~~p.~.~m~n~.i?:?, .. ~n~~~.~~~~g wJ~h :: .. 
other facilities, 'and educat~ng persqnnel how to use the facs~m~le equ~pment • 

":~_ • '"1." •• 

Flexibility and Expansibility - This factor rates the ease of carrying more 
me$sage.s:.:~ith. any add.it:ional.'90st.S ... z:~.quired. to' aWl. more, <:;quipmap:t: or ;trans­
mission facilities. 

• . Securit~ and Cdntr~llabiifiy -'This 'factor' considers 'costs 'of physical sec­
urity and logical security to ensure proper message delivery. NetiV'ork con­
trol includes ease of administration and regulation. 

6.0 Digital Facsimile NetiV'orks 

Facsimile communication is experiencing rapid growth in applications and 
equipment variety. Consequently digital facsimile ne:works or digit~l netiV'orks 
that will add digital facsimile capability are in var~ous stages of aevelopment. 
Four such netiV'orks are described below • 

............ 

! 
I 
I 

I 

.. 
. ..... 
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6.1 AUTODIN 

This is a Department of Defense digital netiV'ork operating at 2400 bps, 
employing computerized message switching store and fo~V'ard of packetized data. 
Character code is ASCII and protocols are similar to those proposed for NALECOM. 
Facsimile transmission over AUTODIN is in the test stage at the Army Electronic 
Proving Ground in Fort Huachuca, Arizona, and is expected to be implemented in 1 
or2 years. See IOM 3385-74-130 from B. Goldstein. 

6.2 Graphnet Systems, Inc. 

This is a new communication common carrier authorized to establish 
a nationwide packet switched store and forward facsimile and data communications 
network. Subscribers will be charged for connect time. They plan to permit any 
FAX machine to communicate with any other regardless of type •. However the service, 
which is scheduled to begin in December, will be limited to 4 and 6 minute type 
machines. The Graphnet system concept is an alternative means of prov:i.ding Law 
Enforcement agencies with Nationwide Facsimile Capability while overcoming disad­
vantages such as low volume, heterogenous FA~ equipment and high FAX netiV'ork im-

. plementa tion cos ts •. 
... . .•.. . US.ing Graphnet~s .. ~ar.if£ 1?~10\y, and assumptions .. g;i.ven.for.Method L~)3,·". . 
.. ',in . approkimate' ·e·qt;tiva lent co si't"ti:Hng Gtaphrtl3t~·s.: sys t't:!m'~ 'is' a Iso " sho'Ym ~ ...... " ; .. , ... -.... ' .. ".;' .... 

....... ' ..... ' ..... :.. '. :" '''. .,' "'. ~:'. . •.. : .. ;.. .... ·r ... :, : , ..... ~; . -. . . . :.... .'.: 'f '. : ..•••.• ', ' .•. :..... :'.' ~':'.:.; . " 

' .. ...... : 

.. '.' 

:~.1.' ° 0 0.· 

' . 

",.: 

.. 1' • 

.. .. 

.. 
'. '., 

On Julv 12th, Graphnet fi:~d its 
. Ta~lff ,vith an ~ffc'cth'e dale of Se~lember 12. ·197'l. The 

Tariff co.v9rs those services \Vhic.~,<?taph,,!et witl ol:f?r:~s a. 
first step' toward the'implementatlon of the .,vera!l network 
which the FCC authorized. It is anticipated that these rates 
will d~crease once the network is in fuil operation. 

. . 
;;;::; •• :·:~.r.·-:;'su·Bscii~8ER:OUTP~~.~E'IV.ElIY OP110NS : ... 

INFORMATION IS DUIVERED 011 A STORE ~'IO fORI'IARO BASIS 
BY THE GRAPH/lET SYSTE·.I TO ~; 

FACSIMILE DEVICE 

•• ;0 

.. • ; •• o_ •• -i t.! '. o. .. , .. ,.. :" 0° ::' • : :. j";'\:';:$;~in .' ... .;; .. ;:59.m . .. ... ';" 

SERVICE CL,f,SS 

.... :' ,. .. " 0, •• A"- ... 

15 % 15" 2 
Mi~ Hn.. Mini. Ht1. 

II. 

0' .... .. ' 

1. ZA 21 

0, °0 

"~" ; .: .. , Purchase." .. '; ' . 
Equipment (same as l1ethod 4B) $ 312,000 

109,200 
5,503,680 

$5,924,880 

Equipment Haintenance (same as Method. 4B) 
Lease (Graphnet Toll) Transmission Costs 

1,310,400 documents/7 yrs @ avg. 60¢/min x 7 min = $5,503,680 

OR 

... , ...... .. , 
..... 

