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CHAPTER 1

GENERAL INFORMATION

1-1. INTRODUCTION.

The Anelex Series 5 Printer System is designed to produce printout in accordance with specified
data from an external source. The system components are mounted in a single free-standing cabinet. The ma­
jor components are the Series 5 Printer, Hammer Driver and Printer Control Chassis, L:>gic Rack, Sequencer,
36-Volt Power Supply, and Multiple-Output Power Supply. All controls and indicators for normal operation
are provided as well as switches to insert data for testing and adjusting the system.

1-2. DESCRIPTION (Figure 1-1).

a. Cabinet.

The cabinet is constructed with readily removable front, end and rear panels for access to
the interior; and a hinged counter-balanced cover, forming part of the top and front portions, provides access
to the printer. The controls and indicators for normal operation are mounted in a group, as an Operator's
Control Panel, on the end portions of the sloping front of the cabinet. Certain controls are duplicated in the
Rear Control Panel, located at the upper right of the cabinet as viewed from the rear. The cabinet is mounted
on castors which can be adjusted for leveling the equipment.

b. Series 5 Printer.

The Series 5 Printer occupies the greater part of the upper section of the cabinet. Paper
for the printout is drawn from the paper bin in the central portion of the lower section of the cabinet and down
through a paper puller assembly. Printer action can be observed through the transparent panel of the cover.
Access to the printer is readily obtained for adjustment or paper and ribbon loading by raising this counter­
balanced cover. The printer yoke can be swung out to facilitate the loading operations. Opening the upper left
end panel gives access to a Vertical Format Unit for loading a format tape.

c. Hammer Driver and Printer Control Chassis.

This chassis mounts the plug-in type printed circuit (PC) cards of the hammer driver and
printer control circuits. The chassis is located in the lower left end section of the cabinet. Removal of the
lower left end panel of the cabinet gives access to the cards.

d. L:>gic Rack.

The L:>gic Rack, or Gate, occupies the right-hand end section of the cabinet and is
accessible on opening the right end panel. The L:>gic Rack mounts the plug-in type PC cards and the Memory of
the Printer Buffer for the system. Switches for entering data and commands in the test mode of operation are
mounted on the left side of the rack assembly.

e. Sequencer.

The sequencer is located behind the removable lower left panel of the cabinet, as viewed
from the rear. This unit assures the application of power to the equipment in the proper order. The front
panel supports the main power circuit breaker type switch, the circuit breakers for the motorR, power and
card alarm indicators, and an elapsed time meter that records the total hours of operation. A utility outlet
is also mounted on the panel.

f. CVR Power Supply 36V-28A.

The 36- Volt Power Supply is mounted behind the removable lower right panel of the cabinet,
as viewed from the rear. The input fuse is located on the front panel of the unit.

g. Multiple-Output Power Supply.

The Multiple-Output Power Supply is located in the lower right of the front section of the
cabinet. The fuses for the +6, -6, and -18-volt outputs as well as for the input are mounted on the front panel
of the unit. accessible upon removal of the cabinet panel.
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Figure 1-1. Major Components of Series 5 Printer System
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1-3. REFERENCE DATA.

The reference data of table 1-1 is a summary of the principal characteristics of the Anelex Series 5
Printer System.

1-4. SIGNALS - INPUT AND OUTPUT.

Input signals from the external source and output signals to the external source, and their levels,
are listed as table 1-2.

1-5. CHARACTER CODING.

The print roll characters and the corresponding test switch octal codes are shown in table 1-3.

1-6. PRINTED CIRCUIT CARDS.

The Anelex part numbers of the printed circuit (PC) cards employed and their location in the Logic
Gate and Hammer Basket are shown on drawings in Chapter 10. The symbols on the logic diagrams bear codes
indicating their PC card location. For example, a buffer logic symbol coding of J9 indicates that the circuit is
on the PC card in horizontal row J (with the top row considered as A) and vertical row 9 (counting from left,
facing the card side of the gate.) Where more than one circuit is on a card, a letter follows the number (J9B)
to show the circuit used. Unless otherwise stated in the circuit descriptions, the internal logic levels of the
system are: Logic 1 = 0,0 .:!:O. 5 volts; Logic 0 = -3.0 .:!:O. 5 volts.

TABLE 1-1. REFERENCE DATA

Physical Characteristics

Height:

Length:

Depth:

Weight:

Printing Characteristics

Width:

Lines per inch:

Lines per minute:

Paper Characteristics

Single copy

Multiple copy:

Width:

Feed holes:

Ribbon Requirement

Multilith Ribbon and Roll
Assembly:

Power ReqUirement

1-3

52 to 57 inches

56 inches

30 inches

1350 pounds

160 columns at 10 per inch

6

333

15 to 30 pound weight

Paper 9 to 12 pound weight; carbon,
high speed type, 5 to 7 pound weight

19 inches maximum

0.155 (+0.005; -0.000) inches diameter,
centered 0,250 (+0.010) inches from
related paper e<Ige, and 0.500 (+0.010)
inches center to center vertically

Anelex Part No. 66210

23Ov, 50 CYCle, single phase, 3 wire



TABLE 1-2. SIGNALS - INPUT AND OUTPUT

Input Signals.

INFO DATA -- provides format and character data, transmitted serially in 40-bit "words", with a
maximum of 25 "words" for one line of printout. The first "word" orders the format and states the number
of 8-bit character codes to follow in subsequent "words", five per "word".

INFO SAMPLE -- logical 1 pulses, the mid-points in coincidence with the data bit mid-points.

SENDING WORD -- a logical 1 pulse coinciding in length and time with each 40-bit "word".

PRINT COMMAND -- a logical 1 initiates the system print cycle.

CLEAR BUFFER -- a logical 1 initiates a system clear cycle.

Output Signals.

BUFFER READY -- a logical 1 indicates that the buffer is ready for transfer of data.

ALARM I -- a logical 1 indicates that an invalid code has been received.

ALARM II -- a logical 1 indicates that the number of characters received does not agree with
number stated in first "word".

TABLE 1-3 0 PRINT ROLL CHARACTER CODES

HIGH LOW ROW SYM. HIGH LOW ROW SYM.

03 03 1 0 10 04 34 L
03 04 2 1 10 05 35 M
03 05 3 2 10 06 36 N
03 06 4 3 10 07 37 0
03 07 5 4 10 08 38 p
03 08 6 5 10 09 39 Q
03 09 7 6 10 10 40 R
03 10 8 7 10 11 41 S
03 11 9 8 10 12 42 T
03 12 10 9 11 03 43 U
04 04 11 . 11 04 44 V
04 05 12 + 11 05 45 W
04 06 13 - 11 06 46 X
04 09 14 , 11 07 47 Y
08 05 15 • 11 08 48 Z
08 06 16 ? 04 03 49 10
12 03 17 / 04 07 50 *
12 06 18 ( 04 12 51 -c
12 07 19 ) 07 09 52 #
12 08 20 12 04 53 [

12 09 21 = 12 05 54 ]

12 10 22 , 12 11 55 "
09 03 23 A 12 12 56 -
09 04 24 B 08 03 57 %
09 05 25 C 08 04 58 !
09 06 26 D 08 07 59 &
09 07 27 E 08 09 60 ,
09 08 28 F 08 12 61 £

09 09 29 G 11 09 62 0
09 10 30 H 07 10 63 DM
09 11 31 I 00 00 64
09 12 32 J
10 03 33 K
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CHAPTER 2

CONTROLS AND INDICATORS

The printer system controls and indicators are listed below, grouped by their locations in the equip­
ment, shown in Figures 1-1, 2-1 and 2-2.

2-1. PRINTER CONTROLS.

a. Paper Tractor and Paper Guide Adjustments.

These provide precise horizontal positioning of forms for various form widths. A scale is
provided for convenience. The paper should be taut in the horizontal direction; not loose enough to buckle or
crease and not taut enough to tear the drive holes in the paper.

b. Form Position Control.

The FORM POSITION control allows the form to be shifted up or down, thereby raising or
lowering the printing in respect to the form. When, for example, the form has definite lines on which the
printed information must appear, it may be shifted for exact alignment. Turning the knob clockwise will raise
the form and lower the line of printing on the form. Counterclockwise turning will lower the form and raise
the line of printing on the form. Use this control while the printer is in operation.

PAPER FEED BRAKE

PAPER

PAPER

PRI NT ROLL HAMMER MODULE

RIBBON CLUTCH­
BRAKE ASSEMBLY

Figure 2-1. Front View of Series 5 Printer

c. Penetration Control.

The PENETRATION control raises or lowers the print drum thereby increasing or decreas­
ing the distance between the hammer faces and the printer roll. The distance between the hammers and print
roll is important in printout quality. Different weights of paper and forms of multiple parts receive various
penetration settings. Turning the knob counterclockwise will decrease the distance between the hammers and
print roll, making the printing darker. Clockwise turning will increase the distance and lighten the printing.
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Figure 2-2. Rear View of Series 5 Printer

d. Character Index Phasing Control.

