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" The Dover is strip-down Xerc;x 7000 Reduction Duplicator. All optical system, e‘!eci;{énics.,qco;ggact

DOVER L o S
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relays, top: harness, control console and related components are climinated from the Xerox 7000,
‘The paper feeder, paper transports, engines, solenoid, papsr path sensing switches and related

components are  not disturbed. The list below are the basic components the at has been eliminated
and added.. , , ' - : N i

ELIMINATED, . *- - - ADDED =~ U
Optical Syﬁém - Laser System - : : ) | R
Control, Logics - Engine Control Module . ', - -
Contact Relay Solid State Relay R Tooe s T
Contro} Console - - New Control Console o ‘ ‘
Top Cover . New Top Cover - o=
Top Harness , New Top Harness :
+24V PWS T a5V,-5V,+15V,-15V,428Y PWS
: : . - Transformer ( 30 to 88VAQ)

. - .. Chassis :

. + Adapter Module (2)
Specification - ' : -
Temperture: 60 to 90 degree F. SRR . - -

Humidity Range: 15 to 85%

Maximum: Elevation: 5000 feet above lIsca level. : ' . . !
Copy Page: The machine uses 20-pound. long grain bond paper. The paper size is & 1/2 by 11 inchi
Ex:;xchdab!e Material: Toner and Silcone Oil. ' : Ce

-
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DOVER COMPONENTS

A-1 Photo Cell

MOTORS

B-1 Elevator (Paper Tray) Drive Motor
B2  Main Drive Motor

B-3 Dev. Drive Motor

B4 Brush Drive Motor

B-5 . . Brush Vac. Motor

B-6 Brush Vac. Motor

B-7 *A’ Transport Vac.

B-8 - *B’ Transpoit Vac. .

B9 . Air Pump .

B-10  Toner Dispenser Motor

‘B-11 Lower Cooling Fan

B-12 Upper Cooling Fan (Left)

. B-13 -  Compressor -

B-14
B-15

“B-16 Oil Diépénser Drive Motor
. . B17  Fuser Curl Motor .
. B-18 Upper Cgoling Fan (Right)

. CAPACITORS
C1  StatingBl

. C2  Starting B2
C-3  Starting B3

C-4 Starting B13 -
C-1 Bl Anticoast Assy.
C-14  Starting B4

CIRCUIT BREAKERS

CB-1 Over Cui;rent Prdtecﬁon (Main Power)

- CB2 Over Current Protection (Fuser)

RECTIFIERS -

CR-1  Surge Protect (C3)
CR-3 Rectifier (B Anti Coast)
CR-5 Surge Protect (C3)

CYCLE CONTROL SWITCHES

- CS-S Cycle Control Sw (Paper Feed/Timing)

CS-12  Cycle Control Sw (Puffer)

LAMPS

DS-1 - Ready
DS-2 Not Ready

- DS-3 Check

DS-4 Paper Tray
DS-5 Paper Path
DS-6 Remote
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DOVER COMPONENTS

DS-7 Local - : CoeS
DS-8 Laser On '

DS-9 Laser On

DS-10  Drum Discharge Lamp

FUSES
F-1 Motor Driver
F-3 Convenience Receptacle

F-5 Cooling Fans
CIRCUIT BOARDS

PCB-CA Command Adapter
PCB-EC Engine Control
PCB-MD Motor Driver

" PCB-RB Relay Board

PCB-VA Video Adapter

PLUGS/JACKS .

" P/J1 Control Cons/Top Hamness

S P2 Top Hamess/Engine Contro} Board
32 Top Hamess/Relay Board
J-3 ' Top Harness/Relay Board

P/13 Register Stop Drawer
P/3-4 Upper Cooling Fans

- PAYS5 B8 (B’ Trans. Vac)
- P/J-6 LS-38 -

P-6 Logic Pwr to Mother Board
J-7 80v to Mother Board/Output to Poly Drive -

- P/J-1 Developer Housing

P/1-8 B3(Dev. Drive Motor)

_ P/39 - B2(Main Drive Motor)

P/3-11  °A’ Transport
P/3-12 Bl (Index Motor)
P/3-13 Bl (Anti Coast Ass)
313 Up Har to P/J-3
P/3-14 LS9

P/J-15  Photocell

P/J-16  Puffer Sol

P/3-17 B4 (Brush Motor)
P/3-18  PS2 ‘
P/3-19  ElStip . .

P/3-23  Oil Disp. Motor
P/J24  Thermistors/R-1
P/3-25 RT8

" P/J28 Cycle Contro}

P/3-30 . Lascr Power Supply
P/3-34 . 80v Transformer In
P/)-35 80v Transformer Out

P/3-36  80v Transformer In



- DOVER COMPONENTS

P/3-39 Modulator Driver

P/3-57 Top Harness To Lower Harness
P7)-58 Paper Tray To Lower Hamess
P/3-90 L-S 26 Drum Interlock

RELAYS
K-l Main Power -
K-6 Print

K-8 MotorBrake = = °

SOLENOIDS

L1 Paper Feed Sol.
L4 - RejectSol. -

L5 ‘Fuser Pressuré Rolt Up
L-8 Putfer :

SWITCHES 4 .
1S-1 Jam Detector (Reg. Stop Mod.) .

"LS-2 Left Top Cover Interlock

LS-3 Mispuff Detector
1S4 Low Paper ' y
LS-8. Count/Reject Delay

ST LS9 Multi Sheet Sensor
18-13  Developer Interlock

LS-14  Sensing Bar

-'LS-15  Paper Tray Down

15819  Door Interlock
15820  Door Interlock
1521 Under Pressure

. 1522  Drawer Interlock

1S-24  Back Up Bar Interlock
1S-26  Drum Intetlock :
1S-27 A’ Transpost Jam Detector

.LS-31  Sensing Bar Down

1S-38  Fuser Jam
1S-61  Developer Front Interlock

METERS

M1 Total COpies Meter
M2 Billing Meter

POWER SUPPLIES

PS-1 Corotron Power Supply
PS-2 Fuser Controller

PS-3 - Developer Power Supply
PS-4 Logic Pwr. Sup.

PS-6 Motor Brake

PS-7 Lascr Power Supply
PS-39  Modulator Driver



DOVER COMPONENTS

RESISTORS

R-1 Fuser }ion Heater

R-2  Phase Shift (B-1)

R4 B1 Anti Coast Assy.

RT-1 Fuser Controller Thermistor
RT-8  Fuser Over/Under Temp.
MANUAL SWITCHES

- S1 Power On/Off Console

S22 Start Print -

-S-3 Stop Print -
'g‘-g " Local/Remote

. S6 Paper Tray Position (Up/Down) -
S-8 . Developer Houseing On/Off _
S9 ‘Toner On/Off : -
S-11 Corotron Test Sw.  °
S-14 Laser On (Key)
S-33 Logi; Power On
. TRANSFORMERS g

. ’ ot |
T-1 Fuser Rolt Control

T-2 80 Voit

. T3 Motor Brake
. T4

Anti Static Bar
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3. The Dover Prmtcr

Thc Dover printer is a Xcrox 7000 copier, modified to substitute a ROS module for thc optics
and to incorporate an engine controller that permits the printing Opcr'uxons to be controlled

- adequatcly by the adapter. This section describes the standard Dover engine, which opcrates at
" apaper speed of 10.inches/second. Dover can be “extended” in an cxperimental sctting to run

at 5 inches/second. The. hmmg for the extended Dover is very diffcrent than the timing

" described here.

* 3.1 Engine Parameters S - . s

Scveral engine parameters were meationed in the adapter section. The values for Dover are;

P 10 inches/second SR S

J 32 facet polygon P R . .
r .24 clocks/revolution - R R
d . 90 scan-line duty cycle ot e R
) S 125 mches

Typlcal scttmgs in the T adapter for S:B::’»SO blts/mch are:

 BitRate7 * 105 o A T
. MotorRPS=109.38 = T , R
MotorSpeed2707 = . T .. CL S oo T T
MotorScale=7 S T L A - - )

. BitClock=3002 .. .. - N ,'; A LT _ ) .

BitScale=¥"~ - o L ‘ A
LineSyncDelay 4046 (3008 for entire lxne for graph paper)
PageSyncDelay =3971 (3596 on Dover II)
VldeoGatez’HSZ

3.2 Engine Ilmmg

The engine timing for Dover is somewhat intricate, as there is a substantial "pipeline” effect
in the paper path.- The phxlosophy used in designing the engine control electronics has been
to make them simple, and to require the EIP program contronmg the engme responsible for
sorting out most of the timing detaﬂs . ,

There is only one signal used to instruct the Dover engme a PnntRequest signal that is
generated by a 0-to-1 transition of the low order bit of ExternalCommandl. Thus two
successive adapter commands (first 60001b, and then 60000b) are normally used to cause the
PrintRequest signal. The PrintRequest signal is used by ‘Dover to feed sheets; be warned,
however, that initiating and terminating a printing sequence are bom a blt tricky, and reqmre
careful thinking (more on this bclow) . R .

Dover generates only one tlmmg 51gna1 of interest: CS~5 which is tr'\nomlttcd to the adapter -

as the PageSync signal. All timing information relevant for paper- paih motion is derived

from this signal. For purposes of discussion, it is helpful to "number” each of the CS-5
pul}ses generatcd by the engine, startmg with CS 5(0) the first to be generated as the machme
cycles up.

‘We shall describe the operation of Dover by describing the various sequences involved: (a) a

cold start assuming the motor is presently off (Prmt’vfodc is off); (b} the "inner loop,” in
which paper is happily flowing through the engine, and page after page is being printed; (c)
the runout shut-down secquence; and (d) the malfunctxon shut-down sequence,
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Inner loop. We shall begin by describing the inner loop, as it is the simplest sequence.,
Refer to Figure 3-1 for an illustration of the timing. Let us assume that CS-5(n) has
just occurred. Approximately 250 ms. later, the adapter should begin sending video to
the ROS that will correspond to the leading edge (left-hand edge) of the paper. This
time will vary a little from machine to machine, and can be controlled with the help

~ of the PageSyncDelay register in the adapter.  Imaging the page persists for about. 850

ms. Approximately 896 ms. after CS-5(n), the Count-H status signal is gencrated and
persists until the next CS-5 (mecnca!!y, Count-H is on for only about 20ms, in older
adapters; it is much wider in Dover I adapters. Special provisions in the standard
microcode provide help in detecting this signal reliably.) This signal indicates that
paper was successfully fed to hold the image for the page that is bung imaged on the
drum. If Count-H does not appear at the proper time, it is likely that some

malfunction has, or is about to, occur. Within 990 ms. af lcr CS-5(n), it is nccessary to

issue a new PrintRequest (i.c. to send the adapter a “set External Command 1%
command) if another sheet is to bc fed (u:. if you desire to keep prmtmg at hlgh

Speed) S L ) S . R ‘

Cold start. In ordcr to initiate prmtmg the EIP issues a Prmtchucst (again, by 1ssumg

. the “set External Command 1” command to the adapter). PrintMode should come on,
'verxfymg that power has becn applied to the main motor. About 250 s, after the

print request, CS-5(0) is gencerated./This first CS-5 identifies a machine cycle that will
not result in an output page: if you were to interpret CS-5(0) in the fashion described

- above for the inner loop, the first image you delivered would not be blessed with a

sheet of paper to receive it. However, if you issue a second PrintRequest within 990
ms. of CS-5(0). the machine will cycle again, and generate CS-5(1). This CS-5 does in

: fact correspond to a shcet of paper -- -now you may enter thc inner loop.

-A convenient way to thmk of the cold start sequcnce is to start the inner 1oop with

CS-5(0), with two additional fcatures on the first page imaged: (1) it will not be
transferred to paper, and should therefore be "white” (in order to insure the bit clock

servo is running properly), and (2) the Count-H sxgnal wﬂl not be generated, because
* no sheet of paper was actually fed. : o o ’

Runout shut—down. 'Do’ver begins shut-Adown 'whenever it fails to receive a
. PrintRequest in time (i.e, within 990 ms. of a CS-5). The machine must continue to
" operate for some time, however, in order to allow the last sheet of paper to be fused

and transported to thc output hopper. There will be 7 gratutitous CS-5 pulses

generated after the last CS-5 that was produced by a PrintRequest. At the end of this -

sequence, PrintMode is turned off, indicating that paper path motion has stopped. In
order to re-start the machme a cold-start _sequence is required..

lf you wish to resume printing before the Tth CS-S has passcd. you may resﬁme
issuing PrintRequests, just as if you were in the inner loop (i.e., the first CS-5 after

your PrintRequest will be blessed with a corrcsponding sheet of paper). -

Malfunction shut-down. When a malfunction is detected, the Dover printer shuts

down immediately, and does not wait for paper to be transported out of the machine, - -

An appropriatc malfunction status bit will be turned on (see next section), and the

" machine will halt (PrintMode goes away; no more CS-5's will happen). After an

operator has corrected the problem, the machine must be restartcd with the cold- start

sequence. ~ -

F - R L4
" C e
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3.3 Engine status indications

*.

L)

Dover may report up to 32 bits of status to the EIP via the adapter. Most of these bits are
uwnused. The table below gives the name of cach status bit and a short dcscription of its
purpose. The various matfunction indications are followed by a quoted string in italics; this is

the rccommended operator message for the condition {adherence to standard messages
_ simplifies the job of the trouble-shooter). . .

s Word Bit Signal _
8 3 Count-H. This signal is raised if a sheet has been successfully fed to receive the image for the
page being imaged. Count-H comes on 896 ms. after CS-5 and persists until the next CS-5,
T - 8 5 PTDisorder. This signal is active when the paper tray is not in the up posmon or when the paper . .
tray cover is open. It persists until the condmon is corrected. Thxs is the “or” of (not LS4) and
* (not LS24&LS31). “Paper tray open.” . , f.
8 8 * LS4. This signal is active when_ there is adequate paper in the paper tray. A zero \alue will also .
: assert  PTDisorder.. Fuosl S
8 10 1S27. This signal is active when progress from t‘ne A transport to the regxster stop module is not
’ normal, - It persvsls untxl the paper is deared "J'am--paper Jeed.” .
8 11 - * LaserOn. This signal is active when the laser power supply is on, and the beam ns ava;lablc for
: use. “Laser Is off ” (Applies when the status bxt is not presenL) :
32 © % 1522, Malfunction- Rcsat. Left .as an exercise to the reader.-
13 ReadyTemp. This s:gna! is active when the fuser temperature is above 285 degrec> F. -'l‘his .
" corfesponds to the minimum temperature needed to fuse the toner to the paper. "Fuser not warm.”
_ (Apphcs v,hen the status bit is nof present) . . .- . .
8 * 34  LostPower. This sxgnal is active when machine power is turned off when PrintMode was active (l c.
the mam drive motor was energized). It persists until the paper is cleared. “Lost engme power."
8 15 . ModeCont. This signal is actwe if the ma chiné is set to run in its “extended”, or half-speed,
) confxguratmn . g N .
9 1l PhotoCellOut. This sxgnal is active when a sheet of paper_has not been knocked off the drum
during machine operatxon It pers;sts until the paper is cleared. “Jam--paper on drum.”
’ 9 2 .PrcSeq. This signal is actwe if 2 malfunctnon occurs before the fxrst page is imaged (i £, durmg the
- power-up sequence) "Jam--starrz:p sequeﬂce. .
4 he LS9 Two pzeces ot’ paper were fed. "Jam—-two sheets fed.” 7
5 ACMonitor. This s:gna! is active when the machmc is powered up. It is possible to have
. ReadyTemp-H active even though the ACMomtot-H is not. ”Engme not powered up.” (Applies
] when status bit is nof present) ) . . T .
9 6 LS38. This s:gnal is active when a sheet of paper is Jammed on the fuse. roll.  *Jam--paper on
Juser roll.” : ' . |
9 '8 °'* ISL B -Transpor_t_ Jam. “Jam--B Transport.” . . .
9 9 * Malfunction. This is a .general-phrpose signal that is the "or” of all the possible error indications
’ . given above (PTDisorder, LS27, LS22, LostPower, PhotoCellOut, PrcSeq, LS38, LSi, LS3).
9 10 1S3. This signal is active when a sheet is not knocked off the drum and PhotoCellOut-H does not
© . catch 3t. It persists unm the paper is cleared. “Jam--paper on drum” ]
9 13 * LS24&LS3L. Paper tray is up and sensing bar is in placc Normally active. A zero value will a!so
assert PT—storder v
® Meaningfuls for Dover I adapters op!y. Co- : -
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4. Performance . .

This section gives prcliminary results on the pcrformance of Orbit in actual printing runs,
The basic test is to place as many characters of a given size on a page as possible before Orbit
“gets behind™ Orbit will get behind when the demands of composing video for a complcx
page exceed the speed cap'xcmcs of the Alto and Orbit. ,

* . For these tests, Orbit is attached to a Dover printer running at 10 inches per sccond, 350 scan-

lines per inch, 350 bits per inch. The Alto 11 driving Orbit is perfectly standard--the “disk® it
uses is a Diablo Modcl 31. The fonts used arc all versions of Helvetica, scan- converted from
spline representations. The tests reported here use the “standard™ Orbit microcode, and do not

resort to. tnckcry of any kmd, Orbit is ﬂcmble cnough to do quite a bit more than is reported. -

‘hel'e ‘ . .. . e . . . -

. . . ‘ v : . s . . . : . '-.
:Bandmg!th Cap:s;cit_y o R ~i
ot "Chamctct"! "~ Nominal With disk Without disk 1§ - . ST e T e

.. .. .point size]' . - chars/page e R §

_ Portraxt.,. .. A E

. -0 OM1632%.  O11632% ., 11632* i
....:mg RSAuRn IR 7T S 10260 m37 ... 4. T TR o
i 1 - 1 5460 . . )7560 7980 . T el T 27T R

R DV r IS 3618 %300 6365 - e T et st e amte e e

el Mg oo 2622 1503 o4l e o L
Landscape: © . - Tt
6 ... . 4000 214000* 214000* L
8 T 8576 0 0 1008 - a4 o
"0 . 5508 - 824 87240030 ., . L ge- c .
127 7T 3735 . %058 %516 : e _ :
© 14N L 22652 Te 900 £ %035 < Cet L oalIate r o s.'--=-'d.

;Explanatzan The nommal number of characters per page is the number of characters of the
given size that fit comfortably (without squeezing or overprinting) on a page. These numbers

. compare reasonably well with typical pages printed on EARS. The third and fourth columns

give Orbit’s measured capacity. The third column is measured with disk activity present (the
assumption is that while printing a page of a given complexity, you must be rcading from the

disk into another buffer a descriptiorr of the next page, so that printing at the given capacity

can continue uninterrupted). The fourth column is measured with disk aclivity absent. Note

- that absence of disk activity increases capacity only shghtly (Starred items cxceeded character

sort s:ze in my test program)

Storage' capamty ‘ f o _ ’ .
‘ , - . .
I Character' : Font storage .
o ?oint size A ’ in words/charactér . i : -
. - 4 1 .. ’ 3 -0
: gortrait: -3 213 " e . ‘ ‘ .
i . : - -
8 g 398 S )
10 L 591 : T ;-
12 - . 83.7 . 2 . i 1
14 ] 111. : : - o
: : : . : 1
%andscape: . _ . . :
CHFR 239 -; . .2
8 , - 394 -
10 ‘ : 58.6 L . | .
1" - 829 - : . .
b T S 113, ) .- :

o an

J |
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. P End o scan detector
Page
- "m’.
image .. .
Direction of page motion
frame .
' : ' Start of scan detector
Scanning bea .
" Pgure 2-1: Conceptua't-mode‘ Q the lmagmgsptot;‘;sa' 4. o ' ’
T csestn) |
g | . cs-5 I ame . 1090 ms. - 1
_Q L U PR TR R TR T NN R N B AN A 1
IR ' . Page sync delay - S R
- €250 ms—> - St s
- . Image for page n - .-
SendVideo " y & 856 ms'.' .
e ' ‘ ' Video gate
. ———— . _-——
Count-H . ¢ 1 Dover 1 896 ms. - s Dovar I}
: ) i
SendVideo is generated in the adapter by counting PageSyncDelay after CS-5 érﬁves, -
and then counting VideoGate before tenminating SendVideo. Al counting is done in termns
of scan-lines. ' ' -
Figure 3-1: Dover pinter timing .
{ ® e . -
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21 Stud, Ball 186099-606] 2
. 22'| Assy, TTL ROS Adapter (Dover II) 217183 1 Qf
23 | Assy, Cover (Right) 216605 1 |
24 | Assy, Cover (Left) h 216606 1
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28| Assy. Cable - 80 Volts Interface 216589 1
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65 | Tubing, Ins. Shrinkable 100744-109 | A/R
66 Installation Pwp, Printer (Dover) [ 216601 | REF | .. I
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{2) VIDEO 5]
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( ap) " {4) PACKET REQUEST
ELECTRONIC .
mACE EIPTO ROSCLOCK
| erocesson ()EPTO L -
o B (1) COMMAND R
,? ‘ (4)STATUS
" T e et

(sLOT)
SCANNING
LASER
OUTPUT
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Inter-Office Memorandum

To Distribution Date June 2, 1976
_From . R. E. Rider : o Location ~ Palo Alto
subject”  ROS Interface organization _SDD/SD -

Conventions

Filed on: < Rideb Ros!nterl’aée.mémo_

This memo describes an interface convention for use between an EIP and a ROS and
“which is designed to allow interchangeability over a broad range of EIP and ROS
modules. Specilically this convention should easily cover the range from ROS/3100
to ROS/9200. It is also designed to allow reasonable physical separation of the EIP
and the ROS. The separation distance varies as a function of EIP and ROS
bandwidths. For example, the maximum separation is.40 meters for a 160
megabit/second system and 400 meters for a 10 megabit/per segond  system. There
are nine signals in the interface all of which are ECL. FEach signal is a ‘dilferentially
driven, shielded, twisted pair (Alpha 6014 is  suggested). The MECL Wl MC 1850 or
MC1651 is suggested for a differeniial receiver because ol its good commen mode
rejection and its general system compatibility.  Any MECL 10,000 diiferential line
driver is acceptable. These signals are described as true when A > B (see ligure 1)
- and false.when B > A. A description of the nine signals follows.

EipToRosClock is generated by the EIP and has a maximum frequency of 25
megahertz. This signal also doubles as a power on signal such that the adapter
turns on when the clock is present and turns off when the clock is not present. .
This clock has a 50% duty cycle. - . oL

. Command is a 33 bit long packet transmiited at a rate of EipToRosClocik4.. The

_first bit is a flag bit that is always tue. The flag is followed by two sixteen bits
data fields. The first field is a sixteen bit command. The second field is the
compleinent of the first field. This redundancy is provided as a simple method
to ensure that only valid commands are execuied at the ROS. There is a dead
fime (i.c. Commaond line = false) of atleast 48 bit times between packels. The
following algorithm is suggested to decode the Command format.

1. The Commond. line is sampled by the EipToRosCleck Three
consecutive true samples are required for an accepiable flag bit.
Isolated or paired true samples are assumed to be noise. If a noise
“sample is detected, a dead time of 48 lalse bits (i.e. 192 sample times)

is required belfore looking for a new Hlag bit. (Note that noise can cause
a command packet to be missed. For this reason a command should
always be verified via the Stalus linc)

2. .Once an acceptable flag has been delecied, the 32 data bils are
sampled. Each bit is four sample times long. Each bit is sampled during
both the second and the third sample times (see figure 2). I the two
sampled values are the same, the bit is good; otherwise, the command is
marked as invalid. Even if bad bits occur, all 32 dala hils of the packet
are processed. Alter the first field has arived, the second field is
serially complimented and cormpared to the first ficld to provide final



' verification of the command -packet.

" 3. After the 32 data bits have arrived, a 48 false bit dead time is
required. If the command is vakd, it is executed during this dead period.

Status is continually transmitted to the EIP in 257 bit packets at a bit rate of
EipToRosClocik4. The first bit is a flog bit that is always truc followed by 256

bits of status data. There is a dead time (i.e. Status line = false) of alleast 272
(.e. 256 + 18) bit times belwzen packets. The following algorithm is

suggested to decode the Status fermat.

1. The Status line is sampled by the EipToRosClock Thrce conseculive
true samples are required for an acceptable flag bit. Isolated or paired
true samples are assumed to be noise. If a noise sample is detecled, a
dead time of 272 false bils (i.e. 1088 sample times) is required before .
looking for a new flag bit. (Note that noise can cause a status packet to .
be missed.) - .

2. Once an acceplable flag has been detected, the 256 status bits are
sampled. Each bit is four sample times long. Each bit is sampled during
both the second and the third sample times {see figure 2). I the two
sampled values are the same, the bit is good and it is used to update
the status buffer. I a bad stalus bit is detected the buffer is not
uPdaied and an error flag is set. Even if bad bits occur, all 256 data bits
ol the packet are processed. . I

8. Alter the 256 data bits have arrived, a 272 false bit dead time is
- - required. : . L :

Note that the same type of redundancy error detection is not provided

- for Status as is provided for Command Error detection for Stalus can
easily be provided in one of two way. For signals that do not reguire a
rapid response, data in multiple status packels can be compared. For
more time critical status, data can be transmitied on multiple bits of the
same stalus packel. : : ) . : .

Pac};:emequest is a signal from the ROS requesting a data packet Trom the EiP,

If PackelReqguest is true and the EIP is not currently transmitling a packet, the
EIP sends a 5 by 16 packet to the ROS at a rate of EipToRosClock The 5 x 16
packet consisis of a 1 x 16 packet carried on the signal PacketSyn¢ and a 4 x
16 packet carried on the signals RosData .0-3.

PackelSync fs a signal from the Eip to the ROS which is used both to flag the

. beginning of a data packet and to identify the ils type, either regular packet or

last packet of scan line: The PacketSync packet always begins wilh-a four bit
true flag. These four bits are followed by an eight bit packet _ identifier: all true
if last packet of scan line and all false if a regular packet. The last four bits of
this 1 x 16 packet are always false. The redundancy on this line is designed to
minimize the possibility of missing a packetl, adding a packet, or missing the last
packel of scan line identifier. The following algorithm is suggested for

E decoding the PacketSync format.

1. Two consecutive true bits flag the beginning of a packet. A singie

true bit is assumed 10 be noise.