. . .. ... 
• ,0, 

..... ~,' ... ~ 00 : . ".: :;":.:. .. 

$ 556,920 
109,200 

5,503,680 
$6,169,800 

:. ' •• ' • ,: 0 0 ...... 

. . .:-... 

. '. 

. ~ ... 
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Using Method 4A with Graphnet facilities: 

Equipment (same as Nethod 4A) 
Maintenance (same as Hethod 4A) 
Graphent toll transmission costs 

(1,310,400 documents x $1.40 avg minimum charge) 

6.3 FTS Digital FAX 

Purchase Lease 

$ 863,200 $3,003,000 
302,120 302 ,~20 

1~8342560 1 1834 2560 
$2,999,880 $5,139,680 

The Federal Telecommunications System will have a digital facsimile 
network in operation by November, 1974. It will interc~nnect their 10 regional 
offices by way of dedicated unconditioned voice grade l~nes. A Dacom 430 system 
FAX 'th a 610 FAX controller located in Washington which polls and addresses the 
term~~als will be used. Terminals are connected on multipoint lines and operate 
at 4800 bps. The FTS dial system will serve as a backup. The system also has.the 
capability of broadcasting a document to any number of terminals. Documents w~ll 
primarily be interregional messages in original form that were sent over teletype 
before. Plans are to operate this. 'syster:n 1.9 hours a da~. Aft~r a 6 month .. test. 

... ' .... ;. '.pe;r iod . t?~. s~s;t~.~., .. if ~ucc.e.~ s.f~ ~ ~ .. mig.hf.}~~.exr:~n.~~.~ !i:~~.,~::c lu~~ 0 the~. l~ .. c~ ~~?~~ .. : , '1 
• '. .., "0 •••• : 

" . 
". ,".""" "0-· :. '0:-' '. .'. . .' . . . 1"" . '1 '. . 

; .•.. :. ~ ..... ,'! ;6 .• 4 ... :-IRS.D:).g'1.ta . ~aC:31IJlJ: e· " .': ... ,' .'. 
• :'" " .. ' .'. • .:-' ." :.' •• : .' : .' ~. • .' « ,.' . ~ ~ ;".' .. 'I' .' •.•.• ".; ',. 

. '. . . 
S~pce Aprn, 1974 th~ ~~~erna~ .. Reve?~e Ser':.i.(!e h~,s.~~e,: t,estin~.~ _ 

'Da~'6m"430 FAX w:i:tii '610" controller· located . in, Hash~:ngton~ Seven ~eg~~tlal ~~P tof 
.. fices 'are ,tied on' a ~tiltiport C2 conditi'oned· lil'ie provid~d· ~Y ,GS • . ata ~s r~ns-.', 
'mitted at'a 4800 bps rate. There is'no dial backup ca~aoihty an~ the sy~tem ~s 

.' 

us~d du .... ing the business day to transmit mainly typewr~tten form :).nformatwns.. d 
Th~ . had, qoped .1:;0 use fa~.~i~i1e ~o_.r~~l~~e. T~. t~~~.s~~,~s.~o.ns Ja~~ e~pl~y:. s~o.r~ ~n .... ' .. ~. "j 
... : ... "1 ...... -. 'h' , .... ' .' th" :fi blre' Copy"'quahty ~s not as good as they would l_ke, \. 
fbtWaru tee n~t}ues ~n e u • . . . ' h d f the 
so they 2re looking at other equipment for poss~ble ~mprovement at teen 0 I 

.' 
.... :.::-.. ' '" .... ;~e~~,e .~~.~.~?d: .. ~::.: ........ :. :.:' '.;' ,.v .. ·,··~ .~. : .' , .. : .. :.,. ". :'" .... ':.:." ,":~~'.,i. '.~ ... ' :-,:. . , .. ' ':':i 

. \ 

'. 1\ 7.0 Facsimile Trends 

1 
- +-" ':tran",.;t';onal· "'tate rf'l..e. most popular .e.quipm~nt .... ' .'. : ... .' . ~ ... ' ,~:, .: ,.F.acsimi_ e .. ~q"7~pm.e:n'I-·: .~s ~~, .. ~ .. ~'.. . :-:?: .. ~ '. '."" ... ~:. :' +11 "-:." ';':..' • .;,.' •• ' •.• I ..'. ". d 

, •. ~,;,.:: .... ', ... 'b' . s or:;"e'nted analog equipment of the 4 to 6 m~nute va ... ~ety I is ~nexpens~ve us~nes .... ..' d' 
whose copy quali'ty is adequate for ~ow and medium' densi~~ d~~~Iilents •. The . ?-:ec~·1 

I 
S . 