A sensing support ring, on the left end of the yoke, may be adjusted with a screwdriver to
phase the code wheel with the proper line of characters on the print wheel. This is accomplished by inserting
the screwdriver between the two leverage arms on the casting so that the blade contacts the adjustment grooves
machined on the ring. If the characters are not fully height, a fine adjustment of the sensing support ring will
assure that the entire line of characters has equal printout density at the top and bottom of each character. An
adjustment made in the direction away from the front of the machine will bring in the upper portion of the
character; an opposite pressure will bring in the lower.

e. Yoke Position Control.

Two toggle switches, one on the lower front section of each end cover plate, command open­
ing and closing of the yoke. Both switches must be actuated at the same time.

2-2. SEQUENCER.

a. MAIN POWER. Circuit breaker switch which closes to connect primary power to sequencer.

b. POWER ALARM. Illuminates upon failure of one or more power supplies.

c. OVERRIDE. Pushbutton switch which can override power alarm during testing.

d. CARD ALARM. Indicator which illuminates to indicate a blown fuse on a PC card in the
hammer driver basket.

e. PHOTO ALARM. Indicator which illuminates upon failure of a photodiode lamp.

f. INTERLOCK ALARM. Indicator which illuminates upon failure of an interlock in the logic
gate or hammer driver basket, and signals turn-off of -18 volt supply to hammer drivers.
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2-3. OPERATOR'S CONTROL PANEL.

a. ON. Momentary closure of switch, with MAIN POWER switch closed, initiates sequencing
of power to system; illuminated upon completion of sequencing.

b. OFF. Momentary closure of switch initiates removal of sequenced power; illuminated with
MAIN POWER on and sequenced power off. Normally actuated only when system is off-line to avoid data loss.

c. START. Momentary closure of switch initiates placement of system on-line from the off-line
state; illuminated when system is on-line.

d. STOP. Momentary closure of switch initiates placement of system off-line from the on-line
state or initiates termination of test mode of operation; illuminated while command is active but not completed.

e. TEST PRINT. Momentary closure of SWitch, with system off-line, initiates printing out of
data inserted by switches on logic rack switch panel; closure of STOP switch initiates termination of test mode,
with paper advancing to the second following top of form position. The indicator is illuminated during test
operation.

f. YOKE OPEN. Indicator is illuminated when yoke is not closed.

g. NO PAPER. Indicator illuminated upon break or tearing of paper in the printer.

h. PAPER LOW ALERT. Indicator illuminated when supply of paper is nearly depleted.

i. TOP OF FORM. Momentary closure of switch, with system off-line and not in the test
mode, initiates advance of paper feed mechanism to top of form position; illuminated with sequenced power on.

j. TRACTOR INDEX. Momentary closure of switch, with system off-line and not in test mode,
initiates advance of paper mechanism for format tape alignment; illuminated with sequenced power on.

k. ALARM STATUS. Indicator illuminated upon occurrence of any alarm condition that prevents
the ready state of the system (open m:)tor circuit breaker, blown fuse, etc.).

1. PRINTER READY. Indicator illuminated when the Printer System is placed on-line with the
external controller.

m. PAPER RUNAWAY. Indicator illuminated when forms are transported for more than one
second without command.

2-4. REAR CONTROL PANEL.

a. START. Duplicate of operator's control panel START switch.

b. STOP. Duplicate of operator's control panel STOP switch.

c. TOP OF FORM. Duplicate of operator's control panel TOP OF FORM switch.

2-5. LOGIC RACK SWITCH PANEL.

a. HIGH ORDER/LOW ORDER. These two, 8-position rotary switches provide binary-coded
data inputs in accordance with their octal setting for test printout. (See table 1-3. )

b. TEST. Duplicate of operator's control panel TEST PRINT switch.

c. TEST/OPERATE. Toggle switch to inhibit format command control in TEST position
(automatic single spacing) and enable format command control in OPERATE position when in test mode of
operation.

d. RESET. Pushbutton switch whose momentary closure initiates resetting of system.

e. STOP. Duplicate of operator's control panel STOP switch.

2-3
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CHAPTER 3

PRINCIPLES OF OPERATION

3-1. GENERAL DESCRIPTION,

The Anelex Series 5 Printer System produces printout in accordance with data supplied from an ex­
ternal source. The printing is accomplished in the Series 5 Printer, consisting essentially of an engraved print
roll that rotates over a row of solenoid actuated print hammers. As each row of characters on the print roll
turns into printing position over the print hammers, pulses identifying the character are generated. Data
transferred for a line of information is stored in the Memory of the Buffer. The code stored in each column
position of the Memory is compared with the code of the print roll character in printing position. If the codes
are the same, the corresponding print hammer is actuated to press paper and an inked ribbon against the print
roll, printing the character for that column. The paper is advanced, as required, between print cycles. Of the
major system divisions, the Printer, the Printer Control Logic, and the Buffer will be discussed in following
sections of this chapter. The principles of operation of the Sequencer and Power Supplies are included with
their schematic in Chapter 10.

3-2. PRINTER.

The Printer comprises the follOWing major subassemblies, see Figures 2-1 and 2-2; the print roll,
photo-data pulse generator, ribbon feed mechanism, print hammers, paper feed mechanism, line count pulse
generator, and vertical format unit. The print roll is supported by a hinged yoke over the row of print ham­
mers. The hinged yoke provides for adjusting the distance between the print roll and print hammers for desired
density of printing, and can be swung outward to facilitate servicing procedures, The print roll is mounted
within a ribbon guide around which an inked ribbon is transported by the ribbon feed mechanism. The photo­
data pulse generator is also m:mnted on the yoke, the rotor attached to the print roll shaft. The paper feed
mechanism advances the continuous paper forms as required through the space between the print hammers and
the inked ribbon beneath the print roll. This mechanism also drives the rotor of the line count pulse generator
and the shaft of the vertical format unit. The motor driVing the print roll, ribbon feed mechanism, and the
paper feed mechanism is mJunted in the rear section of the printer, as is the motor for moving the yoke.

a. Yoke.

The yoke is opened for paper loading or ribbon loading and closed for printing by a motor
controlled by two manually operated switches. The switches are so placed that the operator must use both
hands to energize the motor to prevent accidental motion of the yoke. The control switches are in series with
limit switches which open the circuit at each extreme of yoke motion. Two PENETRATION control knobs, one
at each end of the yoke, precisely control the closed position of the yoke by adjusting the limit stops at each
end. The density of printing is varied by these knobs. Positive contact of the stops and repositioning accuracy
is assured through the use of over-travel springs. The yoke is provided with interlock switches, wired to pre­
vent printing operations with the yoke open.

b. Print Roll.

The engraved portion of the print roll (or drum) is made of cylindrical sections, keyed or
pinned to maintain their alignment. Each section has 20 columns of engraved characters in 64 equally spaced
character row positions on the periphery, with like characters of each font in the same row. The rows are
slightly skewed so that each pair of odd and even characters arrives at the printing position a discrete interval
after the preceding pair. In operation, the print roll is driven continually at constant speed by an electric motor
through a belt and pulley transmission system. Thus, every character of the font in each column passes through
the printing position over the print hammers with each revolution. Actuation of the print hammers at the proper
times as directed by the Buffer, produces the desired printout. The skew of the character rows compensates
for the delay incurred in comparing the stored column data code with that of the character in printing position.

c. Photo- Data Pulse Gener ator.

The Photo-Data Pulse Generator produces a character pulse as each row of print roll char­
acters turns into the printing position for use in timing the printing operation. It also generates the binary
codes identifying the character rows for comparison with the codes stored in the Memory of the characters to
be printed.

The Unit consists of a code wheel or disk, a lamp board, and a photodiode board. The code
wheel is mounted on and turns with the print roll shaft. The lamp and photodiode boards are so mounted that
they straddle the outer portion of the code wheel. This part of the disk is opaque except for transparent "holes",
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The "holes" are located on 64 equally spaced radii, corresponding to the 64 print roll character rows, and on
concentric circles, aligned with the photodiodes, as required. As the code wheel rotates, the light from the
lamps passes through the "holes" and energizes the photodiodes to produce positive going pulses. The "holes"
on the outer circle provide the character pulses and those on the inner circles provide the frame of bits that
identify the character.

d. Ribbon Feed Mechanism.

The inked ribbon of the Printer is automatically advanced and reversed by the ribbon feed
mechanism. The mechanism is located on the yoke assembly and comprises two ribbon rolls supported between
a clutch-brake assembly and an idler support assembly. Through the action of the clutch-brake assembly the
ribbon rolls turn in opposite directions at apprOXimately 20 rpm. The path of ribbon travel is from the upper
surface of the upper ribbon roll, around the cylindrical guide that encloses the print roll, between the print roll
and paper, and then to the lower surface of the lower ribbon roll. The direction of ribbon travel is automatically
reversed when one ribbon roll is nearly full and the other nearly depleted. The clutch-brake assembly has two
electromagnetically operated clutches, one for each ribbon roll. The clutch rotors are gear driven in opposite
directions from a shaft turned by a belt from the print roll drive.