2. Once a valid flag has been received the entire packet is stored in
one of the data packet bulfers. A count is maintained of the number of
true bits in PacketSync and the resull is interprelted as [ollows.

a. Normal values for true sum are 4 or 12. i neither of these
values is encountered, a soft data error is recerded.

b. Mark the packet as Jast packel of the scan line if the true sum
is greater than 8.



- RosData 0-3 coy}_ains video from the EIP " to the ROS synchronized by
PacketSync and EipToRosClock as definedbove. Bit 0 precedes bit 1 in the

video slream.-

This is intended only as a preliminary specification subject to some minor changes in

the near future.

- Distribution:

Bates

Green
Ellanby
Lampson
Liddle
Ormstein
Sproull A
Starkweather
Swager
Thacker
Thompson

o
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" - . "+ ExteraalCommandl « comnand[4-15] (a register is set} .

£ . e . . : -
é O -+ 9 - External-command 2 (M version only) -
. " ExternalCommand2 « command[4-15] (2 yegister is set)
oL e Sct video gate (T version only) .

.VidcoGate « command[4-15]

10b-17b Spare - o e

. . o
. - - .

24 A dapter siatus

“The adapter constanily reports 256 status bits to the EIp. These bits are normally viewed
as consisting of 16 16-bit words. The first § words of status arc reasonably independent
- of the xind of adapter (T or M) or the exact kind of printer attached to the adapter:

Word ‘Bits  Function - - S IR
() ' Special status from the ROS - - -
0 SendVideo. {(sometimes called DelayedPageSync) : .
. 1 _ PrintMode _ . . _ Re L
2 Local . . - . < ~ .
3 .. BeamEnable : :
4 StatusBeamOn .
- 5 StatusPowerEnable (M version only)
1 . Command register - T ] ) .
0-15 A copy of the command most recently received by the adapter
2 TBitdock . -
. -0 VideoPolarity (the setting of a switch) .
- : 1-3  BitScale (register sct with command code 1) -
. ‘ .4-15 VBiVLClock (register .set with command code 2)
3 ~ Motor speed _ I )
e 0 SelecilLeadEdee (the setting of a switch) .
. 1-3  MotorScale (register set with command code 1)
_ 4-15 MotorSpeed (register set with command code 3)
- 4 " Linc sync delay . -
| .. 9  Switch3 (the setting of a switch) S .
’E . 2  ExtendVidco (register sct with command code 1 -- T version only)
; . 3 TestPageSync' (register set with command code 1)
E ' . 4-15 LincSyncDelay (register sct with command code 4)
1 : ' ' - - - :
-5 ‘ Page sync delay . o .

0 Switch? (the- sctting of a switch) .

1. - Commandlocal (register sct with command code 1)
. .2 CommandBeamOn (register set with conmnand code 1)
3
4

TestMode (register set with command code 1)

.

3 . -15 PageSyncDelay (register set with command code 5) s
4 . h

3 - .

. 6 - . External ccmmand 1 . .

3 LincNoisc _ . .

&

BufferUnderllow - . | . S .

. ( . 0 >
,1. .- % ComparcError . . .
3 PacketsOK

bty T 4 Ve
.
.
.
.
[
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0-3
4-15
4-15

ExternalCommandl (rcéistcr sct. with command code G)

., e - . hd ) . .
e . - .

meCount

ExternalCommand? (rcf-lster set with command code 7'M version on!y)
VideoGate (register set with command code 7; T version only)-

Thc remaining 8 words of status are normally used for cxlcmal (cngine) status of various
Lmds. Thc 'rrL adapter organizes these words as ollow3' ) .

Word Bx.ts. :

There are a number of addxtxon:ﬂ achptcr fcatures chicfly for provxdmg various kmds of -
diagnostic and debugging he:lp. ‘

Funcnon ‘ ' .

. /’

The ExtendVideo flag (T version only) can be used fo- override the action of the
VideoGate counter. Once SendVideo comes on, it will stay on until ExtendVidco is turned
off and lhen the VideoGate counter reaches zero. : .

“There are two

variations of “Jocal” operation for checking out the printing engine. The

machine may be switched to Local by a switch on the engine (and reported as a status bit),

or may be sct

into this mode by setting CommandLocal. In the {irst casc, the ad‘xpler

extracts commands from a PROM that are intended to start paper motion and printing.

sequences {Bat

Jgraph pax&fr video siznals governed by the video gate counter (VideoGate) and the line

- Two switches (Sw itch3 and Switchd) govern the sclection of one of four local command

is extracted from the POy In both local cases, the adapter will gencrate

sync dghyfru'nster (LmeSvnch*ay) In order to sce graph paper cover the page,
VidcoGate;ynd LineSyncDelay must be set in such a way that they are counting as the
beam passis all spots on the p'age

To aid de gg:mo the 1d.!pler uself the TestMode bit may be set. This pcrmx!s lhe crucial

printer and} ROS 1iming sighals to be generated in the adapter rather than in the engine, If -

TestMode 1 15 set, P'!"’LS"I]C is taken from the complement of the control bit TestPa: seSync’,

and line sync ('mg.!ouous to stari-of-scan) is generated by the motor contrél circuitry: on
the M :sdapter it will be on for (15/16) * (4b9u Molor&pud) / crystalClock seconds and
of f Tor (1/416) * (4096-ilotorSpeed) / csystalClock seconds; on the T adapter, it will be a
signal on fpr 4 * (4096-MotorSpeed) / erystalClock seconds and off for the same amount
of time. he “on™ portions of-these signals simulale scan-lines of the corresponding

durations.

The BmmDmblc status bit means that the doors to the ROS housing and/or printing engine

are cloxcd fnd the um.r!ocks have cngaged.

CommandBeamOn or StatusBeamOn may be set. CommandBeamOn may be set by the ip,
and StatusBeamOn can be set” with a switch i the ROS housing (M .:d pler).

-

3 -0-15 Special status bits 0-15 (see Dover section for interpretation)
9  0-15 Special status bits 16-31 (see Dover section for xmcrprdauon) .
10 0-15 1D (16 bits). This identifics the engine type. S
"~ 1k, 0-15 Senal number (16 bits). Tlns specxf ies the serial numb r of, the engine.
2.5 Additional adapter features : o ' S .

To force “the laser beam on, and cozmqncnl!)' to allow the servos to scttle down, either

Sumor

-~
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CXEROX
PALO ALTO RESEARCH CENTER

Computer Science Laboratory
November 28, 1978

To . Spruce Users énd Installers

From. Dan Swinehait : -
Subjet -~ Spruce Refcrence Manual
Filed a5 [Maxc] < Spruce > SpruceManual Press -

This document describes the procedures for printing Press files using'the.Spmce printing service on an
Alto I1/0rbit/Printer configuration. It is also a reference manual for the operation and installation of
the Spruce program. Charts summarizing these procedures appear in appendices,

- -

Spruce Operations
Capzbilities '

The Spruce software is capable of printing a subset of Press format files. It will print characters,
rectangles, and the Alto resolution bit map output from Draw and Markup. It will not print bit maps
at other resolutions, objects, half-tones, etc. Spruce does implement the “only on copy” feature, .

Spruce runs on Dovers, Pimlicos (color printers), and Sequoias. It will also be available for the Puffin
and Penguin printers. Recommended resolutions are in the range 300 to 384 bits/inch (most, if not all;
current systems run at 384. See [Printing] for a fuller discussion of these options, and for details of
Spruce configurations in Palo Alto.) Color pictures are currently printed by treating each group of
three Press pages as the three color separations (magenta, yellow, cyan) for a single piece of paper. The -
ability to print bit maps is limited, especially on Dover, by memory and bandwidth limitations.

Spruce will'run in‘a stand alone mode, prinﬁng Press files that reside on the Spruce disk. However, its

- intended use is as a server, receiving and printing Press files using the EFTP protocol. See [Printing]

for a complete description of methods for transmitting files to Spruce servers.

A Spruce system may be 'conﬁgured to run with either one or two Diablo Model 31 disk drives, or
with one Model 31 and one T80 drive (yielding considerable performance and capacity improvements),
The single-drive system has only limited font and spooling capacity.

Spruce and Fonts

Unlike EARS, fonts may not be sent to a Spruce system, but muét alrcady reside in its local storage.
When Spruce cannot find a requested font, it substitutes one that seems to have similar attributes,
reporting a substitution on the break page. The substitution may or may not be acceptable to the user.
See [Printing] for a typical set of Spruce fonts. -
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The Break Page

b4 The break page contains a region rcserved for comments about the user’s Press file. Spruce inserts
3 these to indicate that some font was not available, some entxty could not be fully printed, etc. When
. there is a problem severe enough to suspend Press file processing, the user will be blessed with a lone

‘break page containing the explanation. If the offending file does not even look like a Press file, the
sender and file name will not be identified on the break page.

What To Do_When it‘ Crashes

If red lights are on on the printing machine, and Spruce is oscillating between a status report and a
blank screen, do not touch the keyboard (except perhaps to disable printing -- see bclow) Arrange to
get the offending condition cleared, and Spruce should continue normally. '

If you find Spruce in Swat, or otherwise hopelessly lost, try to locate a Spruce mamtenance person,
- Failing that, record the screen, and try <{ctrl >P (proceed). The program should recover from the
.problem. If it does not: (swats again, or does something really odd) boot the machine and restart

Spruce. ,
Report all abnormal occurrances, hardware or software, in the nearby log book, if there is one. Otherwise,
send a message to the approprzale authority. Please do not restart a Spruce server without subm:ttmg a
_report.

. Important : ' o | .

If you have been using a printer system in stand alone mode, or for some other purpose, alwézzs relurn
it lo server operatzon before leaving it unless some&nng is broken. )

The following™ sections describe the operator functions in both server and stand alone modeﬁ,
) lnstrucuons for restarting Spruce are found in the stand alone sectlon

C

®
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Spruce as a Senver

To mun Spruce as » ~ server, be sure it is installed properly, then simply type:
Spruce Ser\arerCR -- But be sure to reaof the Restarling section on the next page!

Commands

When Sprice is processing or printing a file, it must turn the display and keyboard off. Thus, it will
only accept interactions with an operator when it is idle, or when it is receiving (spooling) a file from
some remaote user. You will be able to identify the interactive state because status entries for the last
few documents to be handled will be visible on the screen. '

There are only a few interactive Sprt;ce server commands. Each is specified by typing one character,
Some then require additional input. :

S start/stop spooling When Spruce is started, it is set to accept Press files from remote users: It is -
sometimes convenient to disable spooling activities for a while (perhaps in
preparation for taking the system down.) This cominand toggles the
"spooling switch”, and tells you the new state. After you disable spooling,
.one more file might arrive, '

P ° start/stop printing  This command toggles the "printing switch". Spruce is initially set to print
: files as they arrive. One should disable printing, for instance, in order to
take the printer down for cleaning- or other maintenance.

C  check queue This prints identifying information for the last few Press files that have been
received, along with their current status (pending, in progress, printed, etc.)
This is 2 good first-level check that Spruce is up and operating normally,

V  verify quene Performs the “check queue” operation, pausing afler each line for a one-
‘ v character confirmation. Type P to finish the list without further pausing.
R reason One must next type a line, terminated by carriage retum, that will be sent

with other status to remote users when spooling is disabled. This allows one
to specify the reason that Spruce is unavailable, )

M modify queue This command provides a limited repertoire of operations for reprinting
' documents, aborting troublesome ones, etc. See the Queue Modification
section on the next page.

Q quit . Causes Spruce to finish and return to the executive,

Status reporting A . .

Spruce displays the remote host identifier, file name, sender, and internal numeric identifier for each
Press file up to three times during its stay: when the file has been successfully received, when it has
been printed, and when its contents have been overwritten by a newly arrived Press file. This
information disappears when processing of the next file begins.

Spruce will also display a message when a problem is detected in the Press file or in program or

- ‘printer operation. When the printer is in trouble, the systen will cycle between a display-off state

when it is checking to see if the problem has vanished, and a display-on state when it is reporting the
problem. If you think thz problem will takc} a while to fix, try to catch Spruce in the display on state
and disable prinling (and possibly spooling).

If Spruce requests that you notify maintenance personnel, please do so.
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Special Server Functions S . ' o o
Quene Modification

This facility is currently in a particularly primitive state. Using it, one can request that a document
which is still available but has already been printed be reprinted , or that a document that is scheduled
for printing (or is already in progress) be maiked printed (and thus be effectively aborted.)) These
activities apply only to the files that appear in response to the C (check queue) command, usually the
last 25 or .so_that have been received. ' :

To use this function, type "M (for "modify queue”.) The currently-élueued files will be presented, one
at a time. Respond with: . - :
R To cause the document to be reprinted. o
A To abort the printing of the document.
P To complete” the file listing without modifying .any more files.
CcR To advance to the next file. ’ o

If the printing of documents is enabled when the R option is chosen, ‘the selected document will be
reprinted right away. Therefore, it is wise to disable printing (see the P command, above) before using
the M command. : : . T

Interrupting the Printer

Although the keyboard functions are not available when the printing subsystem is running (the screen
is blank except for a cursor), one may attract the attention of the spooling subsystem by pressing the
ESC key. You may have to do this several times, especially if the printer itself is running. When the
status legends appear, indicating a return to the spooler, you should toggle the printing switch (using
the P command) to inhibit the return to the printer, which will otherwise occur within 10 seconds or
so. . . -

Restarting

Spruce saves sufficient information about the files it has queued for printing that it can be restarted, in
most instances, without losing any files. This is true whether system operation terminated due to power
saiture, a crash in the printer or spooler subsystesi from which manual continuation-does not seem -
possible, or in response to the Q {quit) command. Restarting after the use of Spruce/T (see installation
section) to change installation options does not currently work, although it is (errantly) permitted. Be
surc to start over, using “"Spruce Server”, whenever you have performed any installation activity.

To invoke the restart action from the Alto Executive, simply type

.

Spruce RestartCR

Spruce should quickly bring up its status display. It will have both spooling and printing inhibited, so
that you can use the A (modify queue) command to adjust the queue (perhaps to flush an offending
file or to flush files that have been printed but not recorded.) Be sure to toggle both the spooling and
printing indications before leaving the site. If this process docs not scem to work well, quit or boot and
do a cold start (via "Spruce Server”.)
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Spruce as a Stand Alone Printer

The Print Command

The basic command to ‘Spruce is "Print,” followed by a file namec. Thus
>Spruce print ‘merno-l.press | . |

will invoke the process of printing the file "memo-1.press.” The Spruce command words (e.g., "print"
above)} can be abbrcvxa;ed as long as they remain unambiguous. -

If you wish to override the number of copies specified in the Press file (usually 1), 2ppend the clause
“copies n” to the end of the command: ' : : '

> Spruce print memo-l.press copies 3

-If you wish to print certain pages selectix}ely, you may append the clause “page n" or "pages n to m"

to the command: } e

>Spruce print memo-l.press page 2
.>Spruce print memo-l.press pages 3 to 4

Spruce takes some time to format the files properly and begin printing. If you sirnply wish additional .
copies of a file you have just printed, you may avoid the formatting delay by using the “reprint”

> Spruce reprint page 2
>Spruce fepr cop 2

"Wrong” pages. If Spruce prints your document, but it doesn’t seem to have the right things on it it
may be that the Press file was trivially invalid. You can run Spruce again, with the "verbose” mode
enabled, and see if it indicates any problems. Use the /V switch: .

>Spruce/V pri memo-l.press
In some configurations, “verbose” mode is the default. The /V switch will diéable it.
Hlegal Press files. If Sprucé complains that your file is illegal, aﬁd you suspect the method used to
generate the file, the program ReadPress (see the bibliography), which prints on your screen a quasi-
intelligible dump of the Press file, may be hclpful in tracking down the problem.
>ReadPress memo-1.press ‘

.

will bless you with more information that you can handle!
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Complete Command Des.crz'ptz'on'

The repertoire of Spruce commands offers several optxons when a file is printed. The format of the
command line is:

> Spruce/switches option <arg> option < argd> ..

The “switches” govern the overall operation of Spruce; the "options” label the specxﬁc opuons being
used and can be abbreviated as long as they remain unambxguous most of the optxons take argumcnts._

Options:

Server

Restart -

Copies

Pages

RePrint ‘
XOffset

YOffset
Resolution

PowerOn

PowerOff

There are two global sthches that alter the use of Spruce: /V (verbose) gwes better error messages.

This command may appear alone, or in conjunction with a stand-alone command.

It starts Spruce in server mode. To run Spnice as a server, type ' "Spruce serverCR”

to the executive. See the previous section for subsequent operation. If another
command appears, it will be obeyed before entering -server mode

Type "Spruce Restart” to attempt a recovery from catastrophic error or other
spooler termination. Then adjust the queue as necessary and enable spooling and
printing. If this fails, perform a cold start using the Server command. :

This is the main command to print a Press file. The argﬁment_ is the name of the .
file to be pnnted. Example "Spruce print memo-1.press”

 'The argument is a number, the number of copies of the document that should be

printed.  Default is "Coples I

'I‘h1s option governs which pages of a file will be pnnted Standard use is with the

"to” option: "Spruce print memo-l.press pages 2 to 3". If the page range does
not match the page range of the Press file, the largest overlap of the two ranges is
printed. Default is “pages 1 to 99999."

The file most recently printed is re—printed, avoiding the scan-conversion processes..
The "Copies” option applies to reprinting. Not available in server mode.

This option a’lows the page to be displaced in the X dzrectxo-x on the page, by an
amount gtven by the argument (m inches). This featuse may be disabled.

"I'hxs is analooous to XOffset, but govemns vemcal displacement.

This option allows a user to override the default sctting of the resolution of the
output device being-used. Be warned that changing resolution will usually result

-in poor font matches from the font dictionary. The argumcnt is the resolution,

mcasured in bits per inch.

- Used to set the printer’s internal clocks and to stablilize them before running the

printer. This function is usually performed adcquately each time a document is
printed, but it can be used alone to be sure things are set right before performing
diagnostic tests, etc.

Not applicable to current Spruce printers.

/D s equivalent to the Debug 32 (usually -- don’t rcally prml) option,

-
-
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Debug

16

R

128
256

512

The argument is a decimal number comprising the sum of several option codcs 'I‘hese

are for use by Spruce maintenance people only:

' The printing program (Sprmt) pauses just before processing and printing a file. It pauses

by entering Swat.

File pr'ocessing and printing is inhibited, but the printing program’ (Sprint) is brought in.

Any printing program (Sprint) error condition is reported via Swat, before standard error
recovery procedures are invoked. This function is inhibited if the code 512 (don't Swat)
is "also present,

The printing program will not monitor the Ethernet for spooling requests. It will
therefore be totally unavailable while processing and printing files, It will not even
respond to sxmple status requests.

The printing prooram will monitor the Ethernet (unless code 8 is also requested), and
will respond to status requests, but it will not suspend processing or pnntmg to accept
additional files. .

The printing program will process files, but will only pretend to print them. This is

useful when one’s Alto can only pretend to have a printer.

The printing program will call Swat when it has swapped in the processing overlay, bui
has not yet started processing. ,

The printing program will call Swat when it has swapped in the printing overlay, but has
not yet started printing. -

Spruce (the Spooling program) pauses via Swat whenever it regains control, either on
completion of printing several files, or due to some error detected by Sprint,

The printing program, Sprint, will never invoke Swat due to an error it detects. Instead,

for otherwise fatal errors it will terminate printing the file and report the problem to the

spoo!cr That file being processed will not be retried. System errors may stxﬂ at this
writing, invoke Swat. .

1024 Spruce will not invoke Swat. This feature is not implémen{ed, sb it is fortunate that

Swat is rarely invoked in Spruce.
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Sprﬁce Installation

This section describes in detail the installation of a Spruce system for any of the currently supported
printers. : 7 A ) .
_Operating Filess . _ | .

.
-~

Six files ave needed to produce a Spruce system. Five may be obtained from the dump file
[Maxc] < Spruce > Spruce.dm. They should all be placed on the server's ‘DP0 disk: " o

File Description
Spruce.Run . The spooling program
Spruce.Syms

Sprint.Run ' The printing program
Sprint.Syms : -

. Spruce.Errors i Error messages

In addition, one must obtain a version of the font dictionary, Spruce. Fonts, appropriate for the printer,
the disk configuration, and other installation-dependent conditions. Each installation tailors the font
directory to its own needs. A rcasonable set, for starters, is available from Ron Pellar in
PARC/Pasadena. Ron has played a major part in producing the current high-quality document fonts,
For more information about font production, see [Fonts}, [PrePress], and [Printing). Also, please consult
Ron or your local font experts. The following versions are available on [Ivy] in Palo Alto:

L d

File Suggested Disk  Resolution Comment .

< Dover > Spruce.Fonts " DP{ 384 Reasonable contig. for two model 31s
< Dover > Clover 2 Spruce.Fonts T80 384 . Extended version, suitable for T80 config.

Finally, several other files will be produced during installation. They will contain spooled Press’
. documents, system state information, and intermediate results. They are:

»

File . Disk! Size?  Comment

Spruce.Spool ; any cmzion3 Spooled Press documents for server,
Spruce.Bands any . -oplion_ Intermediatle file processing results
Spruce.CheckPoints DPO ca. 40 Holds installation values, file descriptions

1 DP0 -- DPO only; any -- either M31 or T80.

2 In disk pages, for whichever disk is chosen -- 256 words each for M3is, 1024 words each- for T80.

3 Supplied at installation time, This file must hold ali documents that have been spooled but not yet printed. See
the chart at the end of this section for typical values. For stand-alone systems, this file must exist, but may be
.made as -small as is desired. . ’ - ‘

4 Supplied at instaliation time. This scratch file contains the resulls of the pre-scan pass over the Press file, lis
size, for the largest Press file to be accommodated, must be roughly (2¢ + 4r + 80s) words, where c is the
length of the Press file in byles, r, the total number of rectangles, and s the total number of different font
characters used in the file. Again, see the chart below for fypical values.

It is important for corrcct operation that the various files be allocated contiguously, or at least nearly
so. Therefore, the following procedure is recommended for initial installation, ' v
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Complete Spruce Installation ("from- scratch”)

.First, obtain a disk whose current contents is not valuable. Use the “Ether boot" facility to obtain a

new operating system. Install it using the long installation dialogue, erasing the disk first. Do not install
a password. Provide the Alto’s name as the user name: "Menlo”, "Clover”, etc., and a disk name of
“Spruce Server” or “Spruce ‘Dover Server” : '

Unless you are producmg a T80 installation (whence space is not at a premium on DPO0), you should
immediately delete DMT.Boot and FTP.Run. Then use the "Ether boot" facilities to run Fip, and
obtain < Alto 3 InstallswatRun (from [Maxc} or your local IFS if it's there) Run InstaliSwat, then
delete InstaliSwat.run.

Get FTP back, then fetch the Spruce operational files from [’\daxc](Sprucc)Sprucedm plus the
appropriate Spruce.Fonts as described above., You should also get < Alto> Sys.Errors.

Now type "SprthR" This -will install the printing program. It should type the current Sprint version
number, run for less than a minute, then exit.

Finally, type "Spruce/lcn”. This wﬂl produce the Spruce installation menu, whose use is descnbed on
the next page.

Subscquent Installations:

Once-Only Pr ocedure: When updating from Spruce 8.x or earlier to Spruce 9.y or later, delete the f le
Spruce.CheckPoints before proceeding. This is very important!

If you have Fetched a new font file or either of the new run ﬁles if you need to modify the size or -
location of any of the scratch files, or: if you need to modify any of the printing parameters (see next
page), you should first run Sprint.(type "Sprint®R™), then proceéd to the installation sequence (via
"Spruce/I®*") It is not strictly necessary to run Sprint unless SprintRun has changed, but it will
never hurt anything, it Is sometimes necessary to clean up messy situations, and it is always
recommended. - v , -

Spruce, as distributed, contains defaults to install a Dover system at 384 bits/inch, with average pnnter'
dependent adjustments (see below). On subscquent installations, unless the spooling progr:un‘s version
has changed, the most recently msta}led values will be used as defavlts.

Version Numbers

Both the spoolmg program, Spruce, and the printing program, Sprint, contain a version number of the
form (major version) . (ininor vers: on) (c . Spruce version 8.3). It is intended that Spruce version n.x

will run successfully with Sprint version ny, for any x and y. The system will refuse to start if the

major versions differ. Feitch the :most recent versions and continue.

A

-

3743
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Printer Parameter Installation

When you enter spruce via "Sprucest”, you are presented with the following menu:

- = - > . = ot

l,.l,. PP S A .“‘3,‘5.‘ YT mm:m

s . RIS T e, e Gt igril] §

». s e e mesa et te wnd Sai s s . e PR AWt DL ey e TN SN o
. 22 s AL N TR AVEN, R B Y S LS

Printer Type |Dover ||IFz 2R

. " L
B Lt B it

Paper Size  Scan Direction| 8.5 |Bit Direction| 11.0 |in

Resolution Scan Direction| 384 |Bit Direction | 384 fbpi

Margin Adj. Scan Direction | 190 | Bit Direction 120 dots

. |8can Line Length [11.7}(in) Paper Speed 10.2 lips

Printer Name Clover

Debug Setti‘ngs #40

Break Page

Landscape -} Last Page First
QUIT | INSTALL FILES

This is a typical menu-based presentation, using the ubiquitous menu package produced by Keith
Knox (WRC). One or two words should suffice to describe it: g '

There are numerical (or string), selection, and boolean parameters.

An example of a numerical parameter is the Scan resolution. One selects it by clicking any
mouse button while the cursor is positioned over its box, then types the new quantity, -
. terminated by CR -- standard sorts of editing operations also work.

~‘The printer type (Dover, Pimlico, etc.) is a selection parameter. For some perverse reason, the
“selected printer is displayed as black text on white background, while the rejected ones are
shown in the inverse sense. Let me know how you would like that choice if you weren’t
already used to the opposite approach. : _

There are two kinds of boolean parameters. The landscape/portrait mode option is an example
of the first - clicking the box toggles the underlying parameter and reflects the choice by
modifying the legend. The other kind, seen only in the files menu (two pages hence), is true if
it is displayed as black text on a white background, false if inverted -- again, a perverse revers
of the standard inversion scheme. .

Description of Printer Parameters

If you haven't fetched a new version of the run files, all parameter settings will be remembered from
installation to installation. , :

Printer Type. Sclect one of Dover, Pimlico, Sequoia, Puffin, etc. A number of the other parameters,
described below, wiil now change to reflect typical default values for that kind of printer, You must
now modify those to suit. .