I 
~ 

t 

1 , 

'. 
...• fibn whi~h this,·equipment .. developtnent·:·appe.ars· t~ .be·: tak~ng· ~~':t~ .cont;mue· uSl.ng .' II 
. the DDD network as the principal transmission medium more . ef~~c~er:tlY by employ- i 

in compression techniques, thereby shortening the transm:).ss~on t~me to betw~er: 1 ! 

l5gseconds and 2 minutes for low and medium density docu~nt~. Lower cost d~g~ta_ ! 
transmission facilities will soon be available from A T c<: T ~n the form. o~ 'I' 

D. ·ta1 Data Service and Graphnet's computer switched network. These d:).g~tal . 
f~~~lities will match the digital FAX equipment t:end. ~erox, ~ho holds abo~t I 
60% o'f this market, will probably introduce speed~er equ~pment ~n 1975. Alt~ough t\ 
it will probably be priced somewhat higher, the. increased thruput and conveIl~ence l 
of faster copy should set the patt:rn for competitors who will probably make com- II 
pat::ibl,e equ,ipment available later ~n the year e i\ 

l\ 
11 

1\ 
: \ It 
I \ 
LJ 

.. 
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Data compression technology will likely employ digital techniques similar 
to those used by Rapifax, Dacom and Electronic Associates, Inc. These machines 
were designed, however, for a more specialized facsimile market that could afford 
the much higher prices in exchange for speedy transmission of volume traffic. 
Those or.iginal digital FAX manufacturers will probably direct their efforts to­
ward producing even higher quality' copy at 15 seconds to 2 minute speeds capable 
of efficiently using private networks or high speed common carrier channels. Law 
enforcement agencies, like the business community, will find applications for low, 
medium and high quality facsimile. It is unlikely that any single manufactur.er's 
model of equipment ~\7ill fill all requirements, since agency (state and federal) 
traffic volumes will range to both extremes. By 1976 one can expect optional 
compatibility between business oriented digital equipment and digital specialized 
equipment i\7hen operated at speeds up to 4800 bps. This will encourage the use of 
facsimile over NALECOM digital network. 

Other trends are toward more unattended operation, use of "plain paper" 
and ability to use one's facsimile equipment locally as an office copier. This 
last mentioned trend would also encourage integration with NALECOM. 

8.0 Relationship of Hethods Proposed and NALECOl'1 

ThE:> ,NALEC.OH network is being designr:d with voice- grade leased Hnes meant . 
. , •• ;.1 ... ••• ' .'t~, c~q ... y .. 1?hort. interaG'tive: meEjsages .•. Ne~li9ds I, Iilnd· 2. pr.o,pose' j.!s.ing. 'NALEqor,I, net-,( . 

word on'a fill..:.in ba·~is.· Pi.s long' IilS the FA.X: traffic volume is low, all is ~\7ell'. 
, .. ; •..• !.,'., 'E-veI1'a small' iricreas'e ·iir-:FAX··:traffi~.~· ·hoi~eVer, 'can "~ax'·NAI.;ECoK' ~ ab'ility 'to t~ans'-

mit more FA",{ messages. This is mainly due to the fact that ench Fll...'{ message reo' 
. qu.ire;s at. ·least an ·.order of magnitud'7"lUore bits than ordin.'FY N~COM messa·ges •. '. 

'. . "', La~ .e~fo.rcemen.~. ~seage 'of fac'simqe .. cou~d mushroom~ much .. :).ike :t1!e ):!opy·i-p.- . 
: . ..' dus'try' . intr'oduc·tion of Xerox Copiers' caused businessi:mCI industry"copy to inul-' 

tiply. If this should happen, Method 1 and 2 might not be able to handle' it. 
Methods 3, 4A and 4B would not use NALECOM transmission facilities, but 

.. 0. 

.- o· 

1/.'., ': .'.: w9l:1.1..~. be'<;!R.1oc~ted:-an.d r.eq~-;i.r.e. ,NALECO¥ ,perscmne,l. ,to .r.~~ .... t;1J(lm~,.~.MetJ1orl .. ;3 .. Fa<;~i~i1p., .. , .... 
thruput is highly d'ependent' upon traffic volume and document ·types. "Each region 

1· , . " : .. 0: 

could probably handle ~p to 500 documents per day before saturation. Expansion . 
. . by' ~th9d ~ ,wo.ul9-; .. requ~~.e .a l"!-rge.ex,I>endituJ?.e wi~ .p:up.?!=:gue.ht pr.,edict?~l~. ~at~ra,::-; 

tron. Nethods 4A and B utilizing the dial neuvork are more attractive in terms . 
of flexibility since bottlenecks can be releived simply by adding terminals. 