When the coil of a clutch is energized, the magnetic field established clamps the armature
plate to the rotor to turn the ribbon roll. The control circuits are such that only one clutch can be energized at
anyone time. With the clutch coil de-energized, pressure blocks in constant contact with the cap roller, stop
the roll. Adjusting screws vary the drag on the ribbon rolls to maintain the ribbon sufficiently taut to avoid
rubbing against the paper. The gear of each clutch has a cam as part of its hub. The cam, through the action
of a cam follower, allows a sensing arm to contact the ribbon on a roll once in every revolution. The amount
of ribbon on a roll determines the distance the sensing arm will travel. When a ribbon roll is nearly depleted,
the travel is sufficient to operate an associated microswitch, reversing the direction of ribbon feed. Refer to
the Reference Drawing Chapter for detailed description and the schematic of the reversing circuit.

e. Print Hammers.

The print hammers are assembled in modules of four hammers each. The modules are
mounted in two opposing rows, the hammers dovetailing to present one continuous row of hammer faces, on
the module mounting plate. This plate is a machined steel casting bolted between the two upright side members
of the frame to provide a solid support for the modules.

Each hammer can be actuated by a pulse from an associated hammer driver circuit, The
pulse energizes a solenoid, attracting the hammer armature. The hammer pivots; the hammer face strikes the
paper against the inked ribbon and print roll; then returns to rest. Although the ribbon is moving and the print
roll rotating, the short dwell time of the hammer prints the character without smudging or blurring.

f. Paper Feed Mechanism.

The paper feed mechanism holds the paper stationary during the print cycle and advances
paper as required between print cycles. It consists essentially of a splined shaft, bearing, driVing paper feed
tractors, and two in-line electromagnetic clutches, mounted in the upper portion of the printer frame side
plates. The rotor of the right-hand clutch, the drive clutch, is driven continuously by the ffiJtor that also
drives the print roll. When this clutch coil is energized, the magnetic field established clamps the clutch arm­
ature firmly against the rotor to drive the splined shaft. When the coil of the left-hand clutch or brake clutch
is energized, the armature clamps firmly against the frame mounted coil, holding the splined shaft stationary.
The clutches are energized in response to signals from the paper feed control circuits, so connected that only
one clutch at a time can be activated.

Each paper tractor consists of a chain, drive sprocket, idler sprocket, paper hold-down
plate, and frame. The tractors ride on the splined drive shaft and a support shaft and can be positioned later­
ally to accommodate various paper widths. The chain links have extending arms with protruding teeth for en­
gaging the drive holes in the paper edges. The frames also support shutters that are released, when the paper
breaks or tears, to interrupt a light beam and initiate an alarm.

g. Line Count Generator.

The line count generator produces a pulse for each line of paper advance. The unit consists
of a plastic disk, similar to the code wheel, a lamp board, and a photodiode board. The disk is mounted on and
turned by an extension of the splined drive shaft of the paper feed mechanism. The lamp and photodiode boards
are so mounted that they straddle the outer portion of the disk. This part of the disk is opaque except for trans­
parent "holes" equally spaced on a circle aligned with the photodiode. When paper is advanced, the disk turns
and a "hole" permits light from the lamp to activate the diode for each line of advance, producing a positive
going pulse. This pulse is used in the control of the paper feed mechanism.
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h. Vertical Format Unit.

The vertical format unit provides for the selection of anyone of up to 12 different vertical
spacing formats for the printout. The unit comprises a lamp board, a photodiode board, and a sprocket driven
by the paper feed mechanism. When paper is advanced, the sprocket transports a twelve-channel pre-punched
tape between the lamp and photodiode boards. A hole in anyone of the 12 channels allows light to energize the
associated photodiode, producing a positive going pulse. The outputs are strobed by the line count pulse in the
control circuitry; on coincidence of a pulse from the selected channel of the format tape and a line count pulse,
a command to stop paper feed is initiated.

i. Paper Puller.

The paper puller assembly is used to prevent paper that has been statically charged in pass­
ing over the tractors from adhering to the top and rear of the cabinet. The drive rolls, revolVing at a slightly
higher speed than the tractors, maintain just enough tension on the forms to prevent this, yet will not damage
the feed holes at the edge of the paper. \.

3-3. PRINTER CONTROL LOGIC.

A logical 0 on the PAPER FEED IN line, unless inhibited by a BRAKE PULSE logical 1, produces a
logical 1 output from the Clutch section of the P. F. Control and Sense circuit. This output is applied to the
Brake section to initiate the de-energizing of the P. F. Brake Coil. At the same time the CLUTCH output is
fed to the P. F. Hold and Pulse circuit to generate the PULSE and HOLD currents to energize the P. F.
Clutch Coil for advance of paper. The pUlse, approximately four milliseconds wide, prOVides a high start
current for the rapid actuation of the clutch armature; and applied to the Brake section of A10, inhibits brake
action for this period, in case the paper feed command is shorter than the one shot cycle.

The Anelex Paper Feed Control and Sense Printer Circuit Card contains two fused resistor loads which
form an integral part of the circuitry used with the paper feed engine clutch and brake coils of the Anelex High
Speed Printer Mechanism, see paragraph 7-2-1. The 0.1 ohm resistor component of each network has been
provided with a pair of test points, which may be used for monitoring the corresponding current amplitude. The
voltage drop across this resistor is generally observed as a means of determining the proper adjustment of the
two externally mounted current limiting resistors. A fuse-monitor is connected in series with the -36 volt
line from each resistor as a protective device. In the event either fuse is destroyed by an overload condition,
-36 volts will be applied to the external alarm circuits.

On termination of the paper feed command, the logical 0 output of the Clutch section initiates the de­
energizing of the P. F. Clutch Coil. At the same time, this output applied to the Brake section produces, un­
less inhibited by a CLUTCH PULSE logical 1, a logical 1 to generate pulse and hold currents for the P. F.
Brake Coil. The pulse is also applied to the clutch section, inhibiting clutch action during the brake pulse
period.

The P. F. CLUTCH HOLD logical 1 or a FORCE RIBBON logical 0, inverted in the Ribbon section of
A10, sets the MJtion FF of the Ribbon Control circuit to start ribbon feeding in the direction determined by
state of the Direction FF. On termination of the command, all inputs to the Duration Timer are logical 0,
allOWing it to start its cycle. If one of the commands is not received before the cycle is completed, a logical 1
is produced to reset the Motion FF. As the ribbon feeds, the amount of ribbon on each roll is sampled. When
a roll is nearly depleted, an associated switch is actuated by the sensor to change the state of the Direction FF,
directing drive to that mandrel for rewinding the ribbon.

The MJnitor 5 printed circuit card (A08) contains five independent circuits used for sensing operational
characteristics of the Anelex Printer System. Each logic circuit functions independently in monitoring inputs
from the printer and hammer driver and printer control chassis. The MON 5 circuits are identical, and are
designed to amplify the switching transients of external photoelectric sensors which monitor the absence and
near absence of printout forms at the print head. A logical 0 level· (-6 volts) present at input of any of the three
circuits will produce a logical 1 (zero volt level) at the corresponding output which illuminates the proper in­
dicator on the control panel.

The circuitry for the next five inputs senses the filament continuity of lamps used in the photomonitoring
assemblies of the two previously mentioned sensors as well as the lamps used with the photoelectric pulse
generators which provide the timing functions for the various print cycles. A lamp failure will allow current
to flow (zero volt level) at the output, and illuminate the ALARM STATUS indicator on the operator's control
panel to alert the operator to an equipment malfunction.

The continuity circuit monitors all the zone and column cable connector connections, assuring that all
connectors are present and properly installed. If a break in continuity is detected, this section of the monitor
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circuitry removes -18 volts from the Hammer Driver Circuits by de-energizing the -18 Volt Interlock Relay in
the sequencer. A schematic and a detailed description of the sequencer and P. C. cards can be found on the
reference drawings in Chapter 10.

The Anelex Data 5 printed circuit cards receive binary data from two lamp and photodiode assemblies
on the printer mechanism, and convert this data to a form which is compatible with external logic either as a
direct or adjunct function. The two photodiode assemblies read the code punched in the vertical format tape and
character code wheel disk. The tape and disk are mounted on the paper feed and print roll drives so that, as
the former are mechanically driven past the lamps, light from the lamps is modulated in passing through the
punched holes to the photoelectric diodes. The Data 5' s are basically buffer circuits which match the high out­
put impedance of the photodiodes, and route data to the printer interface.

Each Anelex strobe 5 printed circuit card contains six independent circuits, three of which are identical
photoelectric strobe pulse receiving circuits, and the other three are identical complemented emitter-follower
circuits. The photoelectric pulse circuits are designed to receive and shape the light modulated outputs from a
photoelectric diode.

The printer mechanism contains a paper feed synchronizing line count generator which provides one of
three optional line counts in accordance with the printing density desired. Each of the three options provides
a mechanically implemented strobe signal for an associated STROBE 5 receiver. A tractor index signal also
accompanies anyone of the linefeed options selected. The tractor index strobe aligns the paper tractors with
the relative mechanical position of the line count generator. The Channell Code Wheel Clock is used to indicate
that a new row of characters has moved into printing position. The output of each receiver circuit is transmitted
to other logic sections through an associated complemented emitter-follower driver circuit, which is connected
as shown.