Resolution: The number of scan lines per inch and bits per inch for the device. This value depends on
the capabilities of the device and on the resolution of characters in the current Spruce.Fonts dictionary.
I believe that all current systems run at 384 dots/inch.

Poper Parameters, Printer Parameters: These are values that describe the physical parameters of the
printing devicc and the paper it prints on. They are used to control the actions of the imaging
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hardware. See the chart at the end of this section for typical values.

Margin Adjustments. These numbers should be used to center the Press page image on the real page,
The default values are approximately correct for Dover, although the actual values vary from printer to
printer and from time to time. The printer-dependent values given in the appendix were once correct,
but will probably not remain so. Use the file Alien.Press, a cross whose arms are 5 long, and whose
center is at the center of the page. Larger values for “scan margin adjust” move the image to the right.
Larger bit values move the image towards the page top. On Pimlico and Puffin, scans move the image
down and bits move it to the right. Obtain the alignment file from your local {Press> directory.

To adjust the length of the arms of the alignment cross to exactly 5", you can try modifying the scan
line length and paper speed parameters, Scan line length can be adjusted in .1" units, paper speed in

“units. of .01"/sec.

Break P&gs/No Break Page: Determines whether an informative title ﬁage will be issued as the first
page of each document. Enable the break page unless your printer is very slow and is used by only a
small number of people.

Landscape/Portrait Device: You should change the defaults only to obtain certain novel effects,

Printer Name: defaults to the disk installation name. This name will be used in display and status
messages to the clients.

e -

Debug Settings: This value provides the Debug argument to be‘supplied when the global "/D" switch
is used. As distributed, it is 32 (40b): Spruce will not actually try to run the printer,

To abort the installation without changing any values, click the Quit menu item in the bar below the
window. To accept the printer paramters and proceed to file installation, click Install Files.
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File Parameter Installation

The second and final menu facing you looks like this:

R R e R R LN e
lr .';’a 3t 32: ’.!. 1;‘ ((J ‘ PE Wik 'r

Ranen o vttt e B, -s-.:rv-“ e IR
SIS oS S, Sep s...- P i e s

— T

{Spruca.Errors 37 pp - DPO.
LSpmce.Foms 1025 pp [Trident
IEL: -':“454' £5) n:. PP DPO

R I A TR Y 3oy

‘u s e pp | Trident

Disk Configuration [L#7¥ [ Trident

v e 20

[QUIT [INSTALL] .

Description of File Parameters

Disks. To produce a single-disk system, or a system where two model 31s are conﬁgurcd as one file N

system, do not change the default disk settings. When using two model 31s, however, it is preferable

(because it minimizes head motion) to configure them separately, placing SpruceFonts and.

Spruce.Bands on DP1, everything else on DP0. By far the preferred configuration uses a T80 to hold

the Spruce. Fonts, Spruce.Spool, and Spruce. Bands. When using this configuration, the second model 31

is legal, but relatively useless. Remember, a disk is considered available if its menu entry is shown as
black text on a white background. The installer must explicitly toggle each disk entry to indicate
interest in that disk. Spruce will refuse to consider a disk which is not currently connected, on line, and
possessing a valid format. - _

Files. The menu contains one line for each file, with ficlds for specifying the file’s size and disk
location. Spruce will try to find each of the named files on the currently-specified disk. If successful,
the file name will appear in black text on white background, and its size (in pages) will be mdxcatcd.
Otherwise, the name field will remain inverted, with a null size field.

-

For each file, ﬁrst select the desired disk by toggling the associated disk entry until the right name
comes up. Spruce will try to find a matching file. Failing this, fill in the size field, then click the file
name entry. Spruce will create a ﬁ]e of the appropriate size.

To place 2 file on a dlfferent disk, toggle the disk entry and repeat the above steps. To change the
filc's size, fill in a new size entry and click the file name entry. To cause Spruce to rebuild its
structures representing a previously-installed file (black on white background), toggle the file name and
wait for it to return to thc installed state -- see TroubleShooting below.

Fzmshmg up. Finally, to accept the ‘files as produced and modified, click the Install button, and wait
for Spruce to finish. The system is now ready for operation. If you run into trouble alono the way,
click the Quit entry to return to the executive, fix the problem (see below), then repeat the mstzmatlon
sequence.

Trouble Shooting

If, during or after installation, there arc zero or fewer free pages remaining on any of the disks,
perform the whole process ovcr, reducing the size of .the bands or spoohng file as necedcd. As a
guideline, after running Sprint, the spoohng and bands file sizes may be chosen to use up ail but 257

of the remaining pages on DPO, and cssentially all the pages on other disks. We suggest Ieaving at least

-
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.

20 additional pages for breathing room -- to allow largei program files, small Press files to be printed
in stand-alonc mode, etc. - . :

If, after Sprucc has been successfully running for some time, things go bad and it looks lixe software,
try re-installing both Sprint and Spruce before resorting to sterner measurcs, If Spruce seems to be
having trouble accessing its files, try verifying each file, even if it appears to be properly installed, by

toggling its name entry in the file parameter menu.

Never try to perform a "Spruce Resta:i” after an installation sequence. In a future release, this action
will be either prohibited or made to work. ’ : :

Pease
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Parameter

Bands File Size
Spoal File Size

" Debug Settings
Print Break Page
Landscape device
Paper parameters: bit direction
Scan direction
Output Device
Resolution in Bits/Inch
Resolution in Scans/Inch
First page at top of stack
Paper Spzed in Inches
Scan line length in inches
Scan margin adjust
Bit margin adjust

On DP1.

On T80 (by far the highest perform

2000..

" Typical Spruce Installation Values

Dover

-2
.-
32
Yes
Yes
11.0°
8.5
Dover
384
384
No

+~10.20

11.7

_ 350°%

1208

Pimlico
)

-
32
No
No
8.5
110

Pimlico

384
384
Yes

4.00
10.2
-6

.6

2
3
5 At resolution of 384, this must be reduced to 10.6..
6

Sequoia 1 M31
D 1100

ey, 650
32

Yes

Yes

11.0°

85 -
Sequica

384

384

No

3.40

115

»B

" e

ance, for ALL scratch files). Expressed in 1024 word pages -- use at least

These values vary somewhat from machine to machine, and from time to time

N

1 M31, 1 T80

semj -infinite.3

. Use Align.Press {o set precisely.
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[Fonts}

. _[PrePress]

[Press)

[Printing}
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Appendl\: A - Summnry of Spruce Operation .
See Appendlx B for current version (1st digits of Spruce and Sprint versions must agree)

Starting Spruce .

Type Spruce Restart CR to restart server without losing information. Fa:hng that, or to start from scratch, type eqg.,

Spruce Server CR o Spruce Print x0CR,

Server Mode Commands

S start/slop spooling Toggle "spooling switch”.

P start/stop printing Toggle “printing switch”.

C check quese Print description of current printing queue. '

V verify queve Same as C, but requires keystroke after each ling; P to finish.

R reason requires _one input line -- reason for Spruce unavaslabshty

M modify queue exhibits each queued file in turn. Respond with .
R reprint file o
A abort file
CR no modification -- go on to next
P proceed -~ print rest of queue entries and f‘ nish command,

Q quit Return to executive.

-

Stand Alone Mode Command Line Entries

Global Switches
/V verbose Print more diagnostics
/D debuy Use standard debugging codes (currently 32, see below).

Command Line Options {e.g., Spruce/switches option <arg)> oplion <arg> .. : -

Server Starts Spruce in server mode. See above commands for inferaction.
Restart Restarts without destroying print queue, Not guaranteed o work.

Print - Arg is Press file name. File to print.

Copies Arg is number of copies. Default is 1.°

Pages -Arg is <first> [ to <last> ). Pages to print. Default is whole file.
Reprint Reprints last documant printed. Copies option applies.

XOtiset Defauit O.

YOifset Default 0. ‘ .
Resolution Default 334.

Power Arg is on or off. Power off is not applicable to any curren® printers.
Debug Arg is sum of .debugging codes: .

1 Swat before file processing and printing.

2 - Inhibit file processing and printing, - but bring in printing program.

4 Swat on any error condilion, unless also 512.
. 8 Do not monitor Ether for print, status. requests,

16 Do not suspend processing and printing to accept more files.

32 Run printing code, but do not print. Do not try to use printing hardware.
64 Swat just prior to gxecuting file processing code.

428 Swat just prior to printing the file.

256 Swat on return to spooler.

512 Report all printing program errors to spooler -- "do not enter Swat.
1024 Spooler does not enter Swat on error, but tries 1o continue.

Trouble Shooting

Dover Ready light not on: Allo screen will (at intervals) contain further explanahon (use P command to disable
printing and freeze in display mode) Clear printer condition, reenable Spruce printing if necessary.

Dover Ready light won'l come on, but there’s power to the machine: Push the "power on™ button. If that doesnt’
work, call’ maintcnance personnel.

Program is in Swal, or is obviously misbehaving: log the trouble try to find softwqre maintenance people. Failing
that, boot and restarl server.

A
Aftor any problem: log the problem in the adjacent log book, or send a message to an appropriale authority.

Please do not leave a funcfioning Spruce printer without restarting the server.
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-

The Break Page

The break page contains a region reserved for comments about the uset’s Press file. Spruce
jnserts these to indicate that some font was not available, some entity could not be fally
printed, etc. When there is a problen severe cnough to suspend Press file processing, the user

will be blessed with a lone break page

containiug the explanation. If the offending file does

. not even ook like a Press file, the sender and filc name will not be identificd on the break

page.
- What To Do When it Cri\shesi

. If red lights are on on the printing machine, and Spruce is oscillating betiveen a status report ..

and a blank scrcen, do not touch the

keyboerd (except pethaps to disable printing -- sec

. belotv). Arrange to get the offending condition cleared (don't forget to "power on™ Dover after
clearing a jam), and Spruce should continue normatly. o -

If you find Spruce in Swat, “or otherwise }iopelessly lost, try' to locate a Spruce maintenance
person. Failing that, record the screen, and try <ctil>P (proceed). The program should recover

and restart Spruce.

_ from the problem. If it does not (swats again, or does.something really odd), boot the machine

-

Report all abnormal occurrances, hardware or software, in the nearby log book, if there is
one. Othenvise, send a message lo the appropriate authorily. Please do rot restart a Spruce

server without submitting a reporl.

Important

*

Whenever a Sprucc printer has been “off or idle for some time, issue the "Spruce Poweron"

command, then wait a full minute before starti

mode. Sce below for the syntax.

-

-

ng the server or printing files in stand-alone

If you have been using a printer system in stand zlone mode, or for some other pwipose,

. always return it 1o server operalion

.

before leaving it, unless something is broken.

-

The following sections describe the operator functions in both server and stand alone raodes.

Instructions for restarting Spruce are

-

fournd in the stand alone section. .
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Spruce as a Server
To run Spruce as .a server, be sure it is iustalled properly, petform the power on sequence
described just above, then simply type: ' :

Spruce ServerCR

. Commands

When Spruce s processing or printing a file, it must turn the display and keyboard off. Thus,
it will only accept interactions with an operator when it is idle, or when it is receiving
(spooling) a file from some remote user. You will be able to identify the interactive state
because status entries for the last few documents to be handled will be visible on the screen. -

‘There are only a few interactive Spruce server commands. Each is specified by typing one -
character. Some then require additional input. This is a crude interface, folks.

S start/stop spooling When Spruce is started, it is set to accept Press files from remote
: . users. It is sometimes convenient to disable spooling activities for a
while (pethaps in preparation for taking the system down) This
command topgles the "spooling switch”, and tells you the new state.
After you disable spooling, one more file might armrive.

P stari/stop printing  This command tgig,gles the “printing switch”. Spruce is initially set to
: - print files as they arrive. One should disable printing, for instance, in
order to take the prinier down for cleaning or other maintenance.

C  check quene This prints identifying information for the last few Press files that
. : have been received, along with their current Status (not printed yet, in
progress, printed, etc.) This is a good first-level check that Spruce is
up and operating normaily.

V  verify queue This does the same thing as the C command, except it requires one to
' : type a character after each line is presented. Typing P removes the .
pause condition. , :

R recason : " One must next type a line, terminated by carriage return, that will be
sent with other status to remote users when spooling is disabled. This
allows one to specify the reason that Spruce is unavailable.

D debug . Causes Spruce to Swat.
Q quit ' ~ Causes Spruce to finish and return to the executive. ~ -

Status reporting

Spruce displays the temote host identifier, file name, sender, and internal numeric identifier
for cach Press file up to three times during its stay: when the file has been successfully
received, when it has been printed, and when its contents have been overwritten by a newly
arrived Press file. This information disappears when processing of the next ﬁle_ begins, -

Spruce will also display a message when a problem is detected in the Press file or in program
or printer operation. When the printer is in trouble, the systcm will cyplc between a display-

off state when it is checking to sce if the problem has vanished, and a display-on state when it

is reporting the problem. If you think the problem will lakcﬂa while to fix, try to catch Spruce
in the. display on state and disable printing (and possioly spooling).

If Spruce requests that ‘you notify maintenance personnel, pleasc do so.
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Spruce as a Stand Alone Printer
The Print Command
The basic command to Spmcc is "Psint,” followed by a file namc. Thus '

> Spruce print memo-1.press

Awm mvo\e the process of printing the file * 'memo-1 press.” The Spruce comm'md words (e g.,

“print” above) can be -abbreviated as long as thcy remain unamblguous

-
-

If yOu wish to ov;rndc thc numbcr of comes spccxﬁcd in thz, I’rcss ﬁle (usu'my 1) append mc
clausc “copies n” to the end of the command: , :

> Spruce prmt memo-l.press co;nes 3

lf you wish to print certain pages selectlvcly you may appcnd the clause "page n" or “pages n
to m” to the commzmd _ _ -

>Spruce print memo-1 preés p'wé 2 :
> Spruce prmt memo-l press pages 3 to 4

Spruce takes some time to founat the files pmperly and begin pnntmg If you simply wxsh
additional copies of a file you have just prmtcd you may avoid the fonnaumg delay by using
the rcpnnt" clause in place of the “print file” clause: . :

. >Spruce reprint page 2 ) ‘ S .
>Spruce repr cop 2 - .

"Wrong"” pages. 1f Spruce prints your document, but it docsn’t scem to havc thc right thmbs _
on it, it may be that the Press file was trivially mvahd You can run Spruce again, wnth the L.
.vcﬂ?osc miode enabled, and sce if it indicates any problems. Use the /V sthch

>Spruce/V pii memo~1.pr$s

" -In some’ conﬁguntions "verbose” mode is the default. The /V switch will disable it

Tilegal Press files. ¥ Spruce complmm that your file is illegal, and you suspect the mcthod
used to gencrate the file, the program ReadPress (see the bibliography), which prinls on your
screen a quasi- mtclhclble durap of the Prcss file, may be helpful in tmc!\mg down the
problem.

>ReadPress memo-1.press

will bless you with more information that you can handle!
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- Spruce Installation

This section describes in detail the installation of a Spruce system for any of the currently
suppotted printers. : : )

Operating Files

" Six files ate needed to produce a Sproce system. Five may be obtained from the following

sources, all currently on [IFS):

File . Version'  Disk? Description - -

{ Spruce > Spruce.Run 50 DPO The spooling program

<{ Spruce > Spruce.Syms DbPO R

£ Spruce > Sprint.Run 51 DPO The printing program

< Spruce > Sprint.Syms DPO - R o

< Spruce Y Spruce Errors ‘ . any ' . . _ ) et

1 Current version riumber of mos! recent IFS version. o
2 DPO if file must reside on DPD; otherwise may be placed on any disk. .

In addition, one must obtain a vetsion of the font dictionary, Spruce.Fonts, appropriate for the

printer, the disk configuration, and other installation-dependent conditions. A comprchensive
description of font creation, distrubution, and directory creation policies and procedures will

be available soon. Until then, sce [Fonts], [PrePress], and [Printing], along with Appendix C . -
for guidance in .producing a font file. Also, please consult your local font experts. The
following versions are available on [IFS] in Palo Alto: :

*

File - ‘ | _ : Disk Resolution ’Comment’

< Dover ) Spruce. Fonts.onedisk.350.cp5345 . any 350 : Limited set, for single-disk systams .
< Dover > Spruce.Fonts.350.cpi50373 any S0 Standard jor Palo Alto Dovers

< Dover > Spruce.Fonls . any 384 Limited seot, vsad in Boca "Raton

< Pimlico > Spruce.Fonts any 384 - Same, rotaled and tuned for Pimlico

< Sequoia > Spruce.Fonls . T any 384 - Same, tuned for Sequoia

Finally, several other files must be produced duting instaliation. They will contain spooled
Press documents, system state information, and intermediate results. They ave: |

File Disk! Size? - Comment a . .
Spruce.Spoo}) any op!?cna Spooled Press documents for server

Spruce.Barids M3t Option4 Intermediate file processing resulls

Spruce.CheckPoints DPO ca. 40 Limited set, used in Boca Raton

1 DPO .- DPO only; M31 -- any model ‘31 disk; any -- M31 or T80.

2 In model 31 disk pages -- 256 words each. . - .

3 Supplied at installation time. This file must hold a'l documents that have been spoofed but nol yet printed.
See the charl in Appendix B for typica) values. For stand-alone sysiems, this file must exist, but may be
made as small as is desired. .

4 Supplied at installation Gime. This scratch file contains the resulls of the pre-scan pass over the Press file.
Its size, for the largest Press file to be accommodated, must be roughly (2¢c + 4r + 80s) words, where ¢ is
the length of the Press lile in byles, r the total number of rectangles, and s the tolal number of different font
characters used in the file. Again, see Appendix B for typical values.

It 3s important for correct operation that the various files be allocated cm}tig}mus!y, or at Jeast
ncarly so. Thercfore, the following procedurc is recommended for iuitial installation.
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" You should jmmediately delcte DMT.Boot and FTP.Run (in multiple-disk systems, you might -

.Run InstaliSwat, then delete InstallSwatrun. - A .

- version number, yun for less than a minute,” then exit. . .
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Complete Spruce Installation ("from scratch™)

First, obtain a disk whose current contents is not valuable. Use the “Ether boot" facility to
obtain a new operating system. Install it using the long installation dialogue, erasing the disk
first. Disuble Sys.Log. Do nol install a password, Provide the Alto’s name ‘as the user name:
"Menlo”, "Clover”, etc, and a disk name of “Spruce Server” or “Spruce -Dover Server™.

choose to retain FIP; be sure to fetch the latest version). Then use the “Ether boot” facilitics
to run Fip, and obtain < AltoD Installswat Run (from [Maxc] or your local IFS if it’s there)

- -
. -

Get FTP back, then feich the sfx Spruce operatidnal files (five from <Spruce> plus the
appropriate Spruce.Fonts) as described above. You should also get < Alo> Sys.Erors.

Now type "SprintCR". This will install the printing pfogfam, Jt should type the current Sprint

T

Finally, type “Spruce/i®P", This will initiate the Spruce installation dialogue. You will be -
asked to supply a number of filc names, device names, size options, and the answers to some
yes/no questions. Spruce will type a default answer along with each question, and will use that -
default if you type only CR as an answer. If spruce reports a version number whose major -
(first) component differs from Sprint’s, the programs are inconsistent and should not be run
together. . - A _

Spruce, as distributed, contains defaults to install a Dover system at 350 bits/iach, with average
printer-dependent adjustments (se¢ below). On subsequent installations using the same program
files, the most recently installed values will be used as dcfanlts. :

When Spruce exits, installation is complete. The system is rcady to use. -
Description of Installation Parameters

Disks. Spruce will ask whether you are producing a multi-disk configuration, and if so, will
ask you to describe it by answering the appropriate questions. It will verify the existence of the
disks you request before continuing the installation process. If you have two modcl 31 disk
drives, you may either configure it as a singl. two-disk file system, telling Spruce you have but
onec “disk”, or you may produce a sepatatc file system on cach disk, again telling Spruce what
you have done. The latter method is preferred, since it allows control over where each file witl
reside -- important for maximum efficiency. .

Files. For cach of the system files whose disk assignment or size is an installation option,
Spruce will include questions in the installation dialogue. It will allow placement of files only
on disks that are legal for those files, and only on disks that exist. You should distiibute the
files to maximize the size of Sprice Bands and Spruce.Spool, once the size of Spruce. Fonls is
determined. ‘The chart in Appendix B gives typical values. ‘

Debug Seitings; This value pt‘d\'idcs the Debug argument to be supplied when the global /D"

_ switch is used. As distributed, it is 32: Spruce will not actwally tty to run the printec

Print Break Page: Respond “yes™ if you want a cover page printed that will stait each printing
ran. ‘ )

Landscape Device: Respond "no” for Pimlico, otherwise "ycs”. This sclling was left explicit to .
aid in sofiware devclopment. ' :
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of the printing device and the paper it prints on. They arc uscd to contro! the actions of the

jmaging hardware. See-the chart in Appendix B for typical values.

Resolution: The nuwber of scan lines per inch and bits per inch for the device. This value
dcpends on the capabilitics of the device and on the resolution of characters in the curreat
Spruce.Fonts dictionary. All current systems run 2t 350/inch or 384/inch.

" Margin Adjustments. "These numbers should be used to center the Press page image on the real
~ page. The dcfault values arc approximately correct for Dover, although the actual values vary

from printer to printer and from time to time. The printer-dependent values given in the

appendix were once correct, but arc not guarantecd to remain so. Use the file “Alipn Press, a

cross whose arms are 5” Jong, and whose center is at the center of the page. Larger values for
»scan margin adjust” move the image to the right. Larger bit valucs move the image towards the
page top. On Pimlico, scans move the image down and bits move it to the righl. Obtain the
alignment file from [Maxc}<Press> or [IFS}< Press>. . '

_Trouble. Sisooﬁng

If, during or after installation, there are zero oOr fewer free pages remaining on any Of the
disks, perform the whole process over, reducing the size of the bands or spooling file by 20

pages or so. As a guideling, after rupning  Sprint, the spooling and bands file sizes may be

chosen to use up all but 257 of the femaining pages on. DPO, and essentially all the pages on
other disks. We sugpest leaving at least 20 additional pages for breathing room -- to allow
Jacger . program files, small Press files to be printed in stand-alone moade, ete.

If, after Spruce has been successfully running for some time, things go bad and it looks like
software, try re-installing both Sprint and Spruce before resorting to sterner measwes. Start at
step 4 in the chart of Appendix B. . ’ o

Updating Sprint {the printing program)
If you have not changed any of the font files, or do not nced to change any of the spooling or

scratch file sizes, it should be sufficient to fetch the new version and run "Sprint”. If Sprint
then prints a differcnt major version number (c.g., 6.0) than Spruce prints when it starts (eg.,

'5.3), you must also fetch a new Spruce and reinstalt it. If things don't work after instailing

Sprint, you might then also try installing Spruce. ‘ .
Updating Spruce (the :spoo}irxg program)
Fetch the new version, and run "Spruce/T". Then start Spruce as a server. If Spméc types a

version number (c.g., 6.0) when it is started that is differcnt from the one that Sprint prints
(the number that appears on the break page) (e.g., 5.8), you must also fetch a new Sprint and

~ install it, then reinstall Spruce.
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Appendix A -- Summary of Spruce Operation

See Appendix D for current version (st digits of Spruce and Sprint versions must agree)

Starting Spruce

ssue the stand-alone command “Spruce PowerOn”, then wait one minute. Only after power up, elc.

fhen simply type, e.g., Spruce ServerCR

or Spruce Print xxx™

Server Mode Commands

starnt/stop spooling Toggle "spooﬁng.'switch".

start/stop printing  Toggle rprinting switch™.
che‘ck queue Print description of current printing queue.
verify queue Same as C, but requires keystroke. alter each ling; P to finish. i
reason requires one input line -- season for Spruce unavailability. . : -
debug Swats. Please do not do this. : <
Q quit Return lo executive. . X U .

Stand Alone Mode Command Line Entries v : .

Global Switches

JV verbose Print more diagnostics

/D debug Use standard debugging codes (currentiy 32, see below}.

Command Line

{e.n., Spruce/switchss option {arg> option <argd> . s . -

" Server

Pent
Copies
Pages
Reprint
XOlisel
YOQitset
Resolution
Power
Debug

Options T

Starts Spruce In sewver mode. Sce above commands for interaction. . -
Arg 15 Press lile name. Fite to print . LT
Arg is number of copies. Defautt is 1. .

Arg is <first> [ to <last> ]. Pages to print. Defauit is whole file. - S
Reprints last document printed. Copizs option applies. -

Default O. .

Default 0.

Default 384. '

Arg is on tr ofl. Power olf is not applicable to any cwrrent printers.

Arg is sum ol debugaing codes: . : T
Swat before file processing ahd printing. . .
Inhibit file . processing and printing, but bring in printing program.

Swat on any error condition, unless also 512.

Do not monitor Ether for print, status requests. . _ ]

Do not suspend processing and printing 1o accept more tites. : .

Run printing cods, but do not print. Do not try to use printing hardware.

Swat just prior to execuling file processing code. .
Swat just prior to printing the file.

Swat on return to spooler. -

Report all printing program eriors to spooler -- do not enter Swat.

Trouble Shooting

Dover Ready light not on: Alto screen will (at intervals) contain further exp!ahaﬁon {use P command to disable
printing and freeze in display mode) Clear piinter condition, reenable Spruce printing if necessary.

" Dover Ready light wont come on, but thare’s power to the machine: Push the “power on” button. If that doesnt”

work, call maintenance personnel.

Program is in Swal, or Is obviously misbebaving: tog the troubdle, try to find software maintenance people.
Failing that, boot and restart server. )

After any problam: tog the problem in the adjacent log book, or send a message to an appropriate authority.

Please do not leave o functioning Spruce printer without restarling the scrver.
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- _ Appcmli}; B -- Spruce 'an(:ﬂ!nﬁmz Checklist

LQO From Scratch

.- 1. Obtain an ob erating system from the Ethernel Install: erase, dnoable Sys.log, no
password. User name is Allo’s name, disk name is "Spruce Server".

- 2. Delete DMT.Boot, FTP.Run (optional in mulli-disk systems). Obtain FTP from the
: Ethernet. Fetch <Alto > InstaliSwat.Run and < Alto > Sys.Errors from a system that has an
<Alto> dircctory. Run, then delete, InstaliSwat.Run.