Nethod 5 is almost as flexible, but takes advantage of Im\7er dial neu\7ork 

" .- .. ' 

'.: '.~"" .. :' .... ' .. /:o's·ts·· of<.wNrS., ': It is· po·ss·ible ;·that·-the· . added "s~-iit;ching::'l?'equi:re:d mi·gh.t· de-gr-ade' :" .1····' "J.;': .:' . 
the speed ?£ transmission \\7hich in t~~n would result in le.ss doc.ument t.hruput and 

j •• "'; .• h:(,ghe,r .co s t. ' . .. . . .' . ..... . . 
! .. '; ";" ..... '. '" 'TIre' draphnet"Syste~ 'ha's 'no °track·r~c~rd·. ' High:'C;'o'st'",Elrid :'lacJCof 'sec~rTty'" .' ..... 

appear to rule out use of this commercial network. 
Another alternative method should be mentioned: the U. S. Ymil. A letter 

can be sent via U. S. Postal Air Mail for l3¢. As you can see, this is still 
the cheapest way to send copies anywhere. 

9.0 Conclusion 

Digital facsimile hardware suitable for use~ge on the NALECOH message switch­
ing network is identified in Table!. At this time there are only a .few digital 
manufacturers whose equipment appears to meet NALECOM's vague requirements. 
NALECOM requirements need expansion to allow a p~oper selection of F&,{ equipment. 
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Considerable further study of FAX requirements is needed to define: 1) which 
terminals want FAX, 2) what type of documents are transmitted, 3) what degree 
of copy quality' is required, 4) what number of documents each terminal sends, 5) 
what response (copy speed) is required and 6) what degree of operator assistance 
is tolerable. 

Other alternative networks for facsimile transmission were compared with 
FAX via NALECOM's network for cost and performance. These comparisons indicate 
th~ following: 

Implementation of a facsimile network to accomodate 1983 traffic projections 
and requirements will cost between 1.5 and 6 million dollars (ignoring inf1a­
cion, cost of money and personnel costs) depending on lease or buy. 

Adding facsimile capability to NALECOM's system would not be cost effective 
(compared to other methods) unless FAX traffic increased by at least 5 times 
over 1983 projections. 

On balance, for 1 to 3 copies per terminal per day FAX over dial-up facilities 
appears best. 

; •. ~",:, '0 • ... ....... . 'Xechno1ogical trends are toward' faster ·.copies -' 2' to 4 times the number of 'copies 
'pr~serit'1y' made' 'in '~. ;g'iv~n"tiine~" ~quip;n~rii·costs'..are· h~t l:n~eiy'; t6"dcclirie 1cr' ,:.:' 
rnediutn';and ,high: resolution FAX··equipment .• ··::,This:· meang·tha-t··~ven in the. future, ". ". : .' ~. ~. . . . .,.:" .. 

. " •• 0· fOo 

: .... 

I .... ,,";' 

low FAX traffic vo1um~s still will not make FAX over NALEC0l1's system cost ' .' 
. c'ffee tive • 
'. 0. • ' .. ' OJ 0° ,0. "0' .' , .. ,. . 

. 'If res;'ltition '~eq~i;e~ents' were: r~ciuced '~o 96 1pi ra=ther than '160 ·lpi, ··a . '. 
much larger selection of 1mV' priced FAX equipment becomes available. The 
combination of lower equipment cost and faster copies. enhance the use of FAX 
equipment over both dial. and le'ased line .facilities. ',; But unless law enforce­
~ei£ 'FAX" traffi~" incre~~e'~' s'igrilEica~t'Iy' 'tli~ '~ase' 'and "~o'iiv'enie'h~e '~'f' usi~g-'" '.~ 
d'ial facilities outweighs the cost benefits of FAX sharing NALECOM facilities. 

,; .. 

• '0, 

r-.. ~: ..... ~ •• ~ " ~··,'t~·~t~ "b~'~ '~o~' 'ie~s~'~' :~~e' :iho~-ld ~~r:ipa~'i the':' ~·b~;,~~i~n:c:~,'·ari~( co~t ~f' 6b~aining" .... .' " 
copies via facsimile with the low cost, but longer delivery time system, of 
the U. S .• Mail ~ The key word is "convenience" and only the reader can place 

I ... ·,' ':::'\I ... :~ .... : .~"'. ·a.·vq:lue} o-n .. ·its'tvo:r:.th, ... :'.: :.,: ";"''-'. ,.,,' ~. ' , ~ .. . - .'.. " • • .' .' . • •. 0 ••• ~ .. ' :l :t,'", • ; ......... '~" .. '.~.: .. ,;;: ......... : ........ :O! ......... : .:.;:.'''.,. ,'0 •• : .~:.:. .. ,:z' .. ~:.: '! 
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MFG & Model 

Dacom 
I 400 Series 

Rapifax 100 

EAI 
FAX I 
Series 

Litton 
Datalog 

Nodel 
DIGIFAX 

Transmission 
Rate Kb/s 

4.8/2.4 

---- ---,------------

,..... 
~;-:"' .... "' 

" 

~., 

0':' . 
· ~... ~.~!: t ( • '. : ,- .. 