Each strobe receiver consists of an impedance-buffing emitter-follower and a d-c Schmitt-type circuit
(high squaring factor) which is r-c coupled to an output inverter stage. Any photodiode so connected, ex­
periencing a light modulation transition will cause the associated complemented emitter-follower circuit to pro­
duce an output pulse transition from zero volts to -6 volts and back to zero volts.

3-4. BUFFER LOGIC.

3-4-1. General.

The Anelex Buffer Logic is an interface-controller which prOVides signal compatibility between the
ZUSE interface and the Anelex Printer System. The Buffer is designed to receive data and command signals
from the external processor and convert them to a form capable of implementing the proper Anelex Printer
Control circuits. The Buffer also receives operational status signals from the Printer Control circuits and
transmits them back to the external processor. In addition, the Buffer contains part of the logic circuitry re­
quired for controlling the data transmission cycles between the external processor and the Printer Memory in
synchronism with the transmission rates and routines of the external processor. During the printing cycle,
the Buffer Logic controls the removal of data from the Printer Memory in synchronism with the instantaneous
rotational positions of the printer character drum. The Buffer Logic is also capable of responding to page for­
mat commands and will implement the proper control circuits to comply with these instructions after printing.

Actuating the START switch causes the Buffer Logic to perform a "dummy" print or memory clearing
cycle prior to communicating to the ZUSE processor that it is ready to accept data. The "dummy" print cycle
insures that the Printer Memory is cleared before accepting data. Upon completion of the "dummy" print
CYCle, the Buffer Logic signals the ZUSE processor that it is available to accept and print data. The printer
will stand by in this condition until contacted by the processor.

The Buffer Logic consists of four major sections: Interface, M~mory, Vertical Format, and Print
Control. Each section contains logic circuitry for data handling and printer control operations. The relation­
ships of the various logic functions are shown in the Printer Buffer Block Diagram, Anelex Drawing 46232, and
are detailed in Drawings 46079 - 46082. The ANelex Drawings may be found in Chapter 10, Reference Drawings,
at the end of this manual. The inputs and outputs shown on the logic diagrams indicate, from left to right, sec­
tion, subsection and page number to show source and destination of signals,

The Printer System sends a BUFFER READY logical 1 to the computer when the system is placed on
line, indicating that transfer of data can take place. Information is transmitted serially in 40-bit "words" of
five 8-bit character codes. Also transmitted are SENDING WORD levels, coincident with each word, and INFO
SAMPLE pulses, the mid-points coincident with the mid-points of the data bits, that initiate the processing of
the information. Each 8-bit serial character code is converted in the Data Translator to a corresponding
parallel frame of bits on eight lines to set flip-flops in the Data storage accordingly.
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The flip-flop outputs from the first 8-bit code of the first "word" in the information for a line of
printout are decoded in the Vertical Format section for storage of the format command. The outputs from the
second and third 8-bit codes of the first "word" are processed in Master Counter section to set a counter in
accordance with the stated number of characters to follow in subsequent "words". The fourth and fifth 8-bit
groups of the first "word" are not used. Termination of the first SENDING WORD pUlse conditions the buffer
for Memory write-in of data that follows.

The printable character information is transmitted in such order that the last code received is for the
character to be printed in the first, or most left-hand column. The counter therefore directs that the first
address the Memory column corresponding numerically with the number of characters be transmitted. The
counter "counts down" for storage of each character, directing Section 9 to address the Memory columns in
descending order. The last code received is thus stored in the first column position of the Memory.

The print cycle is initiated by a PRINT COMMAND pulse from the computer to the Master Timing
Generator section. As each character row of the print roll turns into printing position, the Memory is read
out, an odd and even column pair at a time, and the data comp'ar~with the code wheel data. If a column code
agrees with the character code, the associated print hammer is actuated to print the character; if a column
code does not agree with the character code, it is rewritten into the Memory. The completion of a Memory
scan without a readout, indicating the Memory is empty, initiates paper feed in accordance with the command
stored in the Vertical Format section. At the end of the paper feed cycle, the BUFFER READY signal, a
logical 0 from the start of the print CYCle, returns to a logical 1 as notification that data transfer can again
take place.

3-4-2. Load Cycle.

Mter applying power to the Printer System and before sequencing is complete, a logical 1 on the (-)
ON LINE READY line directly sets register A2, assuring that the system will be activated in the off-line state;
and a logical 1 on the (-) SYSTEM READY LINE through A24D and A4F, produces a MASTER CLEAR (+) to
initiate a clear cycle. On completion of the sequencing, the (-) SYSTEM READY logical 0 is inverted by A24D
and A4F to remove a MASTER CLEAR (+) logical 1 allowing "zerOing" of memory. In addition, the (-)
SYSTEM READY logical 0, in the absence of paper alarm or yoke open signals lights the PRINTER READY
LAMP on the Operator's Control Panel.

A momentary closure of the START switch changes the state of A2 to extinguish the STOP lamps,
illuminate the START lamps, and reset flip-flop A4C/A4D. Resetting A4C/A4D generates an ON LINE (+)
logical 1 and, through A4E, an OFF LINE (+) logical 0 level. The transition of the A4D output triggers pulser
Al3A, generating a MASTER CLEAR to initiate a memory clearing cycle. During this clearing, "dummy"
print cycle, the Printer Busy (+)logical 1produces a logical 1 from A24C (01.02.01) which inhibits BUFFER
READY (+) to the ZUSE Controller until completion of clear cycle. Upon completion of dummy prin cycle
BUFFER READY is transmitted to the Zuse controller, also the O-to-1 transition of gate C23B triggers pulser
Al2B to BUFFER READY PULSE (+), and sets the First Word flip-flop A28C/B22D for the First Word (+)
logical 1 and (-) First Word logical 0 levelso Transfer of data can now take place.

The SENDING WORD (+) is inverted by F12C and, when applied to A28B enables each inverted INFO
SAMPLE (+) pulse to trigger A29, generating a (-) DATA SAMPLE (on transfer of the first word, the inverted
INFO SAMPLE pulses are inhibited after the first three 8-bit bytes by an INFO SAMPLE INHIBIT (-) logical 1.
The F12C output is also applied to A24A for a PRINT COMMAND INHIBIT (+) logical 1 during the load cycle.
The termination of the SENDING WORD (+) pulse provides the (-) SENDING WORD logical 1 to directly reset
registers B28 and B29 as the Data Translator Control-A section (01. 03. 01), and triggers pulser Al3B to reset
the 1st Word flip-flop after transfer of the first word.

Each serially transmitted 8-bit group of data is processed, four bits at a time, to provide correspond­
ing parallel outputs on the eight SET DATA lines. The data bits and their accompanying (-) DATA SAMPLE
pulses change the state of registers C26 through C29 so that after four bits the register outputs present the
complement of the transmitted code in parallel form. The (-) DATA SAMPLE pulse also steps counter B28/
B29 and, after the third pulse, the gated outputs enable one shot A27. The fourth pulse triggers A27 and re­
sets counter B28/B29. The resetting of B29 changes the state of register B25.

The trailing edge of A27 pulses trigger A26, enabled by the (-) PR BUSY logical 1. The logical 0
output, (-) BIT SAMPLE is gated with the set output of B25, a logical 0 after the first four bits, in C24D and
with the inverted set output of B25, a logical 1 after the second four bits, in C23D. The logical 1 pulse from
C24D is inverted and gated with the C26 through C29 to place the transmitted code of the first four bits on SET
DATA lines 1-4 parallel form. In a like manner, the logical 1 from C23D places the transmitted code of the
second four bits on SET DATA lines 5-8. Each eight bit frame of data on the SET DATA lines is stored in
Data Storage for further processing.
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The trailing edge of the inverted logical 1 from C22D triggers one shot C21, sending a (-) CHAR
SAMPLE pulse to Vertical Format Control for processing the format information in the first eight bits of the
first word. The trailing edge of the (-) CHAR SAMPLE pulse triggers one shot B23 to produce a DATA
RESET in Write Control for clearing the Data storage flip-flops. Because resetting B25 steps counters B26
and B27, a logical 1 is placed on lines DC2 and DC4 after the first eight bits to inhibit the function of the (-)
CHAR SAMPLE pulse in the Vertical Format section. The outputs of the counter and B25 are also gated in
C2A/C24C for a (-) PRESET COUNTER I pulse after the second eight bits; and in C25A/C25C for a (-)
PRESET COUNTER II pulse after the third eight bit group. These pulses initiate the setting of counters in
accordance with the decimal information conveyed in the second and third bytes of the first word for a line of
print. After the third byte, gate C23A/C23C produces an INFO SAMPLE INHIBIT (+) logical 1 inhibiting the
remaining illegal fourth and fifth bytes in that word.

The functions of the format and counter pulses are inhibited the first word by a (-) 1st WORD logical 1
level. All the registers are initially positioned by a PRINT FINISH pulse after the preceding print cycle and
returned to that state on termination of each SENDING WORD pulse. After transfer of the first word, the
inverted (-) 1st WORD logical 1 enables E18B and E18D to Write Control. Subsequent triggering of C21 after
each byte produces write ODD (+) and (-) WRITE ODD or WRITE EVEN (+) and (-) WRITE EVEN levels, as
directed by ODD and EVEN signals from Master Control, to write the data into memory. If the decimal excess
three code for a blank space (88) is transmitted, a logical 1 from A28A inhibits generation of write-in pulses.
In the print cycle, the ODD and EVEN signals are inhibited by the PR BUSY logical 1 level. The REWRITE
SAMPLE pulse generates both odd and even groups of write-in pulses to restore the data unless inhibited by a
COMPARE ODD or COMPARE EVEN logical 1. The following READ RESET pulse produces the DATA RESET
to clear DATA storage.