-- 3. Obtain FTP from the Ethernel. Fetch from the nearest IFS, directory <Spruce>:
Spruce.Run, Spruce.Syms, Sprint.Run, Sprint.Syms, Spruce. Errors. Fetch Spruce.Fonts
from appropriate location (see text) -

Continuing Initial Installation,' or Afier Updating one of the Run fliles, or lo change lile sizes '

-- 4. If Sprint is new, or has changéd, run Sprint. Major version must égree with Spruce.

-- 5. I Spruce is new or has changed, or to change file sizes (start from scraich to make
ong larger): Run Spruce/i, and answer the queJions. The following are typical
answers, bold values are supphed as dcfaulls in the sjstem as distributed:

Question " Dover Pimlico Sequo:a 1M31 .2 M3ls’ 1 M31, 1 'I80
Use Second Modet 31 D e ~-~>  No Yes No Lot
Use Trident Disk . S e -> > . No No Yes o
Bands File Size > > -3 1100 25000 2500% -
Spool File Size S > > . 650 80007 semi-infinite’
Debug Ssllings . 32 32 - a2 ’ '

_ Print Break Page . Yes No Yes :

{' - Landscape device ’ Yes No Yes
Paper parameters: bit direclion 10,&. )4'05 85 11.0°
Scan direction ' 8.5 110 85
Output Device - ’ Dover Pimlico  Sequioa . .
‘Resolution in Bits/Inch 350339 384 350
Resolution in Scans/lnch : 250359 384 350
First page at top of stack No Yes " No . .
Paper Speed in Inches 10.20 400 340 - _ o :
Scan line length in inches g 1.7 10.2 115 = S T
Scan margin adjust o 2906 »s6 s+6 "'5'9) ‘<~")\;‘F:- 10k
Bit margin adjust 1208 6 A I
1. On DPO (optional).
2 On DPi. R
3 On DPFO  {mandatory -- bands may nol be on T80}
4 On T80. Expressed in 1024-word pages. 1000 should be plenty. ' .
& At resolution of 384, this must be reduced to 106. .
6 These values vary somewhat from machine to maching, and from time to lime. Use Align.Press to set

precisely. Current vatlues for some of the printers are:

7 A two disk system may cither be one two-disk file system (OS 14 and after) or two one-disk systems; the

fatter is recommended, so that files may be carefully allocated as recommneded in above noles.

Menlo Clover Viola Wonder Kanji Turkey
‘Scan adjust 350 - .- - - -
Bit adjust €0 - - - - .-

Trouble Shootling

-

(. Reduce file size if #pages le 0 alter installation.
Fic\\ When restarting Spruce doesn’t help, and it looks like software, Reinstall both programs. -

1

o -
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XEROX
. , PALO ALTO RESEARCH CENTER
Computer Scicnces lLaboratory
June 14, 1977

-

To: Orbit and l)ov:;r owners :t.ll(! debugeers
From: " Bob Sproull

Subject: ~ Orbit/Dover .'!‘cst. Software

Fitedon  <DOVER>OrbitDebugPress .

This memo outlines the present software for testing and debugging Orbit and Dover.
Although it is not extensive, it have proven adeguate. : .

- Orbit Hardware Diagaostic

An Orbit diagnostic program is saved on <DOVER> as the file OrbitTest.Run in thc"’dump :
file” <hOVER>OrbitTest.Dm. You will also need the file OrbitTest.Parameters from the
same dump file. : : :

The program, invoked with the command “OrbitTest,” has a very simple user inteiface

based on the mouse. You are first expected to enter a “test number” (see below for a

description of cach test). You may execule the test by "bugging” the item "single step” or_
“repeat™ with any mouse butlon. . When you are finished and wish to proceed to another. -
test, bug the “test number” item, and provide a new number. -

‘Many of the tests require that parameters be provided. A standard set of paramcters is

described on the Tile Orbitbest.Parameters, which the test program will read automatically.

-Bug the “paramcter set” item, and provide the pumber of the paramcter sel--this simply

avoids having to bug cach parameter and type it separately.  You may, of course, enler
parameters by hand: simply bug the entry in the parameter window and type in the valuc:
octal values are typed with 2 trailing "b”, decimal values with a trailing ".". (If the value is
printed in only one format, as in the test number, the default radix is the same as the

printing format.) , .

Restarting.tests. If you are obtaining funny results, you may wish to re-start the test by -
bugpging the “test number” ficld and supplying the test number again. You will also need to

re-establish the appropriate purameters.  Re-starting the test will somcetimes resct some
Orbit or adapter state that is crucial to the proper operation of the test.
Adapter cable. Some of the tests require that the adapter cable be jumpered so that adapter
commands are looped back as adapler status signils. It is helpful to have a conncclor
handy with the jumpers permancnlly installed. . . :

TFest 0. “This test taccks whether Orbit can be reset properly, and requires that adaptler
power be off or that the cable be jumpered. It will signal an crror if INCONs2Q,
BEHIND»0, stablcROS21, badROS:20 or IACS#0 after the resel. A {ight loop will reset
Orbit as fast as possible. <L .

Test 1. Check the refresh timer and branch logic for discovering whether refresh is needed.
The test prints out an cstimate of the number of microseconds between “ticks” of the
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“refresh timer (it is not very precise). I the refresh logic does not scem Lo operate property,

an crror message-is printed: Refresh timeout =~ refresh needed indication is absent.”  This
will occur if the refresh timer does not tick within 600 s, “The detailed test:

Do steps 1-2 1000 times in order to time it caref ully:
). Cicar the refresh timer (CLRFRESH)
2. wait untit OrbitHeight branches, indiciting refresh needed

Test 2. Sead individual commans to the adapter, and report status. I (he cable is jumpered,
you should cxpeet status word 0 to be the same as the ROS command, status word 1 to be
‘the complement of the command, and status words 2 to 11 to be 0. If the adapter is
connected and powered up, the interpretation of the status bits will of course be deterntined
by the adapter.  Each time the Joop is repeated, the XOR vatue is XORed with the RQS
command. A tight loop will repeatedly send the command shown on the screen. '

est 3. Check ddapter command/status logic with cahble jumper installed. ‘This test cycles
1000 times with random numbers, and expects the jumper to arrange that the status word
=the command, status word l=complement of the command, and the remainder of the
status words are zero. If this condition is not met, an error is indicated. A Gight loop will

- loop sending the command ‘very fast.-

Test 4. Check FA loéic. This test lets you sct various values of FA and make sure that the ’
- output addressing logic is working properly. FA values of 0 to 3770 should check out

properly.  An crror is indicated if the wrong number of words is read (should bLe
(400b-FAY*16), or if BEHIND fails to setl. The basic test is to set FA, and then read words

with OrbitOutputData until a buffer switch happens.. ) .

Test 5. Read bulfer memories and display .on the screen.  Each time the test is repeated, a
different buffer is read. The main point of the test is to verify that, after several

iterations, the memory becomes “white” An crror is indicated if the bulfers have switched

at the wrong time (FA is set once whenever it changes, and thereafter Orbit is expected to
stay in synchrony). T ~ : ‘

" Test 6. Sct height. This test simply sets the height register, and makes no error checks. A

tight Joop will set the register repeatedly. . -

Test 7. Set X, Y. This test Siﬁ)p!)’ sets the x and y registers, and makes no error checks. A
tight loop will sct the registers repeatedly. .
Test 8. Set the Ink memory. This test sets the Ink memory from a vector of 16 values
(vector no! 0 is all 0, vector no. -1 is all -I's, vector no. 1 is 16 words, cach Of' which is |
(i.c., 15 zeroes and 1 one bit)). A tight loop will set the memory quite fast, looping through
all 16 x locations. : :

Test 9. Set DBC and width, and read them back. An crrov is indicated if l.he stored and
re-read values do not mateh or if JACS docs not come on. A tight loop will exccute the
register-sctting command repeatedly.

Test 10. Reads DWC. The test resets Orbil, and then reads DWC. An ervor is caused if it
reads a non-zero value. A tight loop will cause repeated reading.  (Note: The proper
counting of DWC is checked by test 12)

Test 11. Reads DBC and width, and displays them. A (ight loop will cause repeated reading.

<

TeSt 127 Fhis is the main test that checks the image-generation parts of Orbit. 1t is usually
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used in conjunction with the “parameter-setting” features to sel up vast amounts of state,
“The input values are: :

X: ‘ X coordinate of first scan-line of character

Y: Y coordinate of bottom of characler

Width{(minus!): - Width-1 of character

Height(negative): . ~Yeight of character,"in bits .
FA: Setting of FA for reading buffers back into Alto

FontVector: "Vector” to use as font data .
InkVector: . "Vector” to use as ink data :

dX: Amount by which X should be incremented each iteration

ay: « Similar increment for Y ‘.

Tasking: . Sce below - SR ' .

The tasking flag is 1 if Orbit is to be run in the normal fashion (TASK instructions -~ - . )
executed in the inner loop as font data is being passed to Orbit) or 0 il it is to be run ‘
without tasking (helpful in certain cases for debugging because scoping is casier). .

The test feeds the specified character to Orbit, and then reads back various registers (DWC,
DBCWID, IACS) and checks to verify that they have the proper ending values. Finally, the v
test reads the other buifer memory (the one that does aof contain the character most -~ -
recently imaged) and displays it on the Alto screen. A Gight loop will repeatedly ship the

character to Orbit, and will not do checking or screen updaling.  After cach iteration, the

value of INCON displayed is the value when the character was shipped to Orbit (ie,
INCON=0 means that buffer A received the character, and B was displayed on the screen).

There are several “standard” parameter sets that are used with Test 12: 7 A .

1. Upper case A which moves across the screen, changing X and Y as it goes.
2. Vertical line which moves to the feft across the screen . i :
3. Stanted line that moves to the left and up and down . .

4. 36x16 black square that moves to the Jeft —— AMWASH
5. 16x128 black rectangle that moves to the left

6. 36x)X6 black square thal moves™to the left (checks shifter)

- Test 13. Adapter rcgistcf test. This test (slowly) sends all possible commands to the

adapter (requires 16 passes to complete a full cycle), and checks that the registers in the
adapter are updated properly by checking the status coming back. {(Warning: When the test
stops, the "ROS Command” display contains the value of the command word that is about
fo be sear, whereas the status will show the last command actually sent.) An corror ‘will be
caused if some register in the adapter is not responding properly. .

Test-\g.; : This test is designed to send the adapter a sequence of commands and to wait
specitied amounts of time in between communds. “The "Command vector”™ is a vector of

pairs of entrics: the first of the pair is the command to send; the sccond is the number of
milliscconds to wait before procecding. .

Fest 15. This test is intended to exercise the adapter duta-fetching fogic. U ptils the
adapter in test mode, and therefore generates a fake line sync, a fake bit clock (with 4096
pulses/scan-line).  The basic test loop is: .

). Do a buffer reset - :
2. Enable Orbit to send packets the adapter
3. Start page sync (with “VestPageSync)
4. Wait for SendVideo to come on and then go off again,
counting Orbit buffer swilches as we go. .
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5. Disables Orbit sending of packels
6. Re-synchronizes Orbit buffers -

The number of scan-lines that should be generated is 4*(4096.-VideoGate). Conscquently,
there should be (4°(4096.-VideoGate))/ 16 Orbit buffer switches. )
Paramcter File

Index of vectors: . S

+ . -

all ¢ ¢ 16-word vector of words=0
“all - -1 - 16-word vector of words=-1
all 1 16-word vector of words=1 i
12 64 128-word vector of words=-1 -
12 65 .~ 34~-word vector for upper case A font (height=43, width=18)
12 66  54-word vector for 16x16_ square in white (height=48, width=18)

Index of parameters:

Test  Number What : - -
4 1 FA=0 o T a :
4 2 FA=370b o .
9, 1 DBC=0, Width-1=0 . ' ’ e
9 -2 . DBC=17b, Width-1=7777b o : : - .
12 .1 Upper. case A (height=48, widih=13, x=0, y=7720b, FA=300b, )
' FontVector=65, InkVector=-1, dX=1, dY=-1) : . R
12 2 1-bit vertical (height=16, width=16," x=0, y=7760b, FA=100b,
FontVector=1, InkVector=-1, dX=0, dY=-1) i
12 - 3 I-bit slunt (height=15, width=16; x=0, y=7760b, FA=100b, -
- FontVector=1, InkVector=-1; dX=1, dY=-1) ’
12 4 16x16 square (height=16, width=15, x=0, y=7760b, FFA=0,
: ' FontVector=-1, InkVector=-1, dX=0, dY=-16) )
12 5 128-bit black slug (height=128, width=16, x=0, y=77600, FA=0,
FontVector=64, InkVector=-1, dX=0, dY=~16) : .
12 6

16x16 square (height=48, widih=13, x=0, y=7720b, FA=0,
FontVector=06, InkVector=-1, dX=0, dY=-1) »

Format of OrbitTest.Parameicrs. The best way to see how it is pul together it to look at it,
and mimic its contents.  An entry is preceded by the noun VECTOR: or PARAMETER:
Each is followed by two numbers: the first is the test number (o which it applics (or ALL if
it applics to all tests); the second is the identifying number of the parameter scl {or of the
vector set) within that test.  Note that octal is the default radix for all numbers,

For a vector, we give the total number of clements in the vector, Tollowed by the numbers

that are to be placed in the vector. o ;
7

For a parameter sel. we provide pairs: parameter number, value. The parameter numbers

arc best discerned by looking at previous examples, or by consulting the function OrbitSetp

tm OrbitTestULils.Bep!, saved in OrbitTest.Dm.

Handy things to remember Jor now. Test 14, parameter set 1 should set up the adapler and
Dover for 350 bitZinch operation (it also sets a huge delayed line sync so that quad patlern
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Faid
0w if s
S,y

. printing works). The polygon motor should begin spinning, the bit clock should
\' synchronize, cte.  If you want to force the beam on for checking syne, send 17712 to the
adapter {usc Test 2 to send individual commands).

"~

W
. .
3
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EIP 70 ROS

ADAPTER . ‘ -

E -- Electronic

1 -- Image

P -- Processor .
to

R -- Rasler

O -- Ouiput

S .- Scanner

- 1. NINE WIRE INTERFACE

A. Rate/Distance Characteristics
40 meters at 100 Mbit/second
" 400 meters at 10 Mbit/second
B. ECL Signals '
Differentially Driven
- Shielded Twisted Pairs '
C. Nine Sngnais (develop direction as each is covered)

1. EIP to ROS clock -- Max freq. of 25 Mhz
(A!to is 5.88 Mhz.) =50% Duty Cycle

© 2, Command -- 33 bits long. Sent at rate of EiP to ROS clock/4

[Flag] . = Command { Command’ | S 5
1 | 16 16 Min. of
: 48 bits
dead time °
a. Sampled by EIP to ROS Clock. .
b. Three consecutive true bits required to detect fhg
c. Command bits are sampled in 2nd & 3rd periods.
- d. Command, if valid, is executed during dead time.
3. Status -- 257 bits long. Sent at EIP to ROS clock/4
P A :
atus bi {
{ Flag] __ Status bits | ‘ 3 5__,___.____,_“M_\
1 256 ' 272 bits dead time min.

eo TP

(Dover uses 320)

Sampled by EIP to ROS clock.
Three consecutive true samp!es required for ﬂag
Status bits sampled during 2nd & 3rd periods. -

Redundancy not used--can either compare against previous packet for slow
data, or use multiple bits in packet for faster data.

4. Packet request - Asks EIP to send a 5 x 16 packet

1
4

x 16 -- Packet sync at EIP to ROS clock rate
x 16 -- Packet data
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5.

Packet Sync -- Flags packet and indicates whether regular or last pécket.

4 8 4

|Always truel True if last packet lAlways' faige].
1 - 16

a. Two true bits = flag beginning of packet. o
b. Count made of true bits should = 4 or 12. If neither, soft error is reported.
c. Last packet flagged if count 8. '

ROS Data0-3 _ .
Contains video info. from EIP -- synchronized by packet sync. Sampled by EIP to

~ ROS clock. Bit 0 precedes bit 1 in stream.

. ROS ADAPTER

A. Consists of two logic modules

2.

1, Comn%and - handies command d.ecoding, contro! register initié!ization, etc. status

mux.

Video -- ‘pkovides video data buffers, bit clock source, ECL interface 1o nine wire

. cpnvention, status multiplexer control.

Command Module

1.

2.

10.

Receives "command” line (ECL to TTL converted in Video module) and EIP to’
ROS clock line (also from video). ’

Command is detected, checked for errors, etc. by control & error detect.
Command is assembled in a serial in parallel out 16 bit shift register.

Motor speed register is a counter which is preset to a valve from the command
assembly register (12 bits) clocked by 12.6 Mhz XTAL OSC. -

Output of motor speed register drives two more counters whose oulputls can be
selected by a scaling register to select 1 or 8+2 outputs.

Output goes to drive polygon motor in laser scanner.

Scaling register is also a register loaded with value to control division of bit
clock.

Bit clock divider is similar to motor speed counters except can select bit clock
plus 7 other +2 frequencies. .

;fhe scaled bit clock is ‘divided by 4 (video nibble) and dri\fes the scan line
counter -- actually counts bits/scan line. Used to slew clock circuit to track line
sync signal.

Video gate generator determines number of scan lines that video is enabled. -
Counted by line count/4.

External command register is used to control the print command in Dover to
engine control. -

Page sync delay is register used to delay video transfer from paper sensing
switch (page sync -- CS5 in Dover) counted by line count/4.
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11.

12.

Line sync delay is regisier used to delay start of video on a scan line. Is
counted by scaled bit clock/4. '

Locat mode control -- PROM memory used to issue sequence of 8 commands {o
set up registers for local test pattern generation. -

C. Video Module

13.

14.
. 15,
16.

1.
18.
19.

20.

Video control -- Selects video source & transfers data to the ROS head (laser
modulator). Controls laser beam for SOS-EOS defection, etc. Serializes 4 bit
video nibbles with a parallel to serial shift register shifting at scaled bit clock
rate. ‘ ‘ ' .

Data Buffers -- 4 16x4 bit RAM buifers each capable of holding a packet of video
data. : ’ -

Data is input and output in a ring fashion by nibbles.

Write control.v--’ Receives packets & packet sync and controls loading of p-ackets
jalo RAM buffers. Remembers last packet flag to” control read transfers out of
RAM. : .

Read control -- Synchronizes video transfer to start of scan line, sequences
nibbles out of RAM buffer, senses when additional packets can be accepted and
makes request to EIP. o , » : <

Bit clock -- A slewable VCO which is used to track line sync signal and
compensate for variance in polygon motor speed. Basic video bit rate on Dover.

Drivers and Receivers -- Provide ECL to TTL and TIL to "ECL conversion.
Provide TTL control signals to motor-control & engine c¢ontrol modules.

Status control -- Located on video module provides sequencing logfc to contro!
status transfers. Basically a counter that enables transfer of 257 samples -
followed by 320 sample dead time. :

Status multiplexer -- Majority is localed on command module -- SN & ID come
from video modules. 256:4 mux into 4 bit shift reg. Single line out to EIP shifted

_at EIP to ROS clock/4 rate.
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.~ samples in a bit are not identical.

@

" . The command herald bit is'detected and command sequencing initiated. Two

-

-

- - XEROX A . .
Information Technology Group L R
-+ System Development Division :

Distributi_on. ) T e T ‘ : )
From: Kc;n Pier X‘:{g?" - s |
i'Subject- - ROS Adaptok Functional Dés;ription L o .' T o
. Date - 1229776 ' ) SBUER

. Following is-a brief functional description of the current implementation of the ROS .
adaptor. The reader should bz familiar with memos authored by Ron Rider on July 16,
1976, subject ‘*Universal ROS Adapter,’ and on June 2, 1976, subject ‘ROS Interface
Conventions,” both enclosed. S, PR N : )

*“The ROS Adaptor {RA) is implemented. using MECL 10,000 family integrated circuits
wherever possible and is intended to reside on a D1 logic board. Pinouts for ECL to TTL
and TTL to ECL.converters, opto-isolators, and high current drivers will be created by
reforming the ECL pinout configuration as required. Reforming should consist of breaking -
printed circuit power and ground lands and stichwelding 2ppropriate connections.

In this description, signal names appear in beldface without tag fields. For example, signals

_RAddr.00, RAddr.01, RAddr.02, RAddr.03 are seferred to as RAddr. :

- - . R

. e . - PO - -
" . - . . . . . -
..

‘Command Receiver Control and Error Detection -1
] errors are
error -exists it .the second 16 bits are not.
a line noise error exists if the second and third . .

" detected during command sequencing: a compars
“the exact complement of the first 16 bits;

3 :'_- The serial command stream is fed to a Hex D configured as a five bit shift-register. The low .

true version Command’ is used. Three sequential true bit samples are detected by Herald, - -

_which enzbles on the subsequent two clock cycles signals CmindReset and CmindBegin. All
" transitions occur on the rising edge of the clock from the EIP, EipToRosClock. This clock
runs at four times the bit rate for the command bit stream. o

CmndReset enables gate bl7a and clears the two error detection flipflops LineNoise and
CompareFrror. Signal CmndBegin then removes the error detection reset term by setting
CmindTimeOn' to zero. This event signals the beginning of receipt of the actual command
stream. During receipt, command bits are sampled every clock time and if the second and
third sample in each bit are not identical, signal BitError is true and is recorded at the end
_of the bit time in flipflop LineNoise. Any line noise is remembered by tying al8a Q to D.
. After receipt of 16 bits of command information, the RA expects to receive the same 16
bits in opposite polarity. Signal Compare is true during this receive time and if a Mismafch
- is signaled, the ComparcError flipflop is set and likewise remembered. See pages 2 and 3 for
generation of these signals. Setting either error flipflop is only enabled when the command
is being received and Cmndlshn’ is inactive. When Cnmndlsin' becomes active, the error
conditions are no lonser sensed and, if they are both inactive, the CmudLxccute signal is
issued. Finally, after the command is received and the subsequent required deadtime elapsed,




_ tlmmo sequence is comp!»ted.

hd -

signal CmndDeadTimeDone® is activated- and captused by ff al7a. Clocking of all MC131
type ff on this page is only enabled every commanad bxt time (not four times every bit time)
by sxgna) CmndClot!-.Emble

tw

Command Txmmo Regxster -2

A counter is used fo time the command s»quencc. Vanous states of the counter are decoded
to indicate when to clock a command bit into the command assembly register, when the
message comparison should occur, when the command is rcccxvcd and when the command

-

’I'he command timing register is a nine bxt binary counter whzch simply counts
EipToRosClock occurences and decades desired states as count increases. The counter is
normally cleared and released at the beginning of command receipt by CmndTimerOn',

. 'Every fourth clock is decoded by CmndClockEnable® activating which can then enable events
.- to occur at the commarid bit rate. The counter counts at four times the command bit rate
-. and when it reaches 77B, 16 command bits have been received. When the counter rolls over

- to 100B, the second sixteen inverted command bits are in progress and the Compare signal is

true. When the compare time is complete, rolling to 200B indicates CmndlsIn® and the
required dead time commences. When  the counter reaches 5008, thc dead fime has been
counted out and CmndDeademeDone 1s actxvated. R

.

. Dunng the dead time, ie. between Cmndlsln and - CmndDeadTimeDone’, if CmndStart'
- - becomes active the command line was not quiescent. This situation is erroneous and is

handled by simply rcstartmo the dead time by parallet loading the valuc 2OOB into the

; counter _ ) . .. : T

. . . T . s . . e .l -~ . s .
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- Comm:md Assemb}y Revrster -3 - RS cL .- ' ‘ CTE

A sxxteen bit shxft register is used to assemble the senal command A command consxsts of
an enable blt, three bits of command number, and 12 bits of command data. Once the.
command 1s recetved and ascertained error frec a command strobe and an extc'nal strobc .

.are xs;ued in that order.” . . o .. . . N

The Car is a 16 bit shift register clocked ai t‘:e command blt rate and shlf‘ ting in data fmm
the serial command bit S°rnlCmndB:t. As long as the RA is not in local mode, the
command will be assembled in the shift register. At the top of the Car, an EXOR gate
compares the output to the input and generates Mismatch, which is used by the error
detector during the second 16 bits of the command message. All Car.ij outputs are tied to
their :espective inputs, so one simply parallel enzables the register with CmndisIn' to arrest
shifting after receipt of the command. If signal CmadExecute appears, shift register el6 is
released and bubbles a single "1” through itself. This register issues 2 CmndStrohe for one
bit time duration. This strobe begins one bit time after CrmdExccute appears. The strobe
sets its flipflop and is remembered until the trailing edge of ExtStrobe. The high order four
bits of the Car are decoded as one of eight commands with the highest order bit used as a
low true enable to allow commands to be issued. The decoded command is issued during
command strobe time if Car.0 is low. ExtStrobe will signal to the ROS the occurence of
ExternalCmnd! or ExternalCmnd2 as needed. .




-

The command codes which appear in Car are:

* Car01-03 . Command . Car.04-.06 Car.07-.09 Car.10-12 Car.}13-.15
0 Buffer Reset 4 UNUSED N
1 . SetScales : BitScale MotorScale TPS' CL,CBOTM
2- Set Bit Clock BIT CLOCK REGISTER -
-3 - Set Motor Speed MOTOR SPEED REGISTER
4 Set Line Sync Delay LINE SYNC DELAY REGISTER
5 Set Page Sync Delay "PAGE SYNC DELAY REGISTER ]
6 External Command 1 . EXTERNAL COMMAND 1 o
-1 - External Command 2 EXTERNAL COMMAND 2 h

" where TPS’® is TestPageSync’, CL is Cdmmandl.ogal, CBO is CommandBeamOn, and TM is
_ TestMeds. : e e e T e S

. ¥ the command is SetSeales, the four command bits sho;v_ﬁ at d16 are latched..':.

During local' mode ( see page 22), command strobing"is performed by the LocalStrobe, wﬂile _

-signal Local forces the Car clear.

- PR ..
. - c T e . .. - Taw L
- . . P . - . - .

" Internal Status Multiplexers ~ 4 and 5

256 bits of status are conﬁnuously sent to the EIP. Drawings 4 and 5 simply enumerate each -

. Status input to the multiplexers which are sequentially addressed in four bit "nibbles’ by the
.~ status control register. These internal multiplexers attend to 128 of the 256 status bits. The
remaining 128 bits are received from the external world on the bulk status port. |

.