• • °0 • ..' .. • ~. ..... . :.::. . , " . 
',:, \ :,: ,~ 'Ta:b1e 3" ,,: ' , t,' • 

, . 
" 
" 

. ~:. . .... ~. ;, . t. .' ~'.:'....:. 

:.\DIGITAi' FACSiMILE HARDviArm~c 'COST/PERFORMANCE DATA 

Line :-: 
Cond .. ~ 

;. . 

'" 

'. 
': 

, 

'CMax :',:: ':." : ":,. , 

D~F.. Size'~ Res?,lution~' "Tran~mi~~i,on 
W!,1 x J .. " 1, Vert~. Hor'z., Time/Y~ i~ 

'i, 

.. ' , 

,', 

67-
100-
200', . 

200 
200 
200 

.' .' " 
, 1" 1/2 ' to', 2 niin 

"50 ~ :'60.' sec 
35 - ,45 "sec 

" 

Transmit Bed 
Doc Doc 

Moves Static 

" 

Special 
Printer Wt Dimensio~s 

PaEer ~ H W D 

375 39x25x33 

Data 'scramb'ler wit~', 7 x ib9 se1~ctable ~~ciyp.tion code selections. 
- ~1i1itati~ed fversion.' of 4io with .. \.1~e": of exte.rnally interfailed modem up to 19.2 Kb/ s. 

$Purch .1 

Lease/mo. 

$13,000 
to 

$15, OOO~ 
$475 -5501 

Model 410 
Model 412 
Model 430 
Model 450 
Model 441 

No ene~ypt~~n. Has selective address and polling electronics. 
COlltrolable:~from a locaLcomputer. Optional keyboard data entry. 
Has higher ;vertical reso1ution (400' Lpi). ',Horizontal res. same. Questionable acceptability for 
fingerprint:,'qualitY'. ", ',: ", 

:"; 

,. . t ~ ~ 

Same specifications as :Dacom 400 series above exC:ep~': · . .:~ .- .;: ~. " 

42x ?x ? $15,000]: 
$350 ]1 

" ,10 

" .~ · '.~ 
9.6/4.8/2.4 C2@9.q., 

Hodel 60 
Model 30 
Model 15 

9.6 

:' 

modem req" '~s 
modem req •. ,is 
modem req. ,is 

" 
, . 

t,o " 

" 
.. 

l.: :~:., 

. , ' 

0:. 

, 9 ~/2 x 1~ 
96 

128 
192' 

:".1 . , 

.:0' 

.:~. 

~ ::' 

.". 
. 

8 U2 
" 

.", .. ., 
.. !. 

, 
" 

.~. 

,~. ". 

x 

" . 
, " 

,,' 

::0, 

0': 

;:. 
.:' 

, 
I 

96, 
./~ 

, , .. 
,':' 

,.' 

". 't;;I." 

...... 
125' ',;; 1 1/2 ffi'in $9,800

1 

to 1 187 3d's~c v 250 43x36x2l 
249 l~' se~ $11,300]) 

$300 1 

? 

.' :. 

'Only 2 resolution choices per model available and one must be the 
lowest i:ndi~ated. Also transmission time for Nodel 60 ranges from 
,.t' u{i~ute' 'to 7 minutes and for Model 30 from 30 seconds to 3 1/2 
in~nutes ..... ' . 

" 
, ' 

" 

'3 1/2' min 

" 

", 

" , , , 

" 

" , 

" " 

" 

? ? ? ? 
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--------------- ,- -'-' - ---

" .~ 

:,' 

.... 
.:. : 
:',. 

" 
I: . "~: 
.0'.. . ... , 

~ . " 

--------

" ... ':" 
;- . 

, , 

'.' DIGITAL, FACSIHl:r.E HA.RhWARE~I~ CbST!r '. _..t!'ORMANCE DATA cant. 