The printable character information is transmitted so that the last character received is for the first,
or left-most column. The Memory Address (Units, Tens, and Hundreds) sections must therefore be directed
to first address the Memory column that corresponds to the number conveyed in the second and third bytes of
the first word for a line of printout.

The (-) PRESET COUNTER I pulse is gated with the logical 0 and 1 outputs of the Even Data storage
flip-flops to set one of five low-order registers (02.05.01) and Memory Section Select register E24 to direct
the Memory Address subsections and write-in pulses. The outputs of EVEN DATA storage flip-flops, (+) and
(-) ED5-8, are also gated with (-) PRESET COUNTER I to set one or two of 17 high-order registers.

Because the (-) WRITE COUNT that changes the state of E24 occurs before the write-in of data, the
counters are set for a count of columns that is one greater than the number transmitted. Also, as the "hundreds"
information is conveyed in the third eight-bit group, the first seven and the la$t seven high-order registers are
paired. The (-) PRESET COUNTER II pulse is gated with the outputs of the EVEN DATA 3 flip-flops of 02.05.03
to reset one of a set pair as required for directing the memory address high-order drivers. For example: for
printout of 120 characters, the second byte would be the decimal-less-three code, 20, and the third byte, 01.
On the PRESET COUNTER I pulse, E24 would be reset and low-order register E25 would be set, high order
registers F25 and F14 would be set to store 21 and 121 stored. On the (-) PRESET COUNTER II level high order
register F14 would be reset leaving F21 set and 121 stored. The (-) WRITE COUNT pulse preceding write-in
would change the state of E24, which in turn steps counter to a count of 120 directing storage of the first
character received into the 120th column position of Memory.

After transfer of the first word, each (-) WRITE COUNT level enabled by the 1st WORD (-) logical 0
level changes the state of E24; and each reset-to-set transition triggers D19, enabled by the (-) 1st WORD
logical 1. The logical 0 output, gated with the PR BUSY (+) logical 0, produces a logical pulse to step the low­
order counting, directing address of the Memory column in descending order. When E25 resets, E29 is set,
well as the next lower register of the high-order counter to continue the "count down". The COUNT (+),
EVEN (+), (-) CX1, 2 and (-) C1-10 levels are sent to the Set Alarms function (01. 06. 02) to initiate an alarm
if the number of characters received exceeds the number specified in the first word.

A logical 1 on a SET DATA line sets the associated Odd and Even Data storage (02.01. 01 and 02.01. 02)
flip-flops to store the 8-bit frame of data for processing. The flip-flop outputs are decoded for format, column
and alarm information. After the first word, the set logical 0 outputs are gated with a (-) WRITE ODD or (-)
WRITE EVEN in the Data Write-Rewrite (02.02.01) subsection to trigger half-current core drivers (CD200),
energizing a Memory data line for storage, with the storage flip-flops being reset after each character by the
DATA RESET level.

The magnetic core storage (Memory) is wired in two 8 x 80 arrays to prOVide storage of eight data bits
in each 160 column positions, one array for the odd numbered columns and the other array for the even
numbered columns. The memory address, directed by the Master Counter described above, activates the re­
qUired column for write-in and readout functions. This is accomplished by means of a set of high-order core
drivers and two sets of low-order core drivers, one for write-in, the other for readout. The high-order drivers
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are connected to the "high" end of groups of ten "write" and "read" column lines, an odd and even line in
series, and the low-order drivers are connected to the "low" ends of corresponding "write" or "read" lines in
each group of ten lines; thus only one set of odd and even column lines can be activated for write-in or readout.
(See Figure 3-1. )

For example: if column 15 is required for write-in, H20B is energized to connect the "high" end of the
"write" lines of column positions 11-20 to the -18V RTN; and H15A a "half-current" driver, is energized to
apply the CD LOAD output to the low end of the "write" 5-6 line in each of the 12 groups of 10 lines. Only the
5-6 line of the 11-20 group (column positions 15 and 16) completes the circuit. The WRITE ODD pulse places
a "half-current" on the required data lines of the odd section of the Memory. As column 15 is the only odd
column through which the address "half-current" is flOWing, only the state of cores in that column position can
be changed by a data line "half-current" to store a logic 1 bit.

Columns for readout are addressed in a similar manner. However, the read low-order drivers furnish
a "full current" that resets any set core of the addressed odd and even column positions, the change of state of
a core induces a signal on the associated "sense" line for processing. The required high-order driver is
activated by a logical 1 on a line from the high-order counter. The required low-order driver is activated by
a logic 0 from the low-order counter gated, for write-in, by an inverted WRITE ODD or WRITE EVEN pulse or
for readout, by (-) a READ SAMPLE pulse. This last pulse is inverted to provide the ODD-EVEN SA STROBE
for the read/write sense amplifiers in 02.01. 01 and 02.01. 02.

In the Test mode exceeding, the Memory capacity generates a SET ALARM II. (-) SET ALARM II
is gated wltn \-) -i·EST- to iurni~il i..ile "rEST PRIi';T ::;lgilal that iiJ.:itiutes a p:ri~t ~y~l~, 8C~ c~t;~~~tiG~ ~. ~.::;.

3.4.3. Print Cycle.

With the equipment ON LINE and not in a paper feed cycle; the INPUT INHIBIT (+) is a logical 0 of
C10A in 04.01. 02, which is the case of the PRINT COMMAND INHIBIT (+) line after termination of the SENDING
WORD pulse. The PRINT COMMAND (+) from the computer which is inverted in the F12B IN circuit, produces
a set level from C10B for the PR Busy flip-flop and a logical 1 on the PRINT (+) line. On termination of the
PRINT COMMAND, the logical 0 from C10B is gated With the (-) PR BUSY from the flip-flop, and a logical 0 on
the VF BUSY (+) line from Format Control to provide PRINTING (+) level to enable one shot C9.

The next code wheel strobe pulse triggers C9 and the trailing edge of the output pulse triggers C8. The
logical 0 output of C9 is inverted for a PR PRESET (+) C8 to set the Read and Print Finished Control flip-flops,
provides CHAR SYNC (+) and, through C12F, the (-) C. W. Sample pulse. The logical 0 output of the Read flip­
flop after the delay of C8 furnishes a logical 0- to -1 transition from E12D to trigger C16 and E6/F10. E6 and
FlO establish a delay in which to "time" the "Read Clock" to the speed and skew of the Print roll. Each logical
0- to -1 transition of E12D also initiates the sequential firing of high speed one-shots series C16 through C15,
("READ CLOCK") producing in turn the (-) READ SAMPLE, COMPARE SAMPLE (+), (-) COL COUNT, and
READ RESET (+) and (-) READ COUNT pulses.

On the eightieth set of these pulses, the (-) CX 1, 2 and (-) Cl-ClO inputs to J19D are logical 0
indicating that a memory scan is complete. The logical 0 from C18 produces a logical 1 to reset the Read
flip-flop and place an inhibiting logical 1 on F12D. The J19D output is also applied to one-shot C14 in Print
Control (04.01. 02). However, as stored information is read out of Memory, one or m::>re OD1-ED8 inputs
from the Data storage flip-flops are a logical 1, resetting the PR Finish flip-flop and removing the logical 1
gate from C14.

Each subsequent (-) C. W. CHAN 1 pulse initiates a similar cycle until the Memory is emptied. The
OD1-ED8 inputs then remain at logical 0, the PR FINISH CONTROL remains set to gate C14, and the J19D
output triggers the one-shot on completion of the scan. The logical 0 output forms the (-) PR FINISH and PR
FINISH (+) pulses and the terminating transition triggers pulser C13A to reset the PR Busy flip-flop, ending the
print cycle. The PRINT FF (+) levels sets Print Governor flip-flop D3D/D3F to place a logical 0 on short
delay timer B24, allowing it to start its cycle. The 18 millisecond delay inhibits the print cycle to allow the
hammer time to recover from a previous actuation. The initial setting of PR Busy flip-flop placed, through
EllD and B21D, a logical 0 on the short delay timer A25, allowing it to start its cycle. If, due to storage of
an invalid code, the flip-flop is not reset, A25 generates a pulse to set the Clear Memory flip-flop for CLEAR
MEMORY (+) command. When the Memory is cleared, C14 is triggered at the end of the scan to reset the
Printer Busy and Clear Memory flip-flops.

A CLEAR BUFFER (+) pulse, inverted and gated with logical 0 inhibit levels, or a MASTER CLEAR
(-) pulse sends a CLEAR (+) signal to Format Control, assures the Read flip-flop is reset, sets the Pr Busy
flip-flop to initiate a print cycle for reading out the Memory, and sets the Clear Memory flip-flop for a CLEAR
MEMORY (-) logical 1 level to inhibit printing and rewrite.
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As each character rowan the print roll turns into the printing position, a PR PRESET pulse resets
all the registers and the CHAR SYNC pulse that follows sets the counter to direct the addressing of maximum
Memory column positions. Each READ COUNT pulse is inverted to step the registers, directing address of
the Memory column positions, an odd and even pair at a time, in descending order. The outputs of the registers
are also used for addressing the hammer drivers. After all characters have been printed out, a PR FINISH
logical 1 resets all registers in readiness for the next write cycle.