The ‘format of the status stream sent to the EIP is:

. “Word 40’ Special Status from ROS-16 - i i : _'.'--.' '7.-' e . ‘..f‘",?.' *

Command Register-16 ) e

. YideoPolarity, Bit Scale-3, Bit Clock register-12 -
“SelectLeadEdge, Motor Scale-3, niotor Speed register-12
Switch3, Unused-2, TestPageSync’, Line .

-

* Sync Delay register-12 : T tsow

BN

.. Switch4, CmndLocal, CmndBeamOn, TestMode, Page -

5
- Sync Delay register-12 L B
Y Error Field-4, External Command 1-12 .- et
7" Line Count-4, External Command 2-12 . LT -
8-15 External Status-128 . _ : : :

Error Field is: Line Noise, Compare Error, Buffer Underflow, PacketsOK

- ...

Status Timing and Contro} - 6

A twelve bit counter is used to sequence the status logic. Var_ioug states of the counter are
decoded to invoke addressing of the status multiplexers, enabling internal or external status,
and performing parallel to serial conversion of the status nibbles.

A twelve bit'COumer. clocked by FipToRosClock, continuously sequences the status bits to
the EIP. This counter preloads itself with 40008 to bezin a status sequence by detecting the

terminating counter state for the status dead time, 377B, and parullel enabling.  Gate 116d

e i em e 8T e e e e g e = s g o 4 S+ e S e e =
sy - A .



) After shifting out 256 status bits, the counter rolls to 6000B. Th:s state is detected by an -
° XOR gate which deactivates both RosStatusZnable and StatusGo’, thus forcing both status
. sources to gate zeros onio the StatasCut bus and enforcing the dead time state. When the .7 .-

- Polyﬂon Motor Speed Clock Cenﬁmtor S e ‘; S PR

A motor speed register is loaded wzth the desired value for dnvmtT thc motor speed counter,
which sxmply re!oads the MSR value each time the counter overflows and continues countmo
. When the SetMotorSpeed command is 1ssued the 12 bit value in Car is strobed into the -

" value 7777B, it reloads itself from the MSR by parallel enabling all counter chips via

- mto the coumer for one counter cycle. Thzs is a ‘don't care condltxon

: Po!ygo't Motor C!ock aad Scaled B Clock N ‘ o .’-,.. o :' T I RS

' Two counters are mcrenemed by their respective clocks and the set sca!es register allows

decodes every fourth clock and enables thé para"ei ‘to serial shift register to shift out a
status bit every four clock times. The status address bits are bits 3 thmuzh 7 of this counter, .
and they change every 16 clock times { fourstatus clock times) in order to address the status
multiplexer and bring up a new status nibble. While StatusAddr.60 is Jow, the StatusRow.
decoder is enabled and the internal status mu!nplexers gate status onto the StatusQut bus
(128 bits, 32 x 4). This bus is captured in the SerialStatus shift register and shifted out to
the EIP. When StatusAddr.00 rolls to TRUE, the internal mumplexers are no longer enabled
and the bulk status port (see drawing 20) is enabled via RosStatusEnable to the StatusOut -

- bus. RosStatusClockEnable is created by latching StatusAddr.00 (pagz 1). RosStatusClock® is

issued every four status clock times. These two signals are sent to the ROS status control )
logic (page 19). The ROS returns 32 X 4 bxts per status transmxssmn L

counter rolls over to G093, nothing changes. When the counter continues to 377B, this state is
detected and the parallei load is activated, -forcing 4000B into the counter and reinitiating

- the status transmission by jamming a ‘1" onto StatusOxt.03. Dead time exists from counter = - ,
~ States GOOOB tbrough 000 to 377B, or 320 status bxt times. ) - . BRI

- . - - == o . -

o . P ‘s <. .o - . . .. - B - . -Tea o .

L I “te RASN . . . - - ..

- . - ., :" et T e . . Te . <0 : - .
P . .. - 4 .- L . .. et i . N - - T - .- . o

motor speed register MSR. The twelve bit counter counts continuously when clocked by -
CrystalClock, whzch is a free running 25 MHZ oscillator. Whenever the counter counts 1o

SpeedClockEnable’. Notice that the counter runs asynchronously with respect to the

- SetMotorSpeed command and it is thus possible to be changing the MSR contents and

loading the MSR into the counter simultaneously. This can result in garbage being loaded

. . - c L B . . . - . .
Tos : - - - - - . . L4 - . .. - -

selection of a power of two division for each of the counter values. The Polyacn motor
clock runs continuously while the scaled bxt clock counter is synchronized to the line rate
wnh BitClockReset. . . v Ce o S

'The SpeedClocana‘)ie fr0m page 7 allows CrystaIClocL to increment an ewht bit counter

which provides divide by 2**n, n from 1 to 8§, outputs to a multiplexer. Thv three bit T
MotorScale field is set whenever the SttScales command is issued, and simply selects which
of the available divisions of the polygon motor .speed -counter are to be used as the
PolygonMotorClock. This clock drives the laser scanner motor in the ROS. This counter
provides the additional function, in TEST mode, of a programmable signal to serve as

TestheSync The motor clock is not reqmred in TEST mode. 4 : S

A similar coumer is dr:ven by BitCiock. Divisions are selected by the thSc.ﬂc field whxch
selects a Sc'xhdlm(locl. to drive the bit clocking mechanisms, This counter is synchronized
to the ROS line scanning by resetting it at the b ceinning of every line with BitClockReset.
Note that this counter only provides dmdc by 2”n n trom 1 to 7 instead o!" 1 10 8, and an

. -




C

.

.+ every 64 scan lines for the duration of four scan lines.

. -Line Syn?: Delzxf Generator ~ 11 o S ' ‘ - '.,b_ A

undivided BitClock -is available to be selected as the ScaledBitClock. Selection and gating of
the undivided BitClock’ is performed by a high speed MECL I gate in order to allow
ScaledBitClock to be up to 100 MHz frequency. Also note that all fields of the SetScales
register are loaded with every SctScales command. Setting of the scales register is
completely asynchronous with repect to these counter elocks.

External Command Registers ~ 9 - -

3 -

Two identical 12 bit external command registers are provided. They are cleared by IReset
- and loaded individually with two commands, ExternalCmnél -and ExternalCmnd2. Their
- outputs are simply sent to the ROS and are unused by the adapter. )

B . . : : - - - .
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- Page Syr;c‘De'lay.Regist'éa_: -10 G PR e - ’

A programmab!;: delay is loaded into the page sync delay register and provides a delay from
E thie ROS supplied page sync to the start of a page service by the adapter.

- Command Se!?ageSyncDelay loads the Car into-the page sync délay register PSDR. A-twéllve g

. - bit counter and a separate four bit LineCount. counter are released whenever PageSync™

~ indicates page sync has been sent from the ROS. LineSync signals are then counted and the
- page sync delay counter is incremented every fourih LineSync. When the counter reaches
777178, the DelayedPageSyne occurs, and counting is arrested by wiring DelajedPageSyne to

- - the CE’ of the lowest order counter chip. The counter remains unchanged until reset to 0000

and released by the toggling of PageSync”. The wire OR of all counter bits provides a low on

- PE’ when the counter is at 0000, and the counter is loaded from the PSDR in preparation
for the next page sync delay. Loading the PSDR is completely asynchronous with respect to
delay register counting. - - - - . .

-

“The counter is used in Local mode to generate quadrille paper by providing signal YLine®

— =
.....

-
e

A prdgrémmab?e de!a'y is loaded into the line sync delay register and provides a delay from
the ROS supplied line sync to the start of a line service by the adapter. -

Command SetLineSyncDe}ay loads the Car into the line sync delay register LSDR. The

counter is a copy of the page sync delay counter. It is cleared at the beginning of each scan
line by BitClockReset, and clocked at one fourth the bit clock rale by ScaledBitClock/4,
-Upon reaching 77778, counting is arrested and StartVideo' generated. StartVYideo' is wire
- ORed with circuitry on page 16. . o . o

- -

" » .
The counter is used in Local mode to generate quadrille paper by providing signal XLine"
every 64 bit positions for the duration of four bit positions.

Bit Clock Register and Scan Line Counter ~ 12

A bit clock register is loaded with the value that determines the correct number of bits per
scan line. A counter counts up from this value until it overflows, indicating end of line.




.«SOS and EOS are reccwed from the ROS for Start of Scan and End of. Scan lmc

: deeo Conlro) Loox‘-~ 13 o o o .‘ IR -"f’

Command SetBitClock loads the Car into the bit clock register BCR. A twelve bit counter
similar to the page and line sync delay counters is initialized by BitCleckReset and counted
up every ScaledBitClock/4. This counter records bit rate for a scan line, and when it reaches.
77718, signal EOLCount is generated, arresting counting. In addition, 64 bit times prior 1o
" EOLCount, the EndScanBeamOn flipflop is set (count 776xB is decoded) in order to force
the laser beam on just before end of scan is to be detected Again, BCR loading is-
asynchronous with EOL register countmo ' ] .

- ;._.: . L * . .- .. A - Ce el .. .

“ respectively. - Various printing engines provide either leading edge or trailing cdee
sxgmfxcance for these pulses; that is, the scan line is to be active from leading edge of SOS
" --to leading edge of EOS or from trailing edge to trailing edge. The MC231 flipflops and
".associated gates produce a window pulse over both cases, LeadSync’ and TrajiSync'. The dual
. multiplexer uses SelectleadEdge (a mechanically switched level) to create the desired
-“LineSyne’, whenever TestMode is- inactive. PageSync’ is selected .directly from the
.. RosPageSync® as well. In TestMode, these signals are ignored and TestLineSyne® and
. TestPazeSync® are gated through the multip!exer. LineSync’ is buffered and inverted and the

: inverted version drives two 5C nanosecond delay lines in series which produce LS50 and

.- LS50, complementary versions of LineSync delayed by 100 nanoseconds. The time window
- between LineSyne and LS50 is decoded to produce BitClockReset, whsch is fanned out to
xmnahze all 2ooxc concerned with scan line actsvxty. IR

The parane! Video bus prowdes four bit nibbles of video bit stream to the Video shift

. -

. yegister, which serializes the nibbles at the ScaledBitClock rate. ScaledBitCleck/4 is

produced by clocking a four bit counter with ScaledBitClock and paranel loading 14B each-
_time it overflows. This parallel load also loads the next Video nibble into the shift register. -
Note that ScaledBijtClock/4 makes a positive transition at the same time that the Video bus
.1s loaded into the shift register. Also note that when BitClockReset occurs, the counter and

. shifter are cleared to zero. The counter will count up to 14B and begin cyclma norma!ly
during the line sync delay time. . o R

~ . . .. ol

S!vnal Tes:\"ideo.ﬁ(} is the normal vrdeo bit stream. h is"wire ORed to the quadnl!e paper bit
stream created by XLine’ and YLine' whenever Local or CrindLocal is active and Local mode
i _In local modz_ the Vzdeo bus always sources_zeroes> VideoPolarity is selected
{Znically and may invert the senseé of the video bit stream to create Beam. Beam may be
forced to the active state by a CndBeamOn from the EIP, a StatusBeamOn or PrintiViode
from the ROS, or by the requirement of EndScanBeamOn by the scan line control logic.

- Data Buffers- 14 B . L

- Packets are formatted as sixtéen 4 b:t vxdeo nibbles. fn order to properl) buffer and servxce
these packets, a four element ring of buffers is implemented, each buffer capable of one
" packet of data. Data buffers all receive the BufData from the EIP, and may at any given

. time have either a read address RAddr or write address WAddr gated to them. Only one

buffer at any time will have a write address gated by the Sel signal for the selected buffer.
The write control logic provides the appropriate Sel signal and the corresponding WEnb
signal. The read comrol cycles through the buffers acquiring video data for the Yidco bus.
As cach buffer is addressed, read select signals ReadSelect2 and ReadSelect! multiplex the
desired buffer output for the Yidco bus. Details of the write and read control Iog:c dppe'lr
on the next two drawings. .

e et e v et o e memeuh e







E _buff'er written into is known.

. Data Buffer Read Address and Status Logic - 16 T T _ SR o

Data Buffer Write” Contro} - 15 el : - .‘ .

-

The RcvdClock” from the EIP, running at the nibble rate, is dclayed by approxxmale!y 8 -

nanoseconds and then buffered to provide LatchCleck. The RevdClock is fanned out adapter
wide as EipToRosClock. The window formed by the trailing edge of RcvdClock to the
trailing edge of LatchClock is WriteClock®, the buffer write “strobe. The trailing edge of
LatchClock captures RosData and PacketSync’ {page 17) in the ECL receiver L.tchcs This

As soon as a packet is flagged. ‘the WAddr counter is enabled and counts up the write

- data is then double buffered by two hex D flipflops. If two consecutive bits are detected on -
thc l’acketSyrc hne. the PacketFlag is raised to indicate the start of a packct.

addresses each clock time. ln addition, the RosData is transmitted to the BufData bus each -

clock time for writing into the selected buffer. Buffer selection is done by thé Sel shift
register configured as a simple ring with a smg!e active bit in it al any time, pointing to a

5 .single active write buffer. This ring shifter is initialized by the BufferReset command to -
.- point to buffer 0. Buffer selects are unary decoded and gated with the WrzteC!ock‘ to .
T provxde vm te strobes WEnb to each buffe;. ~

e s
-

As long as any WAddr bn is true, the write address counter continues mcrcmentm«ar and data-

is written into the currently selected buffer. When the last buffer word is b°m= written

* - (WAddr=17B), the Sel shifter is parallel enabled and the PacketError flipfiop clock enabled. -
* When the WAddr counter rolls to 00, the Se} shifts to the next buffer, write address
. incrementing ceases, and the PacketError flag is saved. PacketError occurs when not exactly

4 OR not exactly 12 bits were detected on the PacketSync' line during packet receipt: This is

detected on the PacketSync’ line. The three low order bits are checked for the value 4, and

-~ if not equal to 4 the error is set. PncLetsOh is sent to the status mulup!exers .

. the number of P"c!-.etSyrc bits is ewht or more, this signals the Jast packet in a sequence

of packets This fact is duly recorded in four flipflops, one for each buffer, so that the !ast

B - - - s - e e, .
- - . * . D e - ot . R 2 %

~The buffer read addresses are simply created by counting two four bit counters, one to

sequentially address the buffers with’ RAddr, the other to provide a two bit encoded read

buffer number for the address comparison and multiplexing logic. Command BufferReset
- initializes the read address logic to select buffer 0. Every four bit times, ScﬂedetClock/é ‘
" increments the address counter, and when it reaches 178, the ReadSelect counter is enabled
to count to the next buffer. This enable also allows the StartVideo' flxprOp to detect the :

presence of a final packet (see below).

“Three address companscns are performed between the read and write addresses to control

buffer sequencing and packet requesting. If the write address is three nhead of the read

.. implemented with a four bit counter which is pre!oaded with 2 whenever WAddrCounting is..
- jnactive. When WAddrCounting is active, the counter is enabled to count whenever a bit is

'

WWWMWW :

- (WAddrCounting), then PacketRequest™ 1s deactivated and the EIP should not transmit any
more packets to the adapter. If the read and write addresses are equal, then data has not

been supplied to the adapter rapidly enough by the EIP. This condition is signalled by

BufferUnderflow. BufferUnderflow is only relevant durm° actual page transm:ssxon as

windowed by Dchycdl’aveSync.

StartVideo' is prov:ded to enable the video bit stream to the video scrializer. The conditions-
for allowing the enable are a DelayedPageSync® signaling page  in - progress, a -

DelayedLineSync timeout (from page 11) indicating line in progress, -a BitClocchscl

—————
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.- -All ECL level signalsexcept short cable signals are received with MCI650 differential - S
.~ receiver/laiches terminated with a 100 ohm resistor across the-differential inputs, Receivers '
.+ S0S, EOS, and Command” are always enabled; the EIP dara receivers are controlled by - °
.-~ . LatchClock. Driver gates send FzcketReguest and SerialStatus to the EIP and test data to the ..
- RIS or other testing. device. Test data consists of a test version of LineSyne, PageSync, -
BitClock, and Video nibbles. It is intended that the ROS adapter by able to simulate the -
_-output from a RIS or similar device in test mode. .. S <L

. maximum 100 MHz . _ _ .
. ECLto TTL drvers = 18 amd 19 . = | 7 o AT DTE
o ~External Commands 1 and 2, their strobes,‘and the TTL control signals for the ROS are Ievcl; )

- .high fanout 745140 drivers. . IR ] . _ -

" BulkStatus bus is wire DRed to the §tatusOut bus when ResStatusEnable is issued by the .

used to clock counters which need to run continuously. .

T ——— — . o ’ P— g - . . " e
. . . . . . - - . -
.t . . T . . - 9

synchronizing the start of a line, and the legitimacy of video data in the current buffer.

-These conditions are implemented with the StartVideo' flipflop, which is released by

DelayedPageSync’, activated by BitClockReset; and deactivated at the end of a page or by -
detecting via the LastPacket multiplexer that the currently reading packet buffer is the Jast

one transmitted from the EIP. A buffered version of BitClockReset is wire ORed onto

StartVideo' as well. This assures that StartVideo' is inactive during BitClockReset and
prevents a spurious enable to the RAddr counter while global resetting is in progress.

<~ -

- -

. ECL Drivers and Receivers ~ 17 -~ =0~ .- e 01t Toemn

' An> off .board's'peéiai bit clock is conn'élled by signals I’un%pUp. PumpDoiyn, ar.xd

- " BitClockReset. The bit clock is variable and is slaved to the SOS-EOS window time in order

--to provide the required bits per scan line for the particular printing engine aftached.

.- - .BitClockReset’ is created (page 13) in the window between LineSync and LS50 and is used to

- shut the clock off at the beginning of each line. The clock is “pumpzd up” if EOLCount .
remains low after the trailing edge of LS50; this indicates that the bit clock counter did not ' |
.terminate before the end of scan. However, if EOLCount’ is activated while LS50 remains
“low, the bit clock is pumped down because the EOLCount was reached before end of scan
“occurred. S I . . .

-
-

- BitClock must be récefvéd with a high speed gate,’MClOZlﬁ, in order to run at a

Cee v .. . - . .t
oTen T - - P R T A

shifted and sent to the ROS. Serial video is provided in true and compliment Torm with.

e PR
PR - - - Lt . - e
. .

" Crystal Clock and TTL to ECL Receivers - 20 ‘ T T

-All TTL level signals are received differentially with opto-isolator gates in series with a 120
~ ohm resistor. The opto-isolators are open collector output which are each pulled up via 1
“"Kohin to +5 VDC. All signals are then converted to ECL levels with translator gates. The

status control logic. :

A 25 MHZ oscillator is provided and converted to ECL level CrystalClock. This signal is

Power Ou Contro} Circuit - 21

This circuit senses the presence of either FipToRosClock from the EIP or a PowerEnable -

e ] - . - e e e ———— e e e
H Y -
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C . .. -
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- . . . . | - -
. . .

status bit from_ the ROS and provides a PowerOn- signal (-5.2 VDC) intended to drive

. power up re!ays. Refer to the auxilliary schematic (page 23) for a schematic of this eircuitry,

All of this circuitry is intended to operate from a sxn°le st:mdby power supply of -5 2 VDC
mhxch is on all the nme

E;pToRosCloc}-. is dxfferentxally recetved and convertcd to RcdelocL after powering up. The
MC10114 also receives the differential clock, and provides true and complement versions to
two RC networks.” Both of these networks should eventual!y charge to near -0.5 VDC when
the clock is present. In addition, the center point of the Elp FoRosClock differential
termination is applied to the base of a pnp transistor. When the clock is present, this point

. should average around -1.0 VDC and turn on the transistor. The transistor turn om will
charge the output capacitor to near -0.3 VDC. Each of these levels is applied to the

complement input of a differential receiver, MC10115, and when they are all in the

;.. detecting state, all the outputs will be low. The outputs are wire ORed, and when all are low °

... the RC network attached to their outputs will eventually cha:ge to near -1.7 VDC, thereby
) ~-tummg on the MC10114 to indicate Clocking. This receiver-has a hysterises f eedback for -
positive switching." Clocking is applied to a SN52111 differential comparator that will
‘'operate with the single su.ndby power supply. lt is turned on and ~5.2 vDC apphed to the .
. PowerOn— sngnal. o ) - '

A second 52111 s wxred to the PowerOn— signal. !t is actxva,.ed on command from the ROS
." 'PowerEnable. PowerEnable is received via a 120 ohm resistor (page 20) and sent to a specxal
. -opto-isolator wired to work between GND and -5.2 VDC instead of, as the TTL level
. receivers, +5 VDC and GND. The isolated signal ECLPE is sent to a voltage divider whlch

ptovxds a correct ECL level sxgnal to the PowerOn- generator.

. mactwated .. T

-

A power up reset signal IReset is created by circuitry which detects thn presence of VEE

2 {~5.2 VDC) and VTT, the ~2.0 VDC terminating voltage. At power up time, VEE comes on
-+ but VTT has not yet charged the RC network to negative potential. Thus, T1 is off and T2

turns. on, placing GND at the fop of the voltage divider (51-510) and providing an ECL true

" " to the IReset differentiator input. IReset goes true until the VTT attached RC network

charges sufficiently nevatwe to turn Tl on, »\.hxch m turn forces TZ off. The IReset mput ;s

.

-~ 10




PATIN

% R
.l "“.

COMMAND -

COMMAND +

>

s

Command Adapter ,p.6

Command Adapter,p.8

Video Adapter, p.10 1
car 12R car08R car 04R carOOR
car 13R — car09R —. carO5R p— carOiR }—
car 14R — car10R p— car O6R — cafozﬂ amd
car 15R {— cJeartRT ' carO7R [— , carO3R [— _

l—- FLAG BIT

Mismatch® D Mismatch

T 16 " DEAD TIME (48 bits) o .
N . -
} SN .
\\ -
3 * CONT.
! . ‘ FIELD FUNCTION
[ ] . . -
: N, 000 BuiferResst -
(BN
: M 601 SetScales -
Flagbit S Command bit 00 v
A 010 Set Bit Clock
‘.
: o111 Sot Motor Spsed
3
Clock ! Clock Set Line Sync Dslay
: . 101 Set Page Sync Delay
: 110 ExternalCommand 1 .
{Flag and Command bits H
must remaln high for : 111 Extornal Command 2
thres consecutlve clocks) B
' -
3

CAR 00 01 02 03 04 05 056 067 08 09 10 11

12 13 14 15

Control
Flold

Reglster Data Flold

i

COMMAND INPUT TO ROS ADAPTER

commany-Input.sil




st
=} po = oo =jbo = oo
{Command = = = =
Adapter, p.18) b7 o7 Hoz Hpy
Row 1 [ [ [
Enable =] oo =% ={oo -
(Command g g g g
Adapter, p.19) b7 b7 D7 =Y
‘Row 2 [ [ [
Enable =} oo ={bo =J{oo =70
{Command E = = =
Adapter, p.20) o7 —jo7 o7 =
Row3 [ A [ r
Enable =55 =55 =155 55
= . = = =
Command = = =] = .
‘Adap!et, p.21) . L ~—1 D7 3 p7 = D7
Row 4 { [ B r
Enable =150 —I'po =I5 155
{Command = =] = =
Adapter, p:.22) b7 —jp7 —j D7 —Hp7r
Row 5 I | [ I
Enable =55 =150 =55 I~
‘ {video = = = =
€ . Adapter,p.8) o7 D7 b7 = py
;L. Row 6 [ [ [ [
> Enable ) =5 =50 =I'55 55
Dot used) = o7 =or = o7 H o7
Row7 4 [ r ' T
Enable = oo =0 ={oo =50
Not used) = . = . = . = -
Row 8 [ [ [
Enable
| {Video Adapter, P.7 & p.10}
: I Serlal B
Do--D7 : Status Status -
Addressing SERJALIZER o To
’ . Status + Orbit
‘428 64 32 16 8 4 2 = 256 bits
0 0 0O 0 0 0 O O (counterbits} I i COUNTER

{. L SERIALIZER COUNT

e DO--D7 ADDR.COUNT

status-flow.sll

Row Enable Count

ROS ADAPTER STATUS FLOW



Revisions

N

are the excluslve property of
Xerox Corporation and/or Rank
Xerox,Ltd. issued in strict confi-
dence and shall not,without the
prior written permission of Xerox
Corporation or Rank Xerox,Ltd. be

‘ eproduced,copied or used for
ny purpose whatsoever except

- ‘the manufacture of articles for

Xerox Corporation or Rank Xerox.

1. Tolerances

XX +.03 Angular
Xxxx +.010 » 1,20
2. Break All Sharp Edges
010 Approx —_
\/

3. Mach. Surfaces

4_Al Dim. In Inches

Check

LAL Rev Description Chk pate Approved
A ENGINEERING RELEASE RLF |Jan78
.
Dist Code SPG
These drawihgs and specifications Notes Unless Speciltied Drawn Xerox Corporation
and the data contained thesein, R‘FREEMAN El Segundo, California XEROX

Appr.

Material

ASSEMBLY, P.W. - COMMAND
ADAPTER (DOVER I}

Model No.