" 

: " .~., . 
Transmission 

MFG & Model Rate Kb/s 

:::, ~x 
Line ", Doc,'~, Size 
Cond. '" W"':X L" 

: ~~ Resoi~tiotil). :r~al1sn~'isg:i~n 
'~Vert ; .. ;Horz. ,,' Time (D 2) Q,l 

Alden 
11" Digital 

Dest Data 

, I 

" , 

. :. 
" 

',:~ 11 it' cant. 
': 

"0 
: .. ~. 

.. ' 

I .. 

..\ 

" '" 

96 .' 

Hodel OCR/FAX 2.4 - 9.6 ~ 

~ 
8 1/2 x 11 :,~:' 120 ',:' 120 .. 

" 
., 
, ~ 

ti ., 
• • .a~ 

!' 

I' ',;' .. ,: . 

~'( Standard page and voice grade cil~nnei' .' 
j) Average densi ty text on an 8 1/2, x Ii' page ", 
Z) Also average depending on compr,e~sioJ;!.:' algorithm 
;D Assuming highest transmission ra,t~ ';', ::.: ' 

:: " 
" 

, ' 
.. : 

" 

" 

" 

" 
" 

" :: .. 
'I:" 

" 
" 
", 

" " 

" 

" ';' 
J'" 

. , .. 
'" 
of" 

,\ 

'" ' .. 
" 

", 
"!' ., 

" J' . ' .. .. 
'r, 

.... 
': . 

" ... , 

.. ; 

~: 

,J, 

" 

", 
" • !, 

'0: , , 

. " 

:~ 
1 

", 
" 

,,' 

" 

..... 
••• 0 

o 

'~ 

," ,;: 
, , .... ...... 

:l ,,' , . . ...... 
" 

',' 

':1' tb 1':1/2, min 

: 

15 sec 

" 

..... 
-: 

" I .. 
" / 

" ...... :'. 
"., r, " 

" " 

:' : 
", 

, 

" : 
" , ~ 
t. 
:' 

" 

" 

> 
" " 

, 
:., 

" ," 

,', 
" :i'. 

:. 
': .. ' :' . ':: 
' .. 

Transmit Bed 
Doc .Doc 

Moves Static 

V 

Special 
Printer 

Paper 

'J 

Wt Dimensions 
I,bs H W D 

300 5Ox30x21 

$Purch./ 
Lease/mo. 

$600 L 

270 
90 

27x36x35Trans $32,700: 
15x17x27Rec $ 9,000: 
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.. Fastest 
Make & Transmission 
Model Speed 

Litton 
Data10g 

Po1icefax 4 - 5 min 
}lliR Series 4 - 5 min 
HKT 
Policefa.x 
DM 9* 

Graphic 
Sciences 
Dex 520 

580 

585 

270 

4100 

3M VRC II 

VRC 603 

9 min 

2 min 

3 min 

6 min 

4 min 

6 min 

4 min 

3 min 

..... 
'tl

• 

, . 
" 

., 

Other 
Sp~eds 

.; --'. 
_... , 

4:" . 

, 
, ' 

" 
" 

, ' 

, 
--.' 

--':. 

'" 

6" 

- - - .. ---- ---------- ----------------

0" ~ .: 
" , 
\ ' 
" ',,' 

.:.' 
" 

•.• o· 

. i 

'. , , 

,: Table 4: .. 
'.0 ", ._'. ., 

':~: ANALOQ:']'Acs:61rLE HARDW:Nm~\" co~ijPERFORMANCE DATA 
; .. ",. ... 

',;', Resolution'" q'ompat. ':i '.< 
,,~. (line's./in) ,: with Rerox:' , , 
'{ Vert,. Harz.: ~!ec~E..ier:s' .":" 

.~.~ :': . '. 

~.~ .~ 
, , . ;' t.; 

, , 

':. .: 
" , , . ':, 

91 ~I'. Of' 

9I'~: -- ;i" 

91 :, -- '" 

,: 200", 200,' 

'. . ~ . 

, ... 
',' 

~.~ . 

:.:-. . 
'" 
, ' 
!, 

" 

, ~, 
" 

. 
" . 

62:x 
" 

88',x 
96 x 

176 'x 

176,x 
;: 88/96x ...• 

62/64~ , , .' 
,', 

.... " 
, : 
·f· 

" 

96 ", 

" , 
" 96 ::, 

96 
" 

96,., 
." 

96, : 
,', 

" 

96':. , 
96 :: 
96' , 

! ' 

96~ 
" ,', 

0.:. 

.:. --

, 
" 

,-­
" 

.. 
0' •• 

,', 

"; ',:, 

'" 

, " 

' .. 
" 

~ ... 

, --..... 