When each character row of the print roll turns into printing position during the print cycle, the PR
PRESET (+) pulse generated resets the CW1 STORE-CW8 STORE flip-flops (04.02.01). The (-) CW SAMPLE
pulse that follows is gated with the signals on the (-) CW CHAN 2 thru (-) CW CHAN 9 lines to set flip-flops in
correspondence with the character code from the printer code wheel. As each odd and even Memory pair is
addressed and read out, the (-) and (+) outputs of the Odd and Even Data storage flip-flops are gated with the (+)
and (-) outputs of the CW1 STORE - CW8 STORE flip-flops for comparison. Only on agreement of the readout
code with the character code will all the outputs of a set of comparator gates be logical 0 which, combined with
CLEAR MEMORY (+) and (-) PR BUSY logical 0 levels, will produce COMPARE ODD (+) or COMPARE EVEN
(+) logical 1 signals for inhibiting rewrite of the data.

The hammer drivers that actuate the print hammers are wired in an 8 odd col. and 8 even col. by 10
zones matrix. During the Print cycle the Master counter is decoded by means of the C Reg to select each of
the 10 zone in sequence.

The B Reg decodes the Col. Counter (of 04.08.02) which is initially preset by PR PRESET. After each
Compare Sample the col. counter steps. When the B Reg completes it's count (8 odd and even col. ) the C Reg
is cleared and the Master counter is again decoded for the next Zone. The B Reg is gated with Compare Odd
and Compare Evpn to genm'ate tLe trigger(s) for the Hammer Driver(s) in the enable Zone.

If the code readout of the Memory does not agree with that of the char:tcter, the COMPARE ODD (+) or
COMPAHE EVEN (+) signal is a logical 0 enabling rewrIte of the data mto the Memory for readout and
comparison with the next character code. The inverted logical 0 from Ell B or E12B, also produced by a
CLEAR MEMORY or (-) PR BUSY logical 1, inhibits the odd or even group of circuits, preventing printout.

:L 4. 4. Paper Feeding Cycle.

Only after transfer of the first byte of the word does the (-) CHAR SAMPLE level find all the B12A/C
inputs (03.02.01) at logical 0, enabling it to produce to a VF SAMPLE (+) logical 0 for selecting the Vertical
Format Channel (03.03.01) Select flip-flops, If the format code 0011 (signifying no paperfeed) is transmitted
from the prlJcessor, a logical 1 from B7 F inhibits the setting of the Single Space flip-flop; otherwise this flip­
aop is set by the VF SAMPLE (provided VF INHIBIT has not been activated by an illegal excess code) through
C7D, and as any other flip-flop having a logical 1 decoding gate output, (Of the 16 binary combinations from
0000 to 1111, the first and last three are illegal. Thus, the codes for format control are as follows:

0, 1, 2
3
4
5
6
7
8
9

10
11
12

13, 14, 15

illegal
no line feed
single space
double space
channell (top of form)
channel 2
channel 3
channel 4
channel 5
channel 6
channel 7
illegal

A set vertical format control flip-flop produces a logical 0 from C2A and C2D in Paper Feed Control
which is gated with the output of the Paper Feed Inhibit flip-flop. Reset by the preceding BUFFER READY (+)
logical 1, this output is an inhibiting logical 1 until the PR FIN (+) pulse at the end of the print cycle sets the
flip-flop. Removal of the inhibit level produces the PAPER FEEDING (+) and VF BUSY logical 1 signals, and
the (-) Paper Feed logical 0 command that initiates paper advance.

The first (-) 6 LINES STROBE, indicating a line of paper feed has occurred, resets the Single Space
flip-flop, enabling one-shot A18 0 If the Double Space flip-flop is set, the 2nd strobe will then trigger Al8 to
reset the flip-flop. A channel-selecting flip-flop is reset on receipt of the photodiode input which signifies that
channel on the type has been reached. When all control flip-flops are reset, the logical 1 from C2A and C2B
terminates the PAPER FEEDING (+) signal and (-) FEED PAPER command. The transition of D3B output
triggers one-shot A16 to hold the VF BUSY (+) signal at logical 1 while the paper comes to rest. Short delay
timer A20 is also fired to inhibit the (-) FEED PAPER command.
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During the paper feed cycle, the logical 0 output of D3B allows LD+C20A to stltrt cycling. If paper
feed is not terminated within one second, the long delay timer generates a pulse that sets the Paper Feed
Runaway flip-flop. The set output furnishes a logicall signal that energizes the Paper Runaway lamps,
generates a signal that extinguishes the PRINTER READY lamps and places the system off-line. Closure of
the TOP OF FORM switch triggers Al9 to set the Channell, and Paper Feed Inhibit flip-flops for advance of
paper to the top of form position as signaled by the (-) CHANNEL 1 line. In testing, each (-) PR FINISH pulse
sets the Single Space flip-flop for single line advance and an END TEST (+) pulse moves paper to the 2nd top of
form position. (To clear test copy from printer.) In each instance, if a CLEAR (-) signal is present, a logical
1 level is fed to the Paper Runaway flip-flop to insure its reset state and inhibit an alarm.

3.4.5. Test Generation

The SYSTEM READY (+) logical 0, after application of power and before sequencing is complete,
assures that the system is activated with the Test Control flip-flop (04. 08. 01) in the reset state. The PR
FINISH (+) pulse at the end of the clear cycle assures that register A9, AlO and All (04.08.02) are directly
set.

If SYSTEM READY(+) is a logical 1, closing the TEST PRINT switch on the control panel, with the
system off-line, sets the Test Control flip-flop for a (-) TEST logical 0 level. The transition of (-) TEST,
inverted by gate B/4A/C, triggers Al2A for a TEST PRESET (+) logical 1 to preset the Master Counter for
a load CYCle, and fires one-shot A7. The logical 0 output of A7 is inverted and steps the Test Data and Column
Counter that sequences the data, and trailing edge triggers A8 for TEST SAMPLE pulse. The TEST SAMPLE
(+) is sent to Load Control where it initiates a (-) DATA SAMPLE as described in subsection 3.4.2., and, on
termination produces a 0-to-1 output transition at B14A to retrigger A7 for another set of pulses. The A8 out­
put inhibits the retriggering of A12A.

The inverted outputs of the counter registers are so gated with the R1 TEST SWITCH outputs that, as
the counter is stepped, the 0 or 1 state of each switch in sequence is represented by the level on the TEST
DATA line. A7 and A8 continue the stepping of the counter and the production of TEST SAMPLE pulses until,
when the Memory is filled, a PR BUSY logical 1 inhibits their regenerative action, as does the PAPER FEEDING
logical 1 at the end of the print cycle. When the paper feed cycle is completed, the return of the PAPER
FEEDING signal to logical 0 produces the 0-to-1 transition of the B14A output to start another load cycle.

Test operation continues until STOP CONTROL is pressed which sets the STOP FF allOWing the next
6LPI STROBE to reset the test CONT FF. The logical 1 output triggers A5, sending an END TEST pulse to
03001. 01 that commands advance to paper to the 2nd top of form position,

3.4060 Alarm Generation

Each eight-bit group of a "word" is composed of two sets of four bits. Of the sixteen combinations in
the binary sequence from 0000 through 1111, the first three and last three are INVALID. The (-) and (+) outputs
from the Odd Data storage flip-flops (01. 06. 02) are so gated that the transmission of an invalid combination
produces a logical 1 output from B19A-B19D. This output furnishes a VF INHIBIT (+) signal for Vertical For­
mat Control and, inverted and gated with a CHAR SAMPLE pulse, sets the ALARM I flip-flop for an ALARM I
indication to the computer. The INPUT INHIBIT (+) logical 1 level resets the flip-flop and, in the off-line
state, inhibits the generation of an ALARM I signal.

An ALARM II signal is sent to the computer if the number of printable character codes transferred
does not agree with number stated in the first "word". When the first column position of the Memory is
addressed, the inputs at J18D are all logical 0, producing a logical 1 to enable one shot B17; an additional
COUNT pulse triggers B17, setting the flip-flop. If a print command is received before the first column posi­
tion is addressed, the PRINT pulse generated, gated with the J18D logical 0 output, sets the ALARM II. In
either case, the set flip-flop generates an ALARM II logical 1 signal for the computer. The flip-flop is reset
by the PR FINISH logical 1 pulse. In the off line state, the OFF LINE logical 1 level inhibits generation of an
ALARM II signal.

With the system on-line, a momentary closure of the STOP switch changes the state of A2 to extinguish
the START lamps, illuminate the STOP lamps and place a logical 0 on pin 15 of A4C. If the switch was closed
during a load cycle, the following PR BUSY logical 1 sets flip-flop A4C/A4D for ON LINE logical 0 and OFF
LINE logical 1 levels. The setting of A2 also places a logical 0 on LDT C20B, allowing it to cycle. If a PR
BUSY signal is not received during the delay period, C20B generates a pulse to set A4C/A4D, placing the
system off-line.
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CHAPTER 4

OPERATION

4-1. STARTING PROCEDURES.