Fistuse PDOVERII

I 4

Next Assy. _[

Finish

Code Ident
18338

Size Dwg. No.
A 217152

Change Letter

A

| P H

B Sl B et DY rawimey

[Sheet 1 of

—-—



NOTES: UNLESS OTHERWISE SPECIFIED

1. ASSEMBLE PER MODULE ASSEMBLY SPEC, DWG NO. 216207
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Xerox Corpo-ation . ) . :
701 South Aviation Boulevard : XEROX

El Segundo, Catifornia 90245 Drawing No, Reir.
MATERIAL LIST ML | 217152 A
Rev. ] Drawiag Title These drawings and specifications,and the data
contained therein, are the exclusive property
ASSEMBLY, P.W. - COMMAND of Xerox Corporation and or Rank Xerox,Ltd.
) Issvued in strict contidence and shall not, without
the prior written permissiOn of Xerox Corpora-
ADAPTER (DOVER ") tion Rank Xerox,Ltd., be reproduced, copied or
2 *  usedforany purpose whatsoever, except the
manutactuse of articles for Xerox Corporation
1 or Rank Xerox. Ltd.
7 ModelNo. . Date . Sheet
1 DOVER I 1/12/78 4 o
ftem No. Drawing Title ) Drawing No. No. Req. Remarks
5 .
1 BOARD, P.W. 217153 1
2
2
ML 3 MICROCIRCUIT, - 74H0O {r.1) - 2 8F,19D
a4 MICROCIRCUIT, 74S00 ~ ~ 1 168
5 MICROCIRCUIT, 74504 : 5 . | 6F,14D,15C,16C,17E
6 MICROCIRCUIT, 74508 ' : 3 14B,14E,16E
7 MICROCIRCUIT, 74H10 1 -18A
8 MICROCIRCUIT, 74H11 : 1 15A
g MICROCIRCUIT, 7417 ’ 3 6A,7A,8A
10 MICROCIRCUIT, 74H21 2 7F,16A
. @ 11 MICROCIRCUIT, 74H30 ] 5B
12 MICROCIRCUIT, 74532 2 15E,19A
13 MICROCIRCUIT, 743537 1 14C
14 MICROCIRCUIT, 74585 g . 1| 1eF
C 6B,8D,13A,13C,13D,144,
15 MICROCIRCUIT, 74109 . 8 15D.18D.198
16 MICROCIRCUIT, 745138 ‘ o 1 13D
17 MICROCIRCUIT, 745151 ‘ ’ : _ 1 7D
18 MICROCIRCUIT, 74LS153 ’ i 17D
19 MICROCIRCUIT, 74L5157 . 4 | 9E,10E,11E,12E
‘ ] 1A,1C,1D,34,3C,3D,5A,5C,5D,
20 MICROCIRCUIT, 74Ls161 15 7E.8E.13B.15F,17B,18B
24 MICROCIRCUIT, 745161 6 1F,3F,5F,8C,10C,12C
2A,2C,2D,2F,4A,4C,4D AF,7B,
22 . | MICROCIRCUIT,  74LS174 . 4 _lzcseociicaza
23 MICROCIRCUIT, 74LS175: _ : 1 16D
24 MICROCIRCUIT, 74179 5 9F,10F,11F,12F, 158
, ' 1B,1E,2B,2E,3B,3E,4B,4E, 94,
25 MICROCIRCUIT, 745251 (.1 20 |9B.9D.10A.108.10D.11A.118,
11D,12A,128,12D
26 MICROCIRCUIT, MC10125 (MOTOROLA) 1 17F
27 MICROCIRCUIT, K1100A (MOTOROLA)12.5MHZ 1 6D
28 MICROCIRCUIT, 82523 (SIGNETICS) 2 13E,13F NOTE3
29 | : . | { |




Xerox Corporation
701 South Aviation Boulevard

XEROX

El Segundo, Calitornia 90245 Drawing No. Rev.
MATERIAL LIST ML | 217152 A
Rev. | Drawing Title These drawlings and speclfications,and the data
- A . contained therein, are the exclusive property
y ‘ ASSEMBLY, P.W. - COMMAND of Xerox Corporation and or Rank Xerox,Ltd.
wg. - Issued In strict confidence and shall not, without
No. ADAPTER (DOVER 1) the prior wiltten permissiOn of Xerox Corpora-
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manufacture of articles for Xerox Corporation
1 or Rank Xerox.Ltd.
7 Model No. Date _ Sheet
DOVER I 1/12/78 5 of
-1 ftem No. Drawling Title Drawing No. No. Req. Remarks _
5 30 DELAY LINE # DDU-4-5100 (DATA DELAY DEVICES) 1 17C SEE NOTE 2.
2 - .
31
ML 32 CAPACITOR,. 330 PF, POLYSTYRENE 117160-331 1 C4
: » - .. =
33 CAPACITOR, .01UF, CERAMIC 188483-001 111 . Cs-Cl116
34 CAPACITOR, 22UF TANTALUM A 114491-226 3 c1,C2,C5 -
35 CAPACITOR, .O5UF CERAMICDISC, 10V. 1 C3 CENTRALAB # UK 10-503
36
37 SOCKET, 14 PINDIP #514-AG11D {AUGAT) 24 SEE NOTE 4.
38 SOCKET, 16 PINDIP #516-AG11D (AUGAT) 79 SEE NOTE 4.
39
% 40 DIPSWITCH #206-8 (CTS) 1 14F SEE NOTE 2.
23 -
41 SWITCH, SPDT, #7101 (C&K) 1 S$1
42
© 43 CONNECTOR, CABLE, BOX #3-87516-4 (AMP) 1 P2
44
45 TEST POINT, 114P80054 ]
46
a7 RESISTOR PACK, SIP, 470 OHMS, # 750-81-R470 (CTS) 3 R12,R13,R14
48 RESISTOR PACK, SIP, 1K OHMS, #750-81-R1K (CTS) 3 R15,R16,R17
49
50 RESISTOR, COMPOSITION, 1/4W, 5%, 100 O0HMS 116447-101 2 R9,R10 -
51 RESISTOR, COMPOSITION, 1/4W, 5%, 470 OHMS 116447-471 1 R‘1
52 RESISTOR, COMPOSITION, 1/4W, 5%, 1K OHMS 116447-102 8 R2,R3,R4,R5 R6,R7,R8,R11
53
54 HANDLE 216529 . 1
g@ 55 STIFFENER 216530 1
56 RIVET 156111-002 3
57
58 .
no ] ]
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h NOTES: UNLESS OTHERWISE SPECIFIED

1. ASSEMBLE PER MODULE ASSEMBLY SPEC, DWG NO. 216207 ..
2. ITEMS 29 AND 54 MOUNT DIRECTLY TO P.W. BOARD.
3. DONOT POPULATE SPARE LOCATIONS.

4. PROMIN LOCATION 6B SHOULD BE BLOWN USING FILE
ROSREAD.PROM.

5. RESISTOR R40 (100 OHMS, 174 W., 5%)1S MOUNTED ON
ETCH SIDE OF BOARD BETWEEN 2D11 AND 3D6.

@
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manutacture cf arlicles for Xerox Corporation Sheet 2 Of
or Rank Xerox, Ltd.
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Xerox Corporation

701 South Aviation Boulevard

XEROX

El Segundo, California 90245 Drawing No. Rev.
MATERIAL LIST ML | 297145 B
Arev. Drawing Title These drawings and specifications,and the data
B contained thereln, are the exclusive property
ASSEM BLY: P.W. - VIDEO ADAPTER of Xerox Corporation and or Rank Xerox,Ltd.
wg. Issued In strict conlidence and shall not, without
No. (DOVER i) the prior written permissiOn of Xerox Corpora-
] tion Rank Xerox,Ltd., be reproduced, copied or
2 used for any purpose whatsoever, except the
1 manufacture of articles for Xerox Corporation
17 or Rank Xerox. Ltd. .
Model No. Date Sheet
: DOVERW 1'4/11/78 |4 o
5 item No. Drawing Title Drawing No. No. Req. Refnarks
BOARD, P.W. - VIDEO ADAPTER 217146 1
2
ML 3 MICROCIRCUIT 13101A GNTEL) 4 13D,14D,15D,16D
4 MICROCIRCUIT 13601 {INTEL) 1 6B - SEENOTE 4
5 MICROCIRCUIT MC10124 {MOTOROLA) 1 17D
6 MICROCIRCUIT MC10125 - {MOTOROQLA) 3 2D,17B,17C
7 MICROCIRCUIT 74500 &) 3 7C,8C,11F
8 MICROCIRCUIT 74502 1 5E
9 MICROCIRCUIT 74504 3 9B,10D,14E
. 10 MICROCIRCUIT 74508 2 5F,11D
£, ]
@ 11 MICROCIRCUIT 74510 1 15F
12 MICROCIRCUIT 74H11 1 eC
13 MICROC;RCUIT 74532 1 16F
14 MICROCIRCUIT 74537 2 10F,118
15 MICROCIRCUIT 74574 1 1D
16 MICROCIRCUIT 74586 1 12D -
17 MICROCIRCUIT 74109 5 5C,6C,6E,6F,7E
18 MICROCIRCUIT 7451338 1 12B
19 MICROCIRCUIT 745140 2 14F,17F
20 MICROCIRCUIT 745151 1 ac
21 MICROCIRCUIT 745153 3 - 5B,15E,16E
22 MICROCIRCUIT 748157 4 13C,14C,15C,16C
. 2C,3C,5D,6D,10C,41C,12C,
23 MICROCIRCUIT 745161 1o 126438148
24 MICROCIRCUIT 74LS174 1 168
25 MICROCIRCUIT 7415175 1 158
(. 26 MICROCIRCUIT 74179 2 78,108
& -
: 27 MICROCIRCUIT 745195 1 13E
28 MICROCIRCUIT 745251 (r.1) 4 1B,28B,38,4B
MICROCIRCUIT MC165. ROLA EE NOTE S
29 1658 (MOTOROLA) 1 3D s
30 MICROCIRCUIT NES36T {SIGNETICS)} ] 1 1 3F
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Xerox Corporation .
701 South Aviation Boulevard ’ . XEROX
ElSegundo, Calitornia 90245 ] . Drawing No, Rev.
MATERIAL LIST ML | 217145 B
Rev. | Drawing Title : : . These drawings and specifications,and the data
e B . contained therein, are the exclusive praperty -
ASSSEMBLY ’ P.W.-VIDEO ADAPTER of Xerox Corporation and or Rank Xerox,Ltd.
Q wg. Issved In strict confidence and shall not, without
0. (DOVER ") . the prior written permiss!On of Xerox Corpora-
tion Rank Xerox,Ltd., be reproduced, copied or
2 used for any purpose whatsoever, except the
manufacture of articles for Xerox Corporation
1 or Rank Xerox, Ltd.
7 Modet No. Date Sheet
; DOVER 1l 1/12/78 5 ot
item No. Drawing Title 3 Drawing No. No. Req. Remarks
4
5 31 REGULATOR, LM320H5.2, (NATIONAL) 1 02
32
ML 33 RESISTOR, COMPOSITION, 1/4W 5%, 39 OHMS 116447-390 1 R17
34 RESISTOR, COMPOSITION, 1/4W 5%, 100 OHMS 116447- 101 2 ~ R11,R40 SEENOTES
35 RESISTOR, COMPOSITION, 174W, 5%, 200 OHMS 116447- 201 4 R13,R14,R15,R16
36 RESISTOR, COMPOSITION, 1/4W, 5%, 330 OHMS 116447- 331 1 R&
37 RESISTOR, COMPOSITION, 1/2W ,5% 680 OHMS 105220- 681 1 ) R12
R4,R18,R20,R21,R22,R23,R24,
38 RESISTOR, COMPOSITION, 1/74W , 5%, 1K OHMS 116447- 102 " R25.R26.R27.R28
39 RESISTOR, COMPOSITION, 1/4W ,5%, - 1.5K OHMS - 116447- 152 2 R8,R9
40 RES!STOR, COMPOSITION, 1/4W,5%, 3.0K OHMS 116447- 302 1 R7
C 41 RESISTOR, COMPOSITION, 1/4W ,5%, 3.3KOHMS 116447. 332 1 R18
42 RES!STOR, COMPOSITION, 1/4W ,5%, 4. 7K OHMS 116447- 472 1 R3
43 RESISTOR, COMPOSITION, 1/4W 5%, 10.0K OHMS 116447- 103 2 R1,R2
44 RESISTOR, COMPOSITION, 1/4W , 5%, 15K OHMS 116447- 153 1 R10
45 RESISTCR, COM PO$lTl0N, $1/4W,5%, 100K OHMS 116447- 104 1 R5
46
47 RESISTOR PACK, SIP, 100 0OHMS #750-83-R100 (CTS) 2 R34,R35
48 RESISTOR PACK,SIP, 1K OHMS # 750-81-R1K (CTS) 4 R30,R31,R32,R33
49 RESISTOR PACK, SIP, 470 OHMS #750-81-R470 (CTS) 2 R36,R37
.80
51 TRANSISTOR, 2N4275 : i Q1
52 TRANSISTOR, DIP PACK # MPQ3303 (MOTOROLA) 1 13A
53
) 54 DELAY LINE # DDU-4-5100 (DATA DELAY DEVICES) : 1 10E SEE NOTE 2
55
p 56 DIODE 1N314 6 CR1,CR2,CR3,CR4,CR5,CR6
57 DIODE, TUNING #MV1401 (MOTOROLA) ) 1 CR7
58
59 ‘ SOCKET, 14 PINDIP  #514-AG11D (AUGAT) ’ . 19 SEE NOTE3 f
60 SOCKET, 16 PINDIP #516-AG11D (AUGAT) 42 SEE NOTE3
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“-Xerox Corporation
701 South Aviation Boulevard XEROX
- E{Segundo, Californla 90245 Drawing No. Rev.
MATERIAL LIST ML | 217145 B
Rev. { Drawing Title These drawings and specifications,and the data
. contained thereln, are the exclusive property
K 3 B ASSEMBLY: P.W. - VIDEO ADAPTER of Xerox Corporation and or Rank Xerox,Ltd.
€ wg. . Issued in strict confidence and shall not, without
0. {DOVER Il) the prior written permiss!On of Xerox Corpora-
tion Rank Xerox,Ltd., be reproduced, copled or
2 used for any purpose whatsoever, except the
manutacture of articles for Xerox Corporation
1 or Rank Xerox, Ltd.
7 Model No. Date - {Sheet
5 DOVER II 1/12/78 6 o
tem No. Drawing Title Drawing No. No. Req. Remarks
4
61 CAPACITOR, 100 PF, POLYSTYRENE 117160-101 1 c23
5
62 CAPACITOR, .01UF, CERAMIC 188483-001 75 C22,C24,C25--C97
' €10,11,C12,C14,C15
ML 63 CAPACITOR, .1UF, CERAMIC . 159487-013 8 c17 czo' * ic16
. ’ C1,C2,C3,C4,C6,C7,C8,
64 CAPACITOR, 22UF, TANTALUM 114491226 11 Sy cacecreecocio
65 CAPACITOR, A47UF, TANTALUM 114491-476 1 C5
66 CAPACITOR, .01UF,5%,50V. MD5R103J 1 ELPAC CORP.
67 CONNECTOR, BNC 101931 1 33
68 CONNECTOR, CABLE #206817-1 {(AMP) | P2
69
70 TJEST POINT 114P80054 5
@ =
\ 72 ANGLE, BNCMTG 216544 1
73 HANDLE 216529 1
74 : STIFFENER 216530 1
75 RIVET 156111-002 5.
76 RIVET 156111-004 4
77 WIRE, SOLID, INS 20 AWG 130123-920 | A/R
78 LOCKING POST ASSEMBLY 206514-1 1 AMP INC.
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Drawing Title . These drawings and specifications. and the data comtained there-
> ry in. ore the exclusive property of Xerox Corporation and/or Rank
oy ' ’ Xerox, Ltd. issved in strict confidence and shall not, without the
3 . ASSEMBLY, PRINTED WIRING grior written permission of Xerox Corporation or Rank Xerox, Ltd.,
‘. e reproduced, copied or used for any purpose whatsoever, except
- MOTOR DRIVER the manufacture of articles for Xerox Corporation or Rank Xerox, Ltd.
ol A Modal No. Date Sheet
s EWO 390101 2/24/77 4 o 7
i,:. t&' item No. Drawing Title ' Drawing No. No. Req. Remarks
F Board, PW - Motor Driver -~ - . 216551 1
O g =
112 Microcircuit RCA #CD4013AE 2 1A2.3
=13 Microcircuit RCA {##CD4011AE 1 Al
4 Microcircuit RCA {#{CD4047AE 1 A4
5 Photo Isolator HP #5082-4350 1 . |A5
6 Zener Diode, 10VZ IN961B 1 CR5 ‘
7 Diaode - Motorola #IN4005 10 | CR1 THRU 4.6 THRU 11
8 Transistor, NPN TI #TIP51 6 101,2,7,10,13,14
9 Transistor, PNP . RCA #2N6211 3 1Q3,8,15 -
10 | Tranmsistor, NPN  TXI {#TIP47 3 Q5,11,18
.11 Transistor, NPN ‘RCA #DTS410 6  104,6,9,12.16.17
|32 | Resistor, .960o 1/4 W | y1es447-961 | 1 RS '
ol 33 " 220 1/2W 100 100111220 | 6 |R10,11.16,17,22,23 |
: g .. 14 1000 1/2 W 100111-101 | 3 |R8,14.20 |
L3S 1800 1/2 W 100111-181 { 3 R7,13.19
16 3300 1/2 W -100111-331 | 3 R9,15,21
17 2700 1/2 W 100111271 | 3 |R6.12.18
18 L&7K 1w 110996-472 | 1 |R1
19 Resistor, 10K 1/2 W 100111-103 | 1 R2
20 | Reoivror—h7Ok—1tt-11 S e et e T BX
21 | Capacitor, 0.0WF, 50V 188483 4 1€1,2.3.5
22 | Capacitax, &, JuF, 50V 114491475 | 1 |ch
23 | Capacitor, 20:F, 150V Malloxy #TT150X20 4 C6,7,8.9
24 | Fuse,l 1/4 Amp,Littelfuse #3131.25-34G 1 |F1
25 Clip, Fuse Bussman #1A1119-5 2
26
27 Handle, Module 216529 - 1
28 Rivet _ 156111-005 | 3
29 Stiffener, PW Board 216530
O 30
- 31
@
" 32
33
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CHECK
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OlL DISPENSER

v

PRINT DISRENSER
. ON

| T OIL DISPENSER
L
'DISRENSER
OFF

N

s3

S3 on engine control' board sets length of time oil dispenser motor runs.




® | 3 PHOTOCELL \ -

TP2
T : | HIGH
PHOTOCELL 4
: LIGHT .
R - PHOTOCELL
< . . MAL
R ‘ FUNCTION
> . o - . : ¢
0 R Low |
v P g ‘ LIGHT -
L) ' R6 on engine control board is adjusted for 6 VDC between TPt and TP2. -

@



"BIT COUNTER

' S1

TONER
. CONTROL

S2

S1 determins number of bits between dispensing times.

S2 determiAns_ amount of time toner is dispensed.

7 DISPENSER
7 ENABLE

N
7 DISPENSER
rd ON ]




TEMPERATURE CHECK

RS
|
\ TEMP. MALF
RT:8 " OVER-TEMP. P, UNCTION
RT-8 OPEN
R4 OPERATING TEMP. - _ READY TEM

SRR
. -
-

'R4 On engine control board adjusted for read.y temp. at 285-300 degres F.

R5 adjusted for temp. malfunction at 400 degres F.



METERS
768mSEC. .
. M-1 COUNT PULSE
\ ) .
" N\ M-2 COUNT PULSE
s4 :
_CONTROL _/

S4 on engine control board determins when M-2 starts counting.
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El'Segundo, California 90245
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[ Drawing No. Frev,
Material List MLY 216564 | m
Drawing Title ’ ‘ These drawings and specifications, and the data contained theres
ASSEMBLY, PRINTED WIRING- Xerox Lt 1oaued tn Strine contidence and it iom 2nd/or Pank
. : prior written permission of Xerox Corporation or Rank Xerox, Lad.
ENGINE CONTROL the namdlacturs of articles. for Xeron & ormoation e NooeUeT, except
g : Model No. Date ‘ Sheet
sn "EWO 390101 3/3/77 4 or 16
‘é,;;,‘ item No. Drawing Title Drawing No. No. Rzq. Remarks
3 1 Boaxd, P W - Engine Control 216565 1
= T 2 Microcircuit > T.XI, #SN7474N Lz . .9 %%252693358 “.42,45]
=] 3 / © SN74111IN 1 | As5 - ,
T SN74161n 5 ‘*‘§§3§~%§5§j§5i¢£9'52' |
5 SN74390N *- 3 | A4,38,21 T
6 SN7420N 2 | A56,82 L
7 SN7408N 5 | A74,65,28,61, 20
8 SN7404N 6 |A77,31,81,19,23,8 .
1 o SN74164N 1 |A79 »
. 10 SN7416N 2 | Ai0,41
11 SN7432N 1| A63
12] SN7410N 1 | A60
5‘ 13 SN7400N 3 | A47,75,37
g SRRV - '~ SN7402N 1 | As0
15 Sl SN74157N 1 | A2
16 - SN74191N 4 | A4L,46,76,88
17 SN74174N 1 | A25
18 SN7430N 3 | 86,24 43
19 SN7425N 1 | A49
20 SN7486N 1 | A32
21 | SN7417N . 1| A1
22| Microcixcuit, T.I, FLM2901 "/2\/ 2 | Al07,108
23| Microcircuit, Motorola #MC14490VP :3) S5 | A50,83,27,159 A33
24| Photo Isolator H.P, #5082-436% Ol | 10| 588-67-83, 8%, 98,100,
25| Photo Isolator Monsanto #MNCT2 . é\ 2 | Al05 ;106 '
26| Crystal Clock,IMHZ Motorola #KI1L4A-IMHZ| 1 | A3 RO
27| Diode TN113 101154 2 | er3,6
28| Diode TN123 111516 1 | ACROSS A34-7 & 6
B 29| Switch, Hexadecimal AMP #53137-1 4 }51,2,3,4 (6}
(Q 30| Relay Teledyne #643-1 3 | A93,94,95 7]
31 Terminal, Test Point CIC #2027-~2 4 | TP1,2.3.4 (8 }
32| Resistor Network CTS #750-81-R3.3K 3 .&11'1,112,114 r9‘
33| Resistor Netwoxk CTS $%750~-81-R1,0K 4 A110,113,115, 11“5 lg‘,i

1058343 /7°%)
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: Drawing Title
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ASSEMBLY, PRINTED WIRING-
ENGINE CONTROL

These drawings and specifications, and the data contained thore-
in, are the exclusive property of Xerox Corporationr and/or Rank
Xerox, Lad. issved in strict confidence and shalt not, without the
rior written permission of Xerox Corporation or Rank Xerox, Ltd.
reproduced, copied or used for any purpose whatsoever, except
the manufacture of articles for Xerox Corporation or Rank Xerox, Lid.

Gl

< Model No. Dale Sheet
s 2 ENO 390101 ~ 3/3/77 5 orl6
= [item no. ‘ “Drawing Title Drawing No. | No.Req.  Remarks
[ 34| Resistor, Variable, 10K 166956-010 | 2 | R4,5
“— 35| Resistor, Variable, 500K 166956-015 | 1 | ®6
= 1| 36| Resistor, 1K, 1/4 W 116447-102 | -4 | R8,12,14, R13
37] 3.3K, 1/4 W T116447-332° 1 RL . .
1 38 ——220 AU EVTIL N TLE MRS I U SR
39 5.6K, 1/4 W 1164647-562} 1 |RrR2
40 —TOR= 5 63031 R3—
41  1500.,1/40 116447-151 1 2 | R10,11
42 200, 1/4 W 116447-201} 1 | R7
43 SRRTHHEW TEGLL =202 2—HRE—3
44| Resistor, 1.8K, 1/4 W - 116447-182 | -2 -| R9,15
45| Resistes—SIR /4 116447 S —3— RIS )
{O 46| Capacitor, Tant. 2QF £20%, 15V 114491-226 | 2 | c1,2
N 47| Capacitor, Tant, &, 7uF +20%, 50 V. '114491-475 3 | c3,6-12 ]
48| Capacitoxr, Ceramic 0.01 pF, 50V . 188483-001 83 <18 -~ 52,54 ..9916,1C
49| Capacitor, Poly. 220 PF 117160-221 | 2 | c13Cl5
50| Capacitor, Poly. 1000 PF 117160-102 | 6 | ¢4,5,14,17,53,101
51 ' . :
52| Connector, 2% Pin Amp #2- 87655-4 | 1 | (61
53| Wire, Solid Ins (28 AWG) Jumper 116741-928 | A/R | E1 to E2
54| Socket, Microcircuit (14 Pin) . - 39 Augat #514-AG11D
_ 55| Socket, Microeircuit (16 Pin) 28 Augat #516-AG11D
56| ‘Stiffener; PW Board | 216530 1 *
57| Handle, Module - 216529 1
58| Rivet 156111-005] 3
59 | Switch C&X #7101A - 1 S5
(B . . .
10613{3/13)
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. : """T’ A '\ . —
Wire No. orm From r To Term | Whe +ypo Notes Signal Chg. Let.
1 DS8-A DS9~A 17 RED +28VDC
2 DS8-A DS7-A 31 17 RED +28VDC
3 DS8-3 DS9~B 18 ORANGE LASER-ON IN
& 15 P2-1 DS3 ~B 18 ORANGE LASER-ON IN
5 DS8-B P1-A (I} 18 ORANGE LASER=ON IN
6 15 P2-2 P1-B 31 19 BLUE TOP COVER SW
7 15 P3-1 P1-M 31 19 BLUE METER 1
8 15 P4-1 P1-N 31 19 BLUE METER 2
9 DS3-B P1-F 1 31 20 BROWN . CHECK .
10 DS5-B PL~J - 31 21 BLACK PAPER PATH
11 DS4 =B PL-H 31 17 RED PAPER TRAY
12 26 DS1-B PL-L 31 22 YELLOW READY
13 26 DS2~B P1-K 31 18 ORANGE NOT READY
16 DS7B St=3 19 BLUE LOCAL LAMP
15 | Sl DS6~B 22 YELLOW LOCAL = H
16 : DSG6-B PleZ 31 22 YELLOW LOCAL = H
17 26 $2A~COM P1-P 31 17 RED START PRINT-H
18 26 $3-COM PL-T 31 18 ORANGE STOP PRINT L
19 27 S$1A-L1 S1B-L1 27 19 BLUE §8-L1
20 27 S1A-L1 Pl-c 31 | 19 | BLUE 58-L1
e 27 | sizez Pl-g 31 | 18 ORANGE LINE 134
22 27 S1A-1 P1-b 31 22 YELLOW LINE 5
93 ’
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wined therein, are tho exclusive property of Xerox
Corporation and/or Rank Xarox, Ltd, issued in strict
confidence 2nd shall not, without the prior written
permission of Xorox Corporation or Rank Xerox,

1. Ref item No's in Applicable

Material List.

2, Ref Designatlons Are Abbrevlated,

ASSEMBLY, CONTROL PANEL

£l Segundo, California

. f-"’eﬁ ' . AZTS, T, .