. ~-
" 

" 

, , 

" ~: 

1. '::'" 

" 
I,' ' .... 
" 

" 
" 

, , 

" ,;' 

/' 

" 

0" 

: .. 0' 0'." 

'" , 

" . 
, " 

, . 
'\' ". 

Copy 
Paper Cost 

(cents per sheet) 

1 
1 

35 

5 

5 

5 

5 

5 

6 

wt 
Lbs 

25 
25 
35 

47 

47 

47 

47 

75 

59 

R 6x21xl7 
R 6x21xl7 
T 6x21x17 

35x30x20 

5xl5x22 

5x15x22 

5x15x22 

5x15x22 

34x12x17 

12x24x17 

0' .' 
64,~ 64,." 

I'. " ~/ 

':·1 
6 
6 
6 

18 5x14x18 
4~' 
6'" .. . ~ " 

.,-

" ',' ", ..... 
" . ~ . 

64 x 96;J.' 
64 X 6(': 

", 

.:' .' 
0, ,. 

".:­
" 

Purchase Price/ 
Lease/rna 

$ ,OOOP 
$4,000/pair 

R$ 65L 
T$ 6SL 

$l,495P/ 
$ 225L 

$4,600P/ 
$ 95L 

$4,600P/ 
$ 95L 

$4,600P/ 
$ 95L 

$4,700P/ 
$ 100L 

-- p/ 
$ 153L 

$3,195P/ 
$ 90L 

$1,645P/ 
$ 58L 
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-'-- - ----- --------~- --- ,---- -----------~ 

Make & 
Model 

FAXON 811 

Fastest 
Transmission 

Speed 

1/2 min 

Te1autograph 3 min 
300 

Victor 
Graphic 3 min 
Systems 3618 

6030 1.8 min 

Stewart 
Warner 

Datafax 360 3 min 
180 6 min 
150 9 min 

Xerox 
Te1ecopier410 4. min 

400 4 min 

'~, '''J' 
~ .. " 

" " 
". : t ::. .. 

... ~ . ' . 
; .. .:.~" .. 

I' .. '. " . : . ,' . . 
:',. '0 

• I' ,.': 

:~;. : ' . \ ::: ':-.,.. 
';:: ANALOG . FAC SIMILE HARDWARE~~ ,'COSrr/PERFORMANCE DATA cant. '. 

" 
t ,o. ::~ Resol~tion:\:. 

Otl~~r" :::. (line:,s/in)'· .. · 
Sp~.¥d s :'~, 

".,t' 
'. 

'3 
'. 

.... , 
, , 

-., . 

,.' 

.. , 

. 
" 

,', ... 
" .. 
.:'. 
'/' 

." :.:' 

....... 

. " " 

6.:, 

, 
,0:. 

•... 
, " ,,' 

,.' 

',. 

Vert ~ .. Horz .. ~. 
"", 

: . ~ . ' 

'. 

...... .. . 
',' 

, -, 

',. --: 
,;:. 
:., 

100' x 100:::' 
100, ~ 100'::, 

,~ ;, :( 

100 ,~x 100 ',;. 
100,,:~ 100:, 

~ 

90 x 
96 :x 

ll5',x 

96 'x 
96.'x 

• f' • 

96 .;;;; 
96,x 

100'<-
96 '. 

138', 
" 

I' 

64' 
96)i 

.'~ . 

..... 

. .... 
.Compat. :\ 

wi tli Xerox' 
Teiec~piets 

" 

Opt~:ona1< 

., .... 

-'- ..... 

: 
,~ . ,~ ' . 

.:." 

,', 
',. 

.. 

. --
.. '--

" .,. 
" 

, ' , 

.' 
: 

.\'" 

' .. ,: 

" , 

'. 

Copy 
Paper Cost 

' ~cents per 

1 

3 

3 

3 

4 
4 
4 

sheeq 
Wt 
Lbs 

200 

71 
65 

63 
60 

63 

L~5 

45 
45 

' . 

Size 

36x4Ox2l 

T15x16x19 
R15x16x14 

T13x16x18 
R14x16x19 

T13x16x18 

12x15x21 
12x15x21 
12x15x21 

Purchase Price/ 
Lease/roo 

Est. competitiv 
with Xerox 

$3,OOOP/ 
$ 105L 

$5,500P/ 
$ 195L 

$5,700P/ 
$ 210L 

l~lO 

$4,895P/$12S 
$4 ,295P /$1l5! 
$4,895P/$12S; 

$4,580P/ 
$ 100L 

$1,540P/ 
$ 60L 

[ 

Works with voice grade traus-
'! '0 :; • ''''. ..' ! ~ 

~\'Page size handled - nominal 8 112,11 :xi 11 " , ex:cept lpr Li tton Polic,~fa~ 8 x 8 fingerprint cards. 
m:i.ssion channels. I. ' ' " 

:' 
" 

. l· 

" 

. " 
,_~" __ ".~,, ,A_., __ ,. ___ .' .~ - -~.:..._ ~_. _,~~:-,; 
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" ' .. ;.-
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Names and Addresses of 
Organizations Mentioned in This Study 

Alden Electronic and Impulse 
Recording Equipment Co. Inc. 