The following procedures serve as guide in placing the Printer System on line from a shutdown con-
dition:

1. Place MAIN POWER circuit breaker switch of Sequencer in the ON position. Ob-
serve that OFF indicator is illuminated on control panel.

2. Press ON pushbutton of Operator's Control Panel for two seconds, and observe
that the indicator remains illuminated by green lamps. Note that the ALARM STATUS and OFF indicators are
extinguished, and that the fan and printer motors operate.

3. Load format tape, paper and ribbon as required.

4. Position TEST DATA switches on logic rack at the octal code for the letter "M".

5. Momentarily press TEST PRINT switch on Operator's Control Panel and adjust
penetration and phasing controls on the printer (Section 2-1) for the desired density of printing (see Figure
4-1 below).

The phasing control has a degree of freedom of + one char­
acter. Make fine adjustments of a few degrees at a time
so that a character will not be "phased-out", resulting in
the loss of the desired character.

IVI M M M INCORRECT M M M M TOO LIGHT

M M M M CORRECT M MM M CORRECT

M MM M INCORRECT M MM M TOO HEAVY

PHASING ADJUSTMENT PENETRATION ADJUSTMENT

Figure 4-1. Pre-Operational Printout Adjustments

6. When proper adjustment is obtained, press STOP switch momentarily and detach
test printout.

7. Press and release START switch and observe that START indicator illuminates.

4-2. OPERATING PROCEDURE.

There is no routine operating procedure. During printout, the density of the print should be ex­
amined and the penetration and phasing control adjusted if necessary. Indicators should be monitored and
corrective action taken if an alarm condition occurs. When required, the Printer System can be placed off­
line by momentarily pressing the STOP switch. Return to the on-line state is accomplished by pressing START
switch.

4-3. STOPPING PROCEDURES.

1. Place system off line, if not in that state, by pressing STOP switch.
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2. A momentary closure of the OFF pushbutton initiates power turnoff by the Sequencer.

3. Complete shutdown is obtained by placing the MAIN POWER switch in the OFF
position.

4-4. VERTICAL FORMAT TAPE INSTALLATION.

1. Place system off line, if not in that state.

2. Momentarily press the TRACTOR INDEX switch to align format and paper feed
mechanisms.

3. Open upper-left-side panel of cabinet for access to vertical format unit.

4. Release hold-down plate latch and raise plate.

5. Remove tape in place, if any.

6. Hold tape to be loaded with numbered edge away from printer; insert over drive
sprocket, engaging feed holes in tape with pins.

7. Lower hold-down plate, making certain that latch seats.

8. Close',left-side panel of cabinet.

4-5. RIBBON LOADING PROCEDURES.

1. Place system off line, if not in that state, by momentarily pressing the STOP
switch.

2. Press both yoke drive switches to the OPEN position and hold until yoke motion
ceases.

3. Wind ribbon onto the top mandrel.

4. Remove top mandrel by pushing it to the left and lifting out; discard ribbon and
mandrel.

5. Holding new ribbon and roll so that ribbon will feed from top side into printer, fit
left end onto idler cap; push mandrel to left and engage right-hand end onto drive cap, making certain that drive
pins engage slots in mandrel.

6. Unroll about 18 inches of ribbon and feed it down through the yoke opening.

7. Attach leader squarely to empty mandrel, using masking tape or equivalent so that
the ribbon feeds from the printer onto the bottom side of the mandrel.

8. Wind on three or more layers of ribbon to secure the leader and to take up any
slack.

9. Press both yoke drive switches to the CLOSE position and hold until yoke motion
ceases.

10. Press and release START switch to return system to on-line state.

4-6. PAPER LOADING PROCEDURES.

1. Place system off line, if not in that state, by momentarily pressing the START
switch.

2. Press and release TOP OF FORM switch to advance paper feed tractors to top of
form position.

3. Press both yoke drive switches to OPEN position and hold until yoke motion ceases.

4. Raise tractor pressure plates to give access to drive chain pins.
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5. Place stack of paper in bin, so positioned that carbon paper, if any, will face
downward as paper is threaded through printer. Pull out about five feet of forms.

6. Feed paper upward through yoke opening; position paper on the pins of the upper
tractors so that the top of form is in print line position; lower both upper tractor pressure plates.

7. Pull paper taut and engage feed holes with pins of lower tractor; lower pressure
plates and fanfold excess paper into paper stack.

8.
rolls of the paper puller.

9.
ceases.

Feed the paper over the top of the printer and pass the taut forms through the drive

Press both yoke drive switches to CLOSE position and hold until yoke motion

10. Press TEST PRINT switch and adjust penetration and phasing control for desired
density of printing as necessary.

11. Press and release START switch to return system to on-line state.

4-7. FORMAT TAPE LOOP PREPARATION.

The following is a suggested procedure for the preparation of printer vertical format tape loops.
Since formats differ from application-to-application, this procedure is intended to serve only as a guide for
those lacking previous experience in tape preparation.

The following special tools and materials are recommended for the preparation of a format tape:

Format Tape Punch (Figure 4-2) - Part No. 120910

Format Tape (Figure 4-3) - Part No. 87723

Elmer's Glue (Borden Co.) (or eqUivalent)

Figure 4-2. Format Tape Punch
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The following presents a step-by-step procedure for preparing format tape, loops. The steps are:

1. Determine the total number of lines contained on the entire form. This is done by
multiplying the length of the form in inches by the number of lines of paper feed per inch. Thus, an ll-inch
form in the 6 lpi mode will have 66 lines (6 x 11); a 17-inch form at 8 lpi 136 lines, etc.

2. Take a sample form and rule in all the lines. Number each line.

3. Cut off a strip of format tape containing three more sprocket holes than the total
number of lines of the sample form (always cut across the middle of the sprocket hole). Each sprocket hole
on the tape corresponds to a line on the form, so that a tape for a 66-line form should have 69 sprocket holes.
The extra holes are used in splicing the ends of the format loop. In cases of small forms, such as 3-inch,
18-line form, it is common practice to format the form a multiple number of times onto a single form. For
example, an 18-line form may be formatted three times on a tape containing 57 sprocket holes. In any case,
the tape must be long enough to loop around the format drum loosely, but not be so long as to catch on protrud­
ing assemblies below the format unit.

4. Place the format tape in a vertical position with the column of sprocket holes ap-
pearing to the right of the sample form, and visualize the location of the 12 possible channels which may be
punched onto the tape. Channel designations are shown in Figure 4-3.

4 8

000 00
0°

00

i
15

a 8 • 12 I~

• DIRECTION OF TRAVEL

80 sa

Figure 4-3. Channel Designations

5. Determine the desired format and mark same on the sample form by placing a mark
where a line of print is desired. The hole preceding the hole designated as sprocket hole 1 is generally con­
sidered as the top of form.

6. Insert the tape into the puncher, aligning the first hole to be punched beneath the
punch guide line (see Figure 4-2). The Channels 1-12 are selected by moving the CARRIAGE button.

7. Punch the format hole(s) into the tape by pressing the punch atthe desired sprocket
hole.

8. Carefully lift the tape off the sprocket pins and advance it through the puncher until
the next punching position is reached. Small grease pencil markings made at strategic places on the tape may
help prevent losing hole count during tape advancement. Markings should be wiped off after the entire tape is
punched.
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9. Repeat 7 and 8 until all channels have been punched. If format holes have been
punched adjacent to the first sprocket hole, they should be duplicated adjacent to the last or 66th sprocket hole.

10. Carefully remove the tape from the puncher and turn the end of the tape containing
the 66th hole in so that the bottom side of the tape becomes the top side. Channel No. 1 should still appear on
the right side of the sprocket hole column. With the tape reversed in this manner, engage the 66th sprocket
hole with the center sprocket pin of the puncher. Also engage the first sprocket pin with a corresponding hole.
This will keep the tape even and aligned for the next step.

11. Apply a thin coat of Elmer's Glue (or equivalent) across the width of the tape adja-
cent to the 66th sprocket hole. Application may be made with a toothpick.

12. Holding the middle section of the tape firm against the flat portion of the puncher,
bring the free end of the tape with the first sprocket hole over and place it above the cemented end. Engage the
first sprocket hole with the same sprocket pin protruding through the 66th hole. Align any holes which may
have been punched adjacent to the first and 66th sprocket holes so that they complement each other perfectly.

13. Apply pressure to the union until it is held firm.

14. Clean excess cement from tape punch.
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CHAPTER 5

INSTALLATION AND INITIAL CHECKOUT

5-1. INSTALLATION.

a. Remove bolts attaching cabinet to skid assembly.

b. Remove equipment from skid; lower caster assemblies and move equipment to selected site.
At least three feet of clearance should be provided all around cabinet with two feet of clearance above cabinet.

c. Remove protective covering.

d. Connect power and signal cables, passing cables through openings in bottom of cabinet.

e. Remove the four bolts beneath printer supporting channel to free the printer shock-mounts.

f. Remove screw from lower logic gate pivot support, through gate hinge arm, to free the gate.

g. Level the equipment by turning caster jackscrews, as required.

5-2. INITIAL CHECKOUT.

Carefully inspect equipment for obvious faults, such as loose cable connections, PC cards not fully
seated, broken wires, etc. After taking any corrective action required, follow the procedures of the Operating
Instructions Manual for starting the equipment.

IWARNING I
INSPECT SEQUENCER TERMINAL BLOCK STRAP TERMI­
NALS 1 THROUGH 13 FOR THE PROPER STRAPPING IN
ACCORDANCE WITH THE TYPE OF PRIMARY USED AS
SPECIFIED BELOW.

CONNECTIONS FOR 3 ep, 208V, 60 CPS, 4 WIRE

TB301

4

2

3

1

i-Ti340-1 l
I 1 I
I 2 I
I 3 I
I 4 I

I 5 I
I 6 I

I 7 I
I 8 I

TB401~ :0 I

MOUNTED ON I 11 I
SEQUENCER

UNIT I 12 I
13 JL _

ep 1----+-1

ep 2-----1

ep 3-----1

GRD ------i~1

NEUTRAL ---~I

AC INPUT
BARRIER
STRIP

POWER
LINE
INPUT
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CONNECTIONS FOR 1 ep , 115V, 60 CPS

ACINPUT/
BARRIER
STRIP

TB301

--+- 1

2

3

--+- 4

--- 5

POWER
LINE
INPUT

AC HOT

AC COM

GRD

i-TB401l

I 1 I

I 2 I

I 3 I

I 4 I

I
5 I

I 6 I

I : I

I 9 I
~ 10 I

TB401------ !I 11 I
MOUNTED ON I
SEQUENCER I 12
UNIT

L_~_J

CONNECTIONS FOR 1 ep , 220V, 60 CPS, 3 WIRE

4

1

3

2

5

TB301 r-TB401-l
I 1 I
I 2 I
I 3 I

I 4 I
I 5 I
I 6 I
I 7 I

I : I
I 10 I

TB401~I 11 II

MOUNTED ON 12
SEQUENCER

UNIT L_~_J

GRD

AC L1 -----..I

ACL2-----..I

AC COM

ACINPUT
BARRIER
STRIP

POWER
LINE
INPUT

5-2



CONNECTIONS FOR 1 <P, 230V, 50 CPS

ACINPUTI
BARRIER
STRIP

TB301

- 1

2

3

- 4

- 5

POWER
LINE
INPUT

AC HOT

AC COM

GRD

I TOO1-l
I 1 I

I 2 I

I 3 I

I : I

I 6 I
I 7 I

I : I
I 10 I

TB401----------1 11 I
MOUNTED ON I
SEQUENCER 12 I
UNIT

L_~_J
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Figure 5-1. Installation Drawing
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CHAPTER 6

PREVENTIVE MAINTENANCE

6-1. GENERAL INFORMATION.

It is recommended that the following cleaning, lubricating, and inspection procedures be used in
order to keep the equipment in best operating condition. The time schedule given is based on normal operation
and environment. If the printer is not used for extended periods of time, the frequency of maintenance opera­
tions should be based on time-since-last-performance rather than hours-of-operation. Shorten the time be­
tween maintenance operations when the system is operated in a dusty, humid, or hot area. Replace the cover
panels as quickly as possible to prevent dust or moisture collecting inside the equipment.

6-2. MATERIALS.

a. Cleaning Materials.

1. Lint-free cloth.

2. Orange stick.

3. Cleaning solvent.

4. Typewriter cleaning fluid.

5. Soft sash-type cleaning brush.

6. Toothbrush-type cleaning brush.

b. Lubricating Materials.

1. Bemol HI0XT or equivalent grease.

2. Standard Oil Co. of Indiana LO-17, Gulf Oil Co. Gulfcrest C, or equivalent light
machine oil.

6-3. SIXTEEN-HOUR MAINTENANCE.

Perform the following cleaning and inspection procedures after 16 hours of operation or once a week,
whichever occurs first.

a. Preparation.

Open all cabinet covers and panels; open yoke; remove paper, inked ribbon and ribbon rolls.

b. Cleaning.

1. Vacuum out all dust from exposed areas and parts, being careful not to damage
electrical connections or disturb adjustments.

2. Brush the print roll clean with toothbrush-type cleaning brush.

3. Brush around print hammer heads and armatures with soft sash-type cleaning brush.

4. Vacuum again to remove any particles or dust remaining.

c. Lubrication.

No lubrication is required as part of the 16-hour maintenance procedure.

d. Inspection.

Perform a visual inspection; if any evidence of possible malfunction is apparent, perform
the aD-hour inspection.
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6-4. EIGHTY-HOUR MAINTENANCE.

Perform the following cleaning, lubrication, and inspection procedures after 80 hours of operation
or once a month, whichever occurs first.

a. Preparation.

Open all cabinet covers and panels; open yoke; remove paper, inked ribbon and ribbon rolls.

b. Cleaning.

1. Vacuum out all dust from exposed areas and parts, being careful not to damage
electrical connections or disturb adjustments.

2. Wipe exposed areas and parts with a lint-free cloth slightly moistened with cleaning
solvent. Clean areas adjacent to electrical connections and places that are difficult to reach with the cloth
wrapped around an orange stick.

3. Using a toothbrush-type cleaning brush and typewriter cleaning fluid, scrub the
print roll thoroughly, making sure that all characters are clean.

4. Apply air under pressure to all exposed hammer parts. Pay particular attention to
the heads and armatures; any dust or paper shavings caught in either place will affect hammer travel.

c. Lubrication.

Perform the lubrication procedure of paragraph 6-5 as part of every sixth 80-hour mainte­
nance routine, that is, once every 480 hours of operation or once every six months, whichever occurs first.

d. Inspection.

Perform the following inspections after cleaning and lubrication.

1. Check all electrical connectors and ground connections.

2. Examine all belts for proper tension and signs of wear. Replace any that appear
likely to become unserviceable before the next inspection.

3. Check hammer alignment, adjusting as necessary.

6-5. LUBRICATION.

Once every 480 hours of operation or once every six months, whichever occurs first, perform the
following routine as part of the 80-hour maintenance procedure.

Do not overlubricate.

a. Ribbon Drive Assembly.

Place a few drops of light machine oil on the input shaft of the gear reduction box on the
right-hand ribbon support assembly.

b. Yoke Assembly.

Place several drops of light machine oil on the yoke pivot pins and yoke link pins.

c. Yoke Drive.

Apply a very light coating of grease to the drive chain.
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CHAPTER 7

CORRECTIVE MAINTENANCE

7-1. GENERAL.

This chapter contains instructions for performing corrective maintenance on printer components and
assemblies. This chapter is divided into subsections covering the corrective maintenance procedures for each
component unit or assembly.

7-2. CONTROL ELECTRONICS.

The only adjustments normally made in the control logic are outlined in the following paragraphs.

a. Clutch and Brake Current Adjustments.

1. Clutch Pulse and Hold Waveforms (refer to Figure 7-1). Test points TP06 and
TP07 are provided on the P. F. Control and Sense card to monitor the waveform and amplitude of the pulse and
hold currents passing through the clutch coil. The currents are represented by output voltages developed across
a one-tenth ohm resistor in series with the coil. The hold currents must be adjusted first.

To adjust the clutch hold current, connect an oscilloscope across TP06 and TP07,
program test printing to feed paper advance pulses and then adjust R203 for O. 12 volts on the scope.

To adjust the clutch pulse current, connect an oscilloscope across TP06 and TP07,
program test printing to feed paper advance pulses and then adjust R201 for 0.55 to 0.6 volts on the scope.
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Figure 7-1. Paper Feed Brake and Clutch Waveforms

2. Brake Pulse and Hold Waveforms (refer to Figure 7-1). Test points TP04 and
TP05 are provided on the P. F. Control and Sense card to monitor the waveform and amplitude of the currents
pulse and hold currents passing through the brake coil. The currents are represented by output voltages devel­
oped across a one-tenth ohm resistor in series with the coil. The hold current must be adjusted first.
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To adjust the brake hold current, connect an oscilloscope across TP04 and TP05,
stop test printing and then adjust R204 for 25 millivolts on the scope.

To adjust the brake pulse current, connect an oscilloscope across TP04 and TP05,
program test printing to feed paper advance pulses and then adjust R202 for 0.5 to 0.8 volts on the scope.

7-3. PRINTER.

a. Yoke Adjustments.

The printer yoke should be adjusted in accordance with the yoke alignment procedures below:

1. Print for several seconds without bottom sheet of paper of a multiple part form.
The alignment of hammers to print roll will be indicated on the face of each hammer. See Figure 7-7 G.

2. Remove ribbon cover.

3. Loosen locking setscrew (Figure 7-2).

4. Turn left-hand yoke pivot pin clockwise to move yoke left and counterclockwise to
move yoke right.

5. Tighten locking setscrew.

6. Repeat this procedure including printing without bottom paper until the yoke is
correctly aligned.

7. Replace ribbon cover.

LOCKING SET SCREW

LEFT HAND
YOKE PIVOT PIN