Wire No. %eﬂn _ From To Term | wirP)pe Notes Signal . Cng. Lel.
27 | | DSh-A DS3 «A 26 | 17 |O— = RED #28VDC

28 DS5-A DSG-A 26 | 17 | = RED +28VDC

29 DS2~A DS5-A 26 17 | 0= RED +28VDC

30 | DS1-A DS2-A | 26 17 |G< RED +28VDC

3 - DSL-A 26 | 17 |y mep +28VDC

32 16 E1 DS6-A 17 |70 RED +28VDC

33 15 P3-3 E2 16 | 17 [ RED +28VDC

34 15 Plm3 £3 16 | 17 (0 ®eD #28VDC

35 - PL-Y 31 | 17 4 rep +28VDC

36 DS6-A DS7-A 17 RED +28VDC

37

38 | S4-2 $2A-NO 26 21 | O=N BrLACK +28VGND

39 §2A- NC $3-N0 26 | 21 | O~ prack +28VGND

40 26 $3-N0 P1-X 31 | 21 | O<'  prack +28VGHD

)
Thess drawings and specifications, and the data con- Title Xerox Corporation XE

ROX|

Prefix Each Designation With:

\td., be reproduced, copied or used for any purpost ° g 216537 B
whatsoever, except the manufacturo of articles-fou ; of ~

Xerox Corporation or Rank Xerox, Ltd, . { Sheet 5 5
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DETAIL A
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/@ REF (833)
SEE DETAIL.
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Those drawings and specifications, and the data con-
tined therein, are the exelusive property of Xerox
Corporation and/or Rank Xerox, Ltd, issved in strict
confidence and shall not, withcut the prior written
permission of Xerox Corporation or Rank Xerox,
' Lid., be reproduced, copicd or used {or any purpose
whatoever, except the manufacture of articles for
Xerox Corporation or Rank erox, Lid,
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- NOTES: UNLESS OTHERWISE SPECIFIED

‘1]  IDENTIFY PER XEROX SPEC 100198,

2] MAY BE PURCHASED FROM GRAYHILL INC, LA GRANGE, ILLINOIS, ~ VENDOR PART NUMBER,

3]  MAY BE PURCHASED FROM AMP INC, HARRISBURG, PENN, VENDOR PART NUMBER.

<5 MARK CHARACTERS ,12 HIGH, COLOR: BLACK, PER XEROX SPEC 101624,

(5)  MAY BE PURCHASED FROM STANDARD WIRE & CABLE CO, EL SEGUNDO, CALIF, VENDOR PART NUMBER.,

WIRE LIST
WIRE NO, FROM TO WIRE TYPE - REMARKS

1 I S14 - COM J2 - 1 6 (18 AWG)ORANGE

2 S14 - 2 J2 - 2 7 (18 AWG) BLUE

3 §33 - 2 J33 -1 ° 14 (16 AWG)WHITE

4 S33 « 3 J33 - 3 14 (16 AWG)WHITE
These drawings and specifications, and the data con. | Title - | Xerox Corporation. )(E?DX
fined sheal are e xusive propersy of Xerex | €1 Segundo, Galfornia
cc:r:?i?ireapt?cna;%xs?\a!! not, withq’ut th'e gtiol: v)v(ritten . ASSEMBLY, PLATE" .- ‘. ‘ 216604 -
D e remrouce, comies or Laed Tor any parpost CONTROL PANEL MOUNTING T I 3
whatsoever, except the manufacture of articles for . . A o
Yarav Carnaration ar Rank Xerax. Lid. . . ) : Sheet 2 _ s




CAUTION

THE SLOT. - HEAD COVER IS

TO BE REMOVED BY .

AUTHORIZED PERSONNEL

ONLY. o

REMOVAL OF COVER CAN
ALLOW EXPOSURE TO
LASER RADIATION.
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dover.desc.

General

¥he Dover is strip-down Xerox 7000 Reduction Duplicator. Al optical sysiem, eTectronics
control console and related components are eliminated from the Xerox 7000, The paper
ransports, engines, solenoid, paper path semsing switches and retated components are n

The 1ist below are the basic components the at has becn eliminated and added. -

s+s5, top harness,
s*feeder, paper t
*2ot disturbed.

ELIMINATED

Optical System
Control Logics
Contact Relay
Control Console
Yop Cover

Yop Harness
+24V PUS

Specification

Temperture: 60 to 90 degree F.

Humidity Range: 16 to 85%

Maximum Elevation:

Expendable Material:

ooa

ELECTRICAL DESCRIPTION

3 Seps28<1it 24—

DOVER

ADDED

-

Laser System

Engine Control Module

. Solid State Relay
MNew Control Console

New Top Cover
Mew Top llarness

+5V, -5V, +15V,-15V,+28Y PWS

Iransformer ( 30 to 88VAC

Chassis

Adapter Module (2)

5000 feet above lIsea level.
Copy Page: The machine uses 20-pound long grain bond paper.
Yoner and Silcone Oil.

Page %

-

« contact relay

The paper size §s 8'1{2-by 11 dnches.

The Dover electrical control circuits are divided into six major modes of operation as shown below.

.
-
-
.

Circvit Breaker

Power- On and Yarm-up
Print

Timed Shout-Down
Malfunction Shutdown
Yoner Dispenser Circuit

Circuit quaker

The Dover is equipped with two circuit breakers, CB1 and CBZ, mounte
*+e breakers provide fault protection on each of the major input
which is covered separately by CRZ.

**rcuits except the fuser,

*sthermal protection to shut them down in the event of an overload.

Pover-On and Warm-up

d on the rear off the housing. TYhes

power lines. €B1 is for all machine c3 |
In addition, most moteors have internal

Pressing the POWER ON switch S1 (on the conrol console) energizes main power relays K1, cooling blowers

**R11, B12 and B18 if following conditions are nmzt:

1.

.
.

ST >d@WN

.

Main Power S8 (on the developer housing) switched.

Front doors closed (actuate L5319 and LS20 switch)
. Register Stop Drawer closed (actuates LS22 switch)

Fuse F5 is good.
LH Power Supply is On

Solid State Relay KSS is energized by the control logic.

K1-1 closes and applies power to line 21 which cnergizes:

1. Conpressor B13 until the pressure actuates 1521



»

8. Puffer Solinoid (L8)

Qover.desc. 24-Sep-78 11:48:21 Page 2

2.. Paper tray circuity ‘ : N . -
3. Start print circuitey : . .

-

K1-3 and K1-4 close and apply power fo fuser transformer Y1, Fuser controller PS2 and fuser c]ementlni,

At this point, the fuser {s warming up under the control of PSZ and RY1. The fuser wil conlinuoc to warn
++ yntil RI1 senses the temperature to be 350 degrees. At this time PS2 will regulale {he voltage to R
e+71 to maintain the temperaturs at 350 degees. When the fuser reaches 285 degrees the logic senses a
s+peady condition and energizes the ready relay, turning off the HOT READY Vlight and taurning on the REA
s*DY lamp. This signifies that the wmachine had completed warm-up and ijs ready to make copies. At this
e+ time the machine can be put into a print condition.

Print

The machine functions during print are controlled by the the cycle control assembly and paper path switc
eshes. Prior to entering the print cycle and making a copy. certain interlock requirements must be met:
L 24 . .

3. tLaser Power ON Lock Switch must be on Ol position. ’ T,
2. Left Yop Cover nust be closed. - : .
3. Drum and developer must be in p!ace,'acutating s$nterlocks LS$26, LS13, and 1LS61. .
4. The paper tray must have sufficient paper and be in the UP position with ihe paper feeder top covere
*+g closed. : . .

6. Laser O indicator should Vite. - ° . .
6. The READY light must be on, indicating the fuser is at operating temperaturc.

when a start command issued by the Alto YI or pushing the Start print switch S4, the Solid State Relay K
«*S10 is energized by the control logic in the engine control module. KS10 energize DS1 and K6, closes
s*K6-1 contact and applies power to Yine 47 which energizes the following:

1. Main Drive motor (B2) i .

2. A transport vacuum motor {87)

3. Fuser curl motor (B17) e .

4. MAntistatic transformer(74) E .

6. TYoner dispensermotor (B10) ' . . .

6. Paper Feeder Solinoid (L1) . . . ' .
7. Reject Solinoid (L4) : : . .

g, O Despense and Developer prive Motors (B16,B3) -
K6-2 closes and applies power to line 125 which energizes:

4. Brush vacuum motors (B5,BG)

_2. B transport vacuun motor (88)

3. Air pump motor (B9) -
4. Brush Drive Motor (B4)

5. Corotron Pouwar Supply and Deva?oper‘powir supply (PS1,PS3)

K6-3 closes and runs the compressor (B13) constantly while in print.

At this time the machine is ready ‘to feed paper as directed by the control Yogic.

Timed Shutdown

Vhen the logic has been directed that enough paper has been fed the logic estarts shutling various comﬂ
s*+pents off. At 7 seconds into shutdown K6 is deenergized which reverts the machine back into a stand-
*+ condition waited for the next print cycle. R

Malfunction Shutdoun

The purpose of the malfunction shutdown circuit is to stop the machine immediately if & jam occurs in {
¢*e paper path or a mispuff is detected.

Yhe machine will begin 2 nmalfunction shutdown when any of the following paths are completed to energize
s*the malfunction circuit io the engine control module.

3. A TYransport Jam-ihe paper §s actuating LS27, but has not reached LS within 760 HS. .
2. Register Stop lodule Jam- the paper is actuating 1.51 but has not reached 1S3 within 320 MS.
3. Redundant Mispuff pDetector-the paper passes in front of the photocell energizing.

4. Fuser Roller Jam- the paper wraps around the fuser roller and actuates LS38.

When the control Yogic has detected a malfunction condition K6 is deenergized and KB-T3 is monentarily
s*pergized by KS11. This makes B2 stop instantly becaust of the D.C. being applicd by K8.

Joner Dispensing Circuit
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“dover.desc. 14-Sep-78 11:48:21

Page 3

Yher are two modes of toner dispensing plus an OFF switch. The toner OFF shitcb S9 opens the

" path to th
#»e toner dispenser molor B10 so that the motor cannol operate at 211 . . |

With S9 closed, the toner despeunser motor operates under the control of the normal control from the cont
*+;01 logic in the Engine Control Module. )

Increases toner is controlled by S7. Jhis switch send command to the conlrol Jogic to dispensing toner a
*spy timing tahe machine in the print cycle. This has the advantage of reducing the possibility of overt
**oning when the button is pressed accidentally. To initiate increase toner, S7 INCREASE button is press

*sed. It start to dispense toner for a certain period and returns to the control of the pormal toner con
°*trol. .

- ° : X .
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PAPERFEEDER SWITCH INTERCONNECT

%5_7-2 357-1 J57-50
Sdsen OO D Jsau CD Js8w
& NO KNC o ] O NC
& LS4 LS24 l 1831
com “ 0 ne COmM o COoM o
} NO NO
LS4 = LOW PAPERSWITCH
1S24 = BACK-UP BARINTERLOCK
1S3 1= SENING BARDOWHN
PHOTOSENOR
- J11
+28VDC Y +28VDC
. J1-4 g o] >
LS4 P
1
72N ey 12 L p2-1
P2 P b P <
> 11.% \- O
2
MCAZ e
| v
:zng!nc}.gnlrol

module
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P1= AC VOLTAGE SENCE DEVICE  *

Ih— CB1= OVLI CURRENT CIRUIT BREAKER
: . cr S$1= CONSOLE POV/ER SWITCH
. ] SO = MAIN POWER OFF/ON :
. S$6= PAPER TRAY POSITION (UP-DOLY
- LS14= SENSING HAR svl'lcm"'cksw powH)
LS15= PAPERTIIAY DOWN SWITCH
[S18 = DORAINTERLOCK
L$20 = DOOR INTERLOCK SWITCH
LS21 = UNDER PRESSURE SWITGH
LS220 = REGISTOR STOP DRAVICR INTERLOCY
. K1= MAIN POV/ER CONTACT
o ‘_ . v KG= MAINTRINT CONTACT
‘: F5= FUSE
B1= ELEVATOR DRIVE moTOR -
B | . B11= COOLING BLOWER (LOWER)
(% . B12 = COOLING BLOWER (UPPER LEFT)
( p B18 = COLLING BLOWER (UPPER RIGHT)
- . B13= CONIRESSOR MOTOR

KSB= SOLIN STATE RELAY

KS10 = SOLID STATE RELAY
DS1= ENASE LANMP

C7,CR3,N4 = ANTI-COAST ASSY.

- e

o) , . i * | - ' |
i XEROX [Pm[ou ‘ Fllo Doslynor Inev ' Doto lf‘.‘!l"’

. M HMNESS DOVER
PARC LOVER HARKNESS R GCARLSEN

™MYsr-as .
PRy ST “wen - e =



. e A Oul NP AR

13
5 -4 K6-1 J57-15824 33-1 J57-63 .
o - - KS1 > & : } O 1
O . o> > < l
':?',. )
’ J2-17 J57-20 14 |
haad KS 2 >, & !\(
. s .
. J2-18 J57-35
KS 3 >— < P~
‘ ts
. J32-5 J16-2 i J57-11
: .
ks 7 > < ~—
s, C2 J57-33 .
. i N J8-3 :
J32-1 J57-11 -
KS 9 > < B3 >
J357-3
. . JB-10 - . -
- '? J57-12 ° -
'KS 13 > - < B16 > :
J2-6 J23-2
Ke-2 J57-40 . :
e —— es S
LINE 125 g
b *
BG - .
Bg -~
.. L ono :
J22 J2-4 317-2 J57-11 .
< xss S < B4 L=
: - . - "
KS1=SOLID STATE RELAY
KS2=SOLID STATE RELAY
. J57-49 J57-11 KS3=SOLID STATE RELAY
_ N BO S, KS4 = SOLID STATE RELAY
KSG = SOLID STATE RELAY
45753 KS7 = SOLID STATE RELAY
> & KS4 . KS9 = SOLID STATE RiLAY
; ! s21a 32-16 KS13 = SOLID STATE RELAY
. NC _ - tf = PAPER FEEDER SOLENOY
J57-59 J26-12 S - L5 = FUSER PRESSUNE ROLLEY
O—o F3 OGO S, < > SOLENOID
: Y $11 com L8 = PUFFER SOLENOID
5 g: = DEVELOPEN DRIVE MOTO!
. = BRUSH BRIVE tAOTOR
5 - -
J12-12 psa J57-12 B5 = BRUSH VACUUM MOTOR
OUTLET G —>~ "} BB=BTRANSPORT VACUUM
. . . BO = AR PUMP MOTOR
et B16 = Ol DISPEMNSER DRIVE )
Jo PS1 = CONOTRON POMWEN SUI
‘;@ ° . PS3 = DOVELOPER POWER SU
i [ KG = BAAIN PRINT CONTACT
: GND §11=COROTHON TEST SWITC
. F3=FUsE
A - > L Deslgnor ' v l Darl {’f"-""’
rXLHOX {”UJC‘C' I I' e AV 9 bato



esecsnne

DOVER

3
' K8 '
. .2~ J57-78
P2-3 J3 2 N ; 10 i\\ 2
S KSi1t P 7 ' t 3 O 1
: ', '
T3-A
L 3
. c2 -
e R IR T T :
Ke-1 sl Y41 1 1 198 12 )
‘ . , 197 3 i
4 O_______.____.____",.._._._. .__..l_..._“_- } 3 n2 2 ) l‘ 1
] ! | I )
U .
LINE47 | i
. K8
B T . .
. 3 i 1
j101-1 1 i .
t01-1 £ X ! b
o W BRIDGE . .
: N RECTIFIER - -~
§101-2 ’ ) y
“ 3 J [ ’
4!—..—-.——0——-;—.—-———-*‘-”-“""""—"—'»—"“—_.—’ )
: 4
1 4
\
( J57-31
A ‘ .
. J57-12 - )
B7 > —
] J57-12
17 >— .
J27-B J357-12
< T4 >
. s8 -
J2-10 J2-9 7V —
|« ] ks >——"&—0 ‘o———1] B10
: . NO com
[ ]
C2 = STARTING CAPACITOR
. KG = MAIN PIUNT
KB = MOTONGRAKE RELAY
3 = LIOTOR BRAKE TRANSFORM
. . B2 = BMAINLOTOR DRUVE
B7 = ALTRANSPORT VACUUIA LIOTOR
B10 = TOHERDISPEHSSHMOTONR
:A . B17 = FUSKIRCURL L0T0R
y T4 = AHTISTATIC RYAR TRANSFORMER
9= TOHIRCONTHOL OFF 70N SV/1TCH
KS% = SOLID STAVERELAY
’ KS11= SOUD STATE RELAY
£
o
L,
[ AR RIOPA l Froject [ ll'ci~} . !l)i?ﬂ;’-l""-‘.



CB2-A R-1
K1-3 '
3o o0 LU L
o | ; RT-1
cBS-B 200 ‘
2 —L— KA 2100—‘)
o—o e
220 ) PS-2 . !
2300__)
) PROPORTIONAL
240 ) e .
(D) 2 SWITCH
250 ) pC
o— Y
g SUPPLY
] )
X\
voZLETFLOGE GATE | L] SENSE.
TROL | TEMP .
- SWITCH CONTRO P
o .
A3 -
.
.5 J57-42 J2-7 LASER P/S B
357-36 2331 J33-2 Logicp/s |
: > - - P/S-4
: cu.z - OVER CURRENT CKT. RREAKER .
KS12 = SOLID STATE HELAY
PS2 = FUSER TEMP. CONTROLER
. PS4 = LOGIC POWER SUPPLY
'PS7 = LASER POVER SUPPLY 80v
Rt= FUSERHEATER
RT1 = FUSER TEMP. SENSOR TRANSFORMER
$33 = LOGIC POWER SWITCH
Tt = FUSER TRANSYORIAER T'2

-~ T2 = OV TRAMSFORMER
£ !
k' .

' Y 4 YN SN

‘ttnu ‘ P

l I® sress



DOVER (,OVIPO\I NTS

A-1  Photo Cell

" MOTORS

B-1 Elevator (Paper Tray) Drive Motor
B-2 Main Drnive Motor

B-3 Dev. Drive Motor

B-4 Brush Drive Motor

B-5 Brush Vac. Motor -

" B-6 Brush Vac. Motor

B-7 A’ Transport Vac,

B-8 B’ Transport Vac.

B-9 Air Pump

B-10 Toner Dispenser Motor
B-11  Lower Cooling Fan

B-12 Upper Cooling Fan (Lcﬁ)
B-13 Compressor

B-14 _

B-15 .

B-16 Oil Dispenser Drive Motor
B-17 Fuser Curl Motor

B-18 Upper Cooling Fan (Right)

CAPACITORS

-Gl Starting B}.

C-2 Starting B2

C3 Starting B3

C-4 ‘Starting B13

C-7 B1 Anticoast Assy.
C-14 Starting B4

CIRCUIT BREAKERS

- CB Over Current Protection (Main Power)

CB-2 Over Current Protection (Fuser)
RECTIFIERS
CR-1 Surge Protect (C3)

"CR-3  Rectifier (B1 Anti Coast)

CR-5 Surge Protect (C3)

CYCLE CONTROL SWITCHES

CS-5 Cycle Control Sw (Paper Feed/Timing)
CS-12  Cycle Control Sw (Puffer)

LAMPS

DS-1 Ready
DS-2 Not Ready
DS-3 Check

DS-4 Paper Tray
DS-5 Paper Path
DS-6 Remote



P

()

DOVER COMPONENTS

DS-7 Local

DS-8 Laser On

DS99 Laser On

DS-10  Dnun Discharge Lamp

FUSES

F-1 Motor Driver
F-3 Convenience Receptacle
. FS Cooling Fans

CIRCUIT BOARDS

-PCB-CA Command Adapter
PCB-EC Engine Control
PCB-MD Motor Driver
PCB-RB Relay Board
PCB-VA YVidco Adapter

PLUGS/JACKS
P/)-1 Control Cons/Top Harness
P-2 . Top Harness/Engine Control Board
‘32 Top Harness/Relay Board '
J-3 Top Hamess/Relay Board
P/3-3 Register Stop Drawer
P/3-4 Upper Cooling Fans
P/3-5 B8 (B’ Trans. Vac) -
P/J-6 LS-38
~P5 Logic Pwr to Mother Board
3-7 80v to Mother Board/Output to Poly Drive
P/3-7 Developer Housing
- P/3-8 B3(Dev. Drive Motor)
P/3-9 B2(Main Drive Motor)
P/3-11  °A’ Transport
P/3-12 Bl (index Motor)
P/3-13 Bl (Anti Coast Ass)
J-13 Up Har to P/J-3
P/3-14 LS9
P/}-15  Photocell
P/3-16  Puffer Sol.
P/3-17 B4 (Brush Motor}
P/3-18 . PS2
P/3-19  El Strip

P/3-23  Oil Disp. Motor
P/1-24 ‘Thermistors/R-1
P/3-25 RTS8

P/3-28 Cycle Control
P/)3-30  Laser Power Supply
P/3-34  80v Transformer In
P/3-35  80v Transformer Out
P/J-36  80v Transformer In



L4

DOVER COMPONENTS

P/)-39 Modulator Driver

P/3-51 ‘Top Hamess To Lower Harness
P/3-58 Paper Tray To Lower Harness
P390 L-S 26 Drum Interlock

RELAYS .
X-1 Main Power
K-6 - Pont

K-8 Motor Brake

SOLENOIDS

L-1 Pz;per Feed Sol.
L4 Reject Sol.

L5 Fuser Pressure Roll Up

L8 ' Puffer
SWITCHES

1S4 Jam Detector (Reg. Stop Mod.)

1.S-2 Left Top Cover Interlock
1LS-3 Mispuff Detector
1S4 Low Paper

- 1LS-8 Count/Reject Delay

LS9 Multi Sheet Sensor

18-13  Developer Interlock
1.8-14  Sensing Bar

3S-15  Paper Tray Down

1S-19  Door Interlock

1520  Door Interlock

1S-21  Under Pressure

1522  Drawer Interlock

1524  Back Up Bar Interlock
1.S-26  Drum Interlock

1S-27 - A’ Transport Jam Detector
18-31  Scnsing Bar Down

1.S-38  Fuser Jam o
1S-61  Developer Front Interlock

METERS
Ml Total Copies Meter

- M2 Billing Meter

POWER SUPPLIES

PS-1 Corotron Power Supply
PS-2 Fuscr Controller

PS-3 Developer Power Supply
PS-4 Logic Pwr. Sup.

»rS-6 Motor Brake

pPS-7 - Lascr Power Supply
PS-39  Modulator Driver



Fae

it

rn,
2

DOVER COMPONENTS

RESISTORS

R-1 Fuser Roll Heater

R-2 Phase Shift (B-1) -

R-4 ~ Bl Anti Coast Assy.

RT-1 Fuser Controller Thermistor
RT-8 Fuser Over/Under Temp.

MANUAL SWITCHES
S-1 Power On/Off Console'
S-2 Start Print

S-3 Stop Print
g—g - Local/Remote
S-6 Paper Tray Position (Up/Down)
S-8 Developer Houseing On/Off
- S9 Toner On/Off ‘
“S-11 Corotron Test Sw. -
S-14 Laser On (Key)
S-33 Logic Power On

TRANSFOR_MERS
T-1 Fuser Roll Control
-2 80 Volt ‘

T3 Motor Brake
- T4 Anti Static Bar -



R
'®

WWNW

Ay,

Al-l

- Al12

Al3
Al-4

WIRE NO.

30F1
1F3

3F1

2R

WIRE NO.

97
197
198

'WIRE NO.

1
99
100

1ICB/1W2
126AD/126

125

1K4

47K1

125

[}
" A-1 (PYIOTO CELL)
COLOR

YELLOW
BLACK
BLACK
ORANGE

B1 (INDEX MOTOR) :
 CcoLoRr
" BLUE
WHITE
BLACK
| . BLACK
B2 (MAIN DRIVEMOTOR)
.s)
COLOR .
BROWN
BROWN
BLACK 2
B3 (DEVELOPER DRIVE)
' COLOR
WHITE
RED
ORANGE

B4 (BRUSH DRIVE)

70

J15-4
J15-3
ns-2 -
J15-1

70

3126

N25
121
n22

70
P9-1-

P9-3
P9-2

70
P/38-1

P/38-2
P/38-3

WHITE P/317-1/357-11 WHITE
BLACK P/317-2/317-2/FR J2-4

B5 & B6 (BRUSH VAC)

"WHITE
BROWN

BT (A’ TRANSPORT VAC)

WHITE TB1-1
YELLOW

B8 (B’ TRANSPORT VAC.)_

\WHITE
BROWN

'TB101
TB1-125

.¥

TB1-47

PI5-A
Pi5-B



)

B13-1 -3
B13-2
B13-3
B13-GND

Ci (+) :
CI(-+)
Ci()

C2(+)
C2(+)
()

C3(+)
C3(+)
C3()
C3()

CA(+)
CA(+)
()

232
BND

101
21601

1IK3

©134K2°

INIO
134N3

]
0

K5
GND-2

30F1
30F2
33F1

197Gl
197G2
971Gl

99
99G1
100

100G1 -

25GZ

" B9 (AIR PUMP)

- WHITE
BLACK
GREEN

BIO (FONER DISP. MOTOR)

WHITE
ORANGE

'B11 (LOWER COOLING FAN)

WHITE ’P112—1
ORANGE

B12 & B18 (UPPER COLING FANS)

WHITE
ORANGE

B13 (COMPRESSOR)

-

WHITE
GREEN

~ B16 (OIL DISP.MOTOR}

C1 (81 STARTING)
BLUE
BLUE:

RED

C2 (B2 STARTING)

BROWN .13

BROWN

BROWN J57-27

C3 (B3 STARTING)

RED

RED .3
ORANGE
ORANGE

C-4 (STARTING B13)
BROWN
-B13-2

-

P105-}
P105-2
P105-3

P/J1-T
- S8

P22

P/I41
P/I4T

S oQ
C4 (+)

TB1-1 -

P23-1
P232

15-14 COM
P12-6
R2

I .

35721
157-25

- P82
157-39
. P83
357-33

<

TB1-25
B13-1



i

Ci(+)
C1()

CBl-L1
CB1-12

CB1-T1 -

CB1-T1
CB1-T2
CB1-T2

CB2-L1
CB2-12
CB2-T1

. CB2-12

DS1-A
DSI-B -

DS2-A

" DS2-B

.DS3-A

DS3-B

DS4-A
DS4-B

DS5-A
DS5-B

DS6-A
DS6-B

DS7-A
DS7-B

48

2G1
3Gl
4G1
4G2
5G1
5G2

G2
3G2
6G1
7G1

30
12

29
13

27
1

28
10

32
15/16

36
14

-

C-7(B1 ANTICOAST ASSY)

BLUE .. R4
WHITE E-] PAPER FEEDER.
CB-1 .oth)
BLACK - TB1-2-
RED TB1-3
ORANGEKI-1 S
ORANGE : K6-1
YELLOW- . ", K12
YELLOW K62
CB2 ‘
BLACK TB1-2
RED 'y TB1-3
BLUE K1-4
BROWN K1-3
R e
DS-1 (READY)
RED P1-Y
YELLOW PI-L
DS-2 (NOT READY)
: 13}
RED . P1-Y
ORANGE P1-K:
DS-3 (CHECK) o
RED ::1\) P1-Y
BROWN P1-F
DS-4 (PAPER TRAY) gt
RED P1-Y
RED Pi-H
DS-5 (PAPER PATH)
RED P1-Y
BLACK . P1-)
DS-6 (REMOTE)
RED P1-Y
YELLOW S4-1/P1-Z
DS-7 (LOCAL)
RED - P1-Y
BLUE S4-3



«@

DS8-A 2

DSS-B 4
- DS9-A o
DS9-B 3
IF1
40F1
" IRl
341F1
.
332
£
& :
LS1-COM  47V1
IS1I-NC - 12V
1SI'NO  262V1
LS3-COM  362V4
LS3-NC 354V1
LS3-NO 323V2
LS4-COM  20F2
LS4-NC .
1.54-NO 27F1
( ® LS8-COM  47R2
‘ - LS8-NC 340F
L‘ ~ LS8-NO 1172F

DS-8 (LASER ON)
RED P1-Y
ORANGE . P2-1
DS-9 (LASER ON)
RED PLY
ORANGE DS8-B/P2-1
L1 (PAPER FEED SOL)
WHITE 3.1 (PAPER FEEDER)
~ ORANGE . P58-33
© LA(REJECT SOL) '
WHITE  E- (PAPER FEEDER)
YELLOW P58-FF
L5 (FUSER PRESS) )
WHITE © P103-1
BLACK - Pl032
L8 (PUFFER) o
. - 316-1
. 316-2
LSt
YELLOW P3-1
BLUE P3-5
BLACK P3-6
LS2
LS3
~ BLACK P3-6
BLUE P3-3
YELLOW P3-2
LS4
RED 358-H/LS24-COM
RED | ¥58-U
LS8
YELLOW ' JNI1-A
ORANGE LR
BLUE N1-C



T
Lt

”

1LS9-COM
LS9-NO

LS14-COM
1LS14-NC
LS14-NO

LS15-COM
LS15-NC

LS21-COM
1LS21-NC

1.524-COM
LS24-NC

1526-COM
LS26-NO -

1L527-COM

1.S27-NO

LS31-COM

LS31-NC

S1A-1
SIA-L1
S1B-L1
SAB-2

S2A-COM
S2A-NO
S2A-NC

30F1
J49F1

29F1

32F2

31F1

21X1

25K2

- 524T

525M

12F
IF

20
22
19
21

17
38

39

LS9

LS4
BLUE
BROWN
YELLOW

LS15

"BLACK'
BROWN

LS
- RED

- BROWN

LS-24

-

LS-26

BLUE
BROWN

1LS-27

BLUE
YELLOW

LS-3t

- .

-

S1 (CONSOLE ON/OFF)

BLUE
YELLOW
BLUE
ORANGE

S2 (START PRINT)

RED
BLACK
“BLACK

3142
J14-1

Ci(+)
P/J13-A
P/313-F

P12-2
PS8-HH

TB1-21

K67 -

" LS4-COM/J58-H
+ LS31-COM |

J90-1
J90-2

ms

J11-D

LS24-NC
I58-W

Pl-c

_ Pl-b
S1A-L1
Pl-a

P1-P
S4-2/
S3-NO/P1-X



S3-COM
S3-NO

S41
S4-2
S4-3

S6-L1
S6-1
56-2

S8-L1
S8-1

Vg 7o

S11-COM
S11-NO
© S13-NC

S14-COM

S14-NO

ke N

18
40

15-

38
14

192F1

348F1
28F1

502
315D1

'333D1

216D1

223C1

283K1 -

126C1L

S8 (DEV. HOUSING ON/OTF)

S3 (STOP PRINT)

ORANGE P1-T
BLACK

54 (LOCAL REMOTE)
YELLOW

BLACK
BLUE

S6 (PAPER TRAY UP/DOWVWN)

BLACK
BLUE
ORANGE

BLACK
RED

S9 (TONER ON/OFF)

BLACK
ORANGE

PIX

B10

S11 (COROTRON TEST SWITCH)

ORANGE
YELLOW
. RED

SI4(LASERON) .

357-59
F3-2
357-53

P2 CONSOLE-1
P2 CONSOLE-2



L 'y R,
TR,

P73t {CONTROL, CONSOLY)

FROM T0
P22 ORANGE A P33-B
J32-No/P90-3 BLUE - 1(3: ¥2-2(Cons) TOR COVER SW
D
E
13-12 BROWN F DS3-B
33-14 ~ RED H . DS4-B
J3-11 BLACK J DSS-B
J3-13 ' . ORANGE K DS2-B
J3-10 YELLOW L pSi-B
P26 - BROWN M P3-1(M-1)
P2-5 : BLACK N P4-1 (M-2)
P2-12 : RED - g S2A-COM
.8 -
P2-23 - ’ ORANGE T S3-COM
U "
v
W , -
J57-38 BLACK X S3-NO/S2A-NC
(131-4V5) 28VDC  RED Y . VARIOUS
P2-24 YELLOW YA - DS6-B
J57-51 A - ORANGE a S1B-2
‘J57-42 YELLOW b S1A-1
J1-P BLUE c SIA-LY
P-2(TOP HARNESS TO ENGINE CONTROL BOARD)
SIGNAL
PHOTODRETECT OR 1 J15-2
2
RT-8 3 J24-F
: 4
METERII 5 JI-N
METERI 6 J1-M
LED 7 J15-1
PUFTFING 8 J23-CS512-NC
1L.S-4 9 ) - 1571
1.S-24 & LS-31 10 J57-50
CSs5 11 J23-CS5NC
STARTPRINT 12 : 11-pP
151 13 J13-5
LS-9 14 J57-65
1.S-22A 15 - J4-COM CS-12
TONER INCREASE (S l) 16 P/37-E
1.8-38 17 P/16-NO
LS-27 18 5171
1LS-8 )57-1%




AT s
Sy,

KT

rail

1S-3

1L.5-61

LASER ON
STOP PRINT
LOCAL ‘

DEV. DRIVE (B3)

LINE 125

LINE 125 : :
CLEANING BRUSH (B4) .
PUFFING (L3) |

OIL DISP. (B16)

LINES
'LASER ON |
TONER DISP. (B10)
LINE 47

LINE47
 LINE47

MAIN POWER (K1)
S11 (COROTRON TEST)
F5-0
CORO. & DEV. P/S (PS1 &PS3)
REJECT (J4)
FUSER PRESS (L.5)

PAPER FEED (L1)
MOTOR BRAKE

- LINE134

DS1

LINE21

LINE 1

"READY" LAMP
"CLEAR"
*CHECK"”

*NOT READY"
"PAPER TRAY"

20

22
23
24

32 (LAY BOARD)

VOO DWN -

J13-3
J11-28
J-A
31-T
IN-Z

357-39 & J3-2
357-40
36
72

3162

3232

357-42 & 31-B
1303
P/JI-V
357-23
357-24

157-14

. 157-53

F5-2
J2-3

.357-20 -

J57-35

J57-63
J57-78
357-52

35747 & 3192

357-43
LINE 1A

JI-L

J1-J
J1I-¥
J1-K
J1-H




Vot = RN

{'.’.2: [*al ".‘

(" -
1

B3

B8

1.533-NO

. LS38-COM -

PIN NO.

P/35 1S OB TRANS. YAC)

WHITE A i 357-11 & 37-T

BROWN B 35749
I6ES3S)

ORANGE 1 ‘ P28
2 | -~ 28VGND

P-6 MR{LGGICTOWERTO MOTIIER BOARD)
TO (PS-1)

FVI(+5Y)

+VL(+5V)

+V1(+5V)

-V1(-+5V GND)

© V1(-+5VGND)
-V1(+5V GND)
TB2-1/+V2 (-52V GND)

. TB2-2/-V2.(-52V)
TB2-5/-1- V4 (+15VDC)

. TB2-6/-V4(+ 15V GND)
TB2-4/-V3 (-15VDC)
‘IB2-3/4- V3 (-15V GND)
TB2-8/-V5 (+-28V GND)
15 TR2-7/4-V5 (-+28VDC)
JUMPER (-V4) + (-V5) :

Yool
QUOONNANIDWN =

ot Yoot Jomd
W N




@

. -

JI DEVELOVER INTERLOCK

1513 COM "RED 1 +38VDC
1561 COM - BLUE 2 P2-21

J12CORO. POWER SUPPLY

11 - WHITE ‘A LINE 1A

1.2 ’ BROWN. B 357-59/326-B

- CHIAS GND o ’ & CHAS GND

¥/3 11 CA’ TRANSPORT)

P58-J A 1S3-COM

. PS8-T B LS27-COM
P58-N C LSS-NO
P53-BB D LS27-NO
P58-X E LS8-NC
. F .

P/3-12 INDEX MOTOR(B-1)

NOTE: PAPER TRAY NOISE SUPPRESSOR (DWR NO. 216630) INSERTS BETWEEN
P-12 & J-12. ’

P12 M2
R2 1 B1-3
1LS15-COM 2 B1-3
3
4
%1 (PAPER FEEDER) 5 Bl2
Cl(+) 6 B1-1
P/3-13 1IN I)I:'.‘X MOTOR BRAXKE
P-13 ' 33
R4 | A 1S14-NC
C10) ‘ B El (PAPLR FEEDER)
C
D
CR3 4 E  PSS-AA
CR3 F LS14-NO




®

J57-38
N/A

- P2-20

P2-13
357-38

Pl4

P58-CC
P58-Y

J31-FV5
P2-1
P2-7
I31+V5

B4
B4

- BLACK

J13 (REAR OF P2I3)

1 1S-1 COM
2 15-3NO
3 1S-3NC
4
BLACK 5 1S-1 NC
BLACK 6 LS-3 COM/LS-1 NO
7 ) .
7 )
 PAULSY)
4
1 1.59-NO
2 LS9-COM
P/315  (PHOTOCELL)
RED =~ 1 +28VDC
BLACK 2 PHOTO DET
BROWN 3 LED
RED 4 +28VDC
/73 16 PUFYER SOL
WHITE 1 LINE 1A

BROWN 2

- P73 17 (B3I BRUSH DRIVE)

WHITE 1
BLACK 2

32-5/CS12-RO

J57-11
J2-4



PS-2
PS-2
PS-2
PS-2
PS-2

. Bl61

Bl16-2

J24-B
J24-A
RTI-RED
RTI-RED
RTS8 BLUE

" RT3 BLUE

CS5-COM
CS12-COM
CS12-NC
CS5-NC

P/3 18 YUSER CONTROLLER (#52)

P/3 19 EL STRIP (DST)

YELLOW A
BLUE B
BROWN C
BLACK D
RED E
WHITE 1
ORANGE 2

P/3 23 OIL DISP. MOTOR

WHITE

BLUE

124
124
122
121
501
546

P73 13 CYCLE CONTROL

BLACK
BLACK
BROWN
BLACK

1
2

P73 21 (110 WIiCK

A
B
C
D
E
F

U0 N -

357-41 (1'1-230)
325-1/357-22 (R1, T1-0)
$24-B (RT1, RT8)
24-D (RT1, RE8)
324-C (R'T1, RT8)

LINE 1B

357-1/33-5 (K6-C1)

- I57-12
J2-6

R-1
J18-C
JI8-E

- J18-D
P2-3
P2-3

+28VGND
+28VGND
P2-3

P2-14



T2
T2

P339
PS39
PS39 -

P2-9

. 28v GND

J9-2
335/119-2
J30-1
J31-ACC
JI-T
J26-1.1
J2-13
J34-1
33-7
32-17
J9-3

P73 30 LASE POWER SUPPLY

WHITE - 1 )57-8
2 CHAS. GND

BROWN = 3 ‘ 32-3

P73 3130V TRATSSFORDIER .

WHITE 1 . IS
YELLOW 22 PS4-AC

P73 32 MODULATOR DRIVER (PS39)

PS4--+ V4 (+15VDC)

1
2
3 - PS4-V4 (+15VGIN)
PS-2
P/3-18
A (T1-230)
B (R1) P/J-25 (157-22)
C 324-B
D 324-D
E 124-C
F
P/357
BLUE 1 D 358-U
BLACK 2 DROWN ©IS8-M
ORANGE 3 BLACK K8-1
ORANGE 7  BROWN K6-Cl
WHITE 8§  WHITE TBI-1
WHITE 10 WHITE TB1-502
WHITE 11 WIITE TB1-502
WHITE 12 WHITE T131-502
RED 14 BROWN K1-Cl
WHITE 16 WHITE TB1-1
WHITE 17 WHITE © O TB1
ORANGE 20  YELLOW J58-FF
RED 21 BROWN. - CAH)



I

3225-1/J18-B
32-10.

J2-11

J9-1

- 3222

28v GND
133
J27-B
J2-18
J33-NO .
28v GND
32-17328-2
22
J18-A
J1-6/32-7.
J3-6

28v GND
J5-B
P2-10

- Ja

133

2-14
326-1.2/312-12
33-1

r2-14
P2-19

P2--18

J3-2

P58-D
P58-C
S6-1.1
1.850-NO

E-3 PAPER FEEDER

P1l-A
S6-1
1.850-NC

E2 PAPER FEEDER

P11-C
S6-2
LSS0-COM

E1 PAPER FEEDER

P11-B
L.S4-NO
1.S-31NC
P11-E
P14-2

J13-E

BLUE 22

RED

. YELLOW
YELILOW
BROWN
YELLOW
YELLOW
ORANGE
YELLOW
BLACK
BLUE
RED
RED

. BROWN
YELLOW
YELLOW
RED
ORANGE
BROWN

ORANGE

ORANGE

ORANGE .

RED
ORANGE
" ORANGE
BROWN
BLUE
BLUE
ORANGE

(PAPER TRAY)

YELLOW 23
YELLOW 24
BIACK 27
YELLOW 31
BILACK 32
BROWN 33
YELLOW 34
YELILOW 35
CYELLOW 36
BLACK 3
BLUE 39
BROWN 40
YELLOW 41
YELLOW 42
RED 43
BLACK 44
BROWN 49
BROWN 50
ORANGE 51
ORANGE 52
BLACK 53
“BROWN 59
RED 63
BLACK 65
RED 71
. ORANGE 71
BLUE 73
P/J 58
A
B
C
‘D
E
F
H
3
1.
M
N
P
R
S
T
U
Vv
W
X
Y
7.
AA

T1-0
TRI-47
THI-47

C2()
TBL-47
J58-B1

C3()
TB1-47

- L5
357-42
358-CC
C3(+)

TB1-125
T1-230

K6-2/157-36
' TB1-21
358-X

- TB1-125
J58-W

“TB1-134

TB1-134

S11-NC

S$11-COM -
I58-EE
J58-Y

. J58-N
353-T

- T3

'[B1-134

TB1-125
3105-2

Tp1-21

357-79

357-2

35771

357-73 (158-HH)
357-4

357-71
3571-56 (J5S-AA)

TH1-1
35777
357-1
357-50
357-44

- I57-65

357-26 (153-1)



-
fs
oo
%

-

Padp

.‘&.v o,

P11-D
Prl4-1

Ll
14
LS15-NC

BY
BY

B9

‘Bl1l
" B11

BB : 357-32

cc 357-38
DD |

EE 357-63
FF 35720
HH 357-5 (J55-K)

¥/3 165 (AR PUMD)

WHITE 1 o 7RI
BLACK 2 g . 358-D
GREEN 3 : GEND.

¥/ 112 (LOWER COOLING ¥AN)

1 | TB1-1 -
2 . K1-Cl



@

PAPERFEHEREWWTCHlNTERCONNECT

J57-2  JI57-1 J57-50
J58-H CF) qb J458-U CO Js8-W
& no NC g— ’ one
1 1sa L1524 l LS31
coM o ne CcOomM o COM o
NO NO
LS4 = LOW PAPER SWITCH
LS24 = BACK-UP BARINTERLOCK -
LS31= SENING BAR DOWN
PHOTOSENOR
v
+28VDC Ji-4 S, +28VvDC
M 3
1
— > o J1-2 _p2-1
PZ P .
> 11.3 < o )
2

engine controf

module

MCA7

FILE DOVERIIPAPERFD




J2 J3
. ]
DEVDRIVEBZ |1 J57-398J8-2BL PAPERFEED 1 J57-63 RED
LINE 125 2 J57-40BRN MOTOR BRAKE 13418 ,  J57-78BLU
\6 LINE 125 3 J2-1GBRN LINE 134 3 J57-52 ORN
CLEAN.BRUSHB4 |4  J17-2RED bS1t 5  J57-78J19-2 ORN
PUFFING L8 5 Ji6-2 BLU LINE 21 6 J57-43 RED
OIL JISP B16 6  J23-2BLU LINE 1 7 LINE 1A WHT
LINES 7 J57-42801-b YEL READY LAMP 10 JI-LYEL
LASER ON 8  J30-3BRN CLEAR LAMP 11 J1-JBLK
TONERDISPSS |9  J7-VORN CHECKLAMP |12  J1-FBRN
LINE 47 10 J57-23YVEL NOTRDYLAMP |13  J1-KORN
LINE 47 11 JS7-24YEL PAPER TRAY 14 JI-HRED
LINE 47 12
MAINPOWER K1 |13  J57-14RED
S1-NC |14 J57-53BLK J57 J57
F5-2 15 J10-2VEL LS4-NC 1 P2-9BLU LINE21 43  J3-6 RED
COREDEVPS1,3 |16  J2-3 "gg'NLz J12:L2 1, 54-1524.coM 2 +28VGND BLK LS8-NC 44  28VOND BLI
REJECT L4 17 J57-20 ORN X811 3 J9-2 ORN LINE125 49 J5-BBRN. | |
FUSERPRESSLS |18  J57-35YEL K6-C1 7 J3-58J19-2 ORN LS31-COM 50 P2-10BAN
LINE1 8  J30-1WHT LINE134 51 J1-aORN
P2 LINE1 10 J31-ACCWHT LINE134 52 J3-30RN
(s ' LOCAL 24 J1-ZYEL LINE® 11 LINE 1A WHT LINES 36 J33-NO YEL
% STOP PRINT 23  JI-TORN LINE+ 12 LINE1BWHT STINC 53 J2-14BLK
LASER-ON 22 J1-AORN K1-C1 14  J2-13RED LINE134 58 -
1561-NO 21 J11-28 BLU LINE47 23 J2-10 YEL ’
LS3 20 J13-3RED LINE1 16 J34-1WHT $11-Com 5o L3tz 15 BAN
Lss 18 J57-71RED © LINEY 17 J3-7WHT L1 63 J3-1RED
LS27 8 J57-77 ORN L4 20 J2-170RN LS9-COM 65 P2-14BLK
LS38 17 J6-NOORN c2(+) 21 J9-3RED LS8-COM 71 P2-19RED
INCREASE S7 16 JTEVEL T1-0 22 J25(R1)}-J18-B BLU LS27-COM 77 P2-18ORN
LS22A 15 J14-COMCS12 ORN LINE47 24 J2-11YEL T3&K8 78  J3-2BLU
LS 14 J57-65BLK c20) 27 Jo-1(B2) BLK
LSt 13 J13-5BLK LiNE2E 28
START PRINT 12 J1-PRED LINE47 31 J22-2(B17) YEL
- css 11 J28-CSBNC LS27-NC 32 28VGND BLK
1524 21531 10 J57-50BRN c30 33 J8-3(83) BRN
LS4 ) J57-1BLU LINE47 34 J27-L2 YEL.
LED 7 J15-1 BRN L5 35 J2-18 YEL
METER 1 6 J1-M BRN LS9-NO 38 28VGND BLK
METER It 5 J1-N BLK cals) 39 J2-18J28-2 BLU
((. ATS 3 J24FERN LINE125 40 J2-2 BRN
QA PHOTO DET. ! J15-2 BLK Iy 41 J18-A YEL
PUFFING 8 J28-C512-NC  BRN LINES 42 J1-b & J2-7 YEL
XEROQOX | Project | File A Designer Rev Date Page
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;. $14-COM 1
$14.2 S14 |,
J1
P2-220RG A LASER-ON
J20-3 BLU B | vop coversw-No
)
J3-12BRN F CHECK
J3-14RED H | PARERTRAY
J3-11BLK J PAPER PATH
J3-130RG K | NOTREADY
"J3-10YEL L READY
P2-6BRN M METER}
P2-5 BLK N METER 1
P2-12RED P | STARTPRINT
P2-230RN T STOP PRINT
?. 28VEND BLK X +28VGND
Q +28VDC RED Y +28VDC
P2-24 YEL Z LOCAL
J57-51 ORN 3 LINE 134
"J2-7, J57-42YEL b LINE 5
J7-P BLU.cv ss-L1
CONSOLE

o

{

LINE 1A WHT J28 | LINE 1
B18
J34-2,031-AC J4 SSR
J33-3
FAN

J5
LINEFAWHY A | LINE4

J57-49 BRN B LINE 125

B8

B-TRANSPORT
VAC MOTOR

J7

S$9-NO

J2-9 ORN v

LINE1A WHT T B10

P2-16 E| S7-NO
+28VGND BLK B { +28VGND
J-c BLU P S8-L1

J21-A BLU L S$8-1

DEV HOUS

S9-TONER CONTROL
B10-TONER DESPENSER MOTOR
S7-INCRESE TONER

S8-MAIN POWER OFF/ON

Jo

J57-27BLK 1 ca(-)

J57-3 ORG 2 K8-11

J57-21RED 3 ca(+)

B2

MAIN DRIVE MOTOR

Pao
J32.NCYEL 2 _
O
J32.NOBLU 1] com NC
o LS26
J1-BBLU 3
18]
N.O.

1LS26-DRUM INTERLOCK

P2-8 ORN N.O.

J6
LS38-HO

2BVGND COM Ls3s-

Com
LS38

FUSER JAM

J8

LINE 1A WHT 1 LINE 1

- J57-39, J2-1 BLU

2 C3(+)

J57-33BRN 3 | C3(9)

83
DEVELOPER MOTOR
J10
J14-COMYEL 1
’ F5
J2-15YEL 2
i
" FUSE
J11
28V
+28VDC RED1 o) com
£S13 H—~
r N.O.
Of n.o.
1561 -
p2-
21BLU 2 o' com

LS13-DEV. INTERLOC

1LS61 BEV INTERLOCI
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. J12 313 : J14
’ LNE1AWHT A | L3 p2-13BLK 5 [LSI-N.O. p2.i50RN  Ccom [TS33A-COM
. - 28VONDBLK ~ NO | LS22A-NO
J57.50 J26-BBRN B 42 2BVGNDBLK 1 | LS1-COM .
1218 J10-1 YEL COM LS22B-COM
CHASSISGND C | CHAS GND 28VGNDBLK 6 | LS3-COM
P2-20RED 3 | 1s.nO J20-NOBLU __ NO | 1S22B-NO
PS1 = 1522488
" COROTRON LS1-PAPER FEED SOLENOID
- _ REGISTER STOP
PWR SUPPLY LS3-MISPUFF DET. BTRNSPT DRAWER INTERLOCK
J18
J15 J16 J17 J57-45 YELA | T1-230
P2-7BRN 3 =) LUNEJAWHT 1 [TINET UnE 1A wiT 1 | UNED
+2svocrep 1 | *28V0C J2-5BRN 2 |cs12:N0 25-1,J57-22BLU B | R1-T1-0
+28VDCRED 4 | +28vDC J24.BBRN C | RT1.RT.8
J2-4 ReED 2| ssm :
P2-1 BLK  |PHOTDET J24-DBLK D JRT1&8
= L8 B4
| - J24-CRED E |RT1&8
JISSPUFF DETECTOR PUEFER SOLENOID BRUSH DRIVE MOTOR .
o PS2
FUSER CONTROLLER
y J19 J20 J21 J22
: (s8-1)
LINE 1B WHT 1 LINE 1 J14-N.O. BLU NO} LS520-NO J7-1 BLU NO 1S19-NO LINE 1B WHT 1 LINE 1
J57-7 ORN 2! Ke-Ct {L5228-N0)
LS20- 1549
J3-5 g {LS20-COM)
J21-COMBLU COM |  coM o o Bty com 95731vEL2 | LINEAT
(LS19-COM) com
ps1 LS20 1519 B17
DISCHARGE DOOR DOOR FUSER CURL CONTROL
INTERLOCK INTERLOCK :
J23 . J24 J25 426
LINE 1B WHT 1 LINE 1 RT1 A | RTi J57-22 BLU 1 LINE 1B WHT L1 L1
JI8-CBRN B | PS2 — 457-59 J1
2.6 BLU 2 <SR J18-B '.;2 ; 2.B BRN L L2
JiBERED C | PS2 . f:nAss s11.c0M
1SGND__| SSR
JI8-DBLK D | PS2 R1 SIS GND_|
B16 GRN PS3
DRIVE MOTOR P2-3BRN F |ECM(RTE) R ' PWR SUPPLY
RT1-FUSER CONTROLLER THERMISTER
p TR8.OVER-UNDER TEMP. THERMISTER
%
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J27 J28 J30
LINE 1B WHT L4 LINE 1 +28VGND BLK | CS5-COM J57-8 WHT 1 LINE 1
+28VGND BLK CS12-COM J2-8 BRN 2 SSR
J57-34 YEL L2 LINE 47 p2.s ore | Co1zme
CHASSIS GND P2-14 BLK CS5-NC
T4
GRN ‘ PS7
ANTISTATIC BAR TRANSFORMER -
CYCLE 