Alden Research Center 
Westboro, Mass. 01581 

Dacom Inc. 
1060 Morse Ave. 
Sunnyvale, Calif. 94086 

Dest Data Corporation 
1285 Forgewood Ave. 
Sunnyvale, Calif. 94086 

Electronic Associates, Inc. (EAI) 
West Long Branch 
New J'ersey 07764 

FAXON Communication Corporation 

Telautograph Corporation. 
8700 Bellanca Ave. 
Los Angeles, Calif. 90045 

Victor Graphic Systems Inc. 
3900 North Roc;ktvell 
Chicago, Ill. 60618 

Xerox 
Xerox Square 
Rochester, New York 14644 

t 
" f 

. :"', ' ... '.~ o· . '. ..... • ..• ;, ". .' •.•.. '.' • ~ '.. '.1 .. ". .. .... :, 
34 Sou'th Broadway '.' 
Hn{t~·· :P"la'itlS ;" Net.;· YetI<: ':1060'1 

... ;.,. .... ';. " .. 
.... '. -. :. :':.... ........;, :: •• 0 •• "-:' • " .. ............ 0 .......... :., •••• ' • • ·t:·'·· :. " .. ,. ...... ,;; ..... :.;;' ......... ,.... .,'1 

Graphnet Systems Inc. 
99 H. Sheffield Ave. 

.' Engl~wcio'd, .Ne'Y.'· J~i-~ey 07631 '::. "', . , .. . ..... 

Graphic Sc ience's Inc. 
Corporate Drive 

, . 

Federal Telecorr~unications System I 

O~fic~ pf T~lecommunications Ope~ations I 
. H21 . Ver-mon t". Ave • ·.NW ." ;'.' . .1 
Washington,. D~· C •. 20405-... . ... .. ' I .' 

. " . '., Commerce Park . 
" .. :' ",. ,. '.," vD~nbury~":'cdIiri'::O~'81o":' 

Headquarters .!' 

. U.S. Army Electronic Proving Grounds 
". • .. • ~ ~\I' • • ........... ' • ~.' •• ... ~ :-. ". • ••• ... ,," .",. j .. ".-; ......... ·Fort Ht!a~hu-ca:; Ari.z6na°-8561-3 ... ·~~ .. ,-: :: ":'::;"':: .. ':".: ..... :::/ 

; -:: : .. ' : .. :'" '., .... '. :/ , ... : ":' .. . ' .' _ 3M .C;:ompany, '. .. . 
, ... ':':"Du'pHc'i:itii1g 'Prodiit:t'g 

3M Center 

. . American Telephone &.+elegraph Co • 
Dl.;;i·s!o:ft· ::.: .. , .. : .... ';"i9S:' B·t-'ciad~a:y·. ''''''::'. .:. ;""f .( . ': . 'i." :., 

New York, New York 10007 
.St. Paul, Minn. 55101 1 \ 

':: .~',: ! •. " .. ' ..... : . .'..... .•.. . . I 
'·~·~·.~·.~~~.~i:~·t~~~·ia~~~Ic·~· ,.:. '1' \ .... ~.~:~' ~.: ..• ~.~; •. ~: ...... :.~:~ ••• ~ • ":" ~.: ~'I 

!.~:l.:.~.: ...... ':~;~ ....... _ ........ :; .... f':, :.".: o"·":\.~: ..... ' .. -:~ ,.", .. -:.\ .. :' i,.: .. : .... ~:. ':'.~.#': •. 
Litton Industries Inc. . .' 

.,.... ..' Da talog Division> :. 
': ;:.: :. ;-:" ... : '11'00 ;Walt 1fu-l::tman Rd·.· ... ., '.' 

Melville, 'New York 11746 
.' .. ... ...... ' .: .: /.: 'F.all:$ Chu;J!'Ch;· Vi,rgi:nia .... . . .. ' ..... , ,,;.~. ," '-' : ;.) J 

f 
r 

11 

Rapifax Corporation 
Columbus Ave. 
Valhalla, New York 10595 

Stewart-Warner DatafaK Corporation 
1300 North Kostner AVI9.. 
C~icago, Ill. 60651 i,\ ,. 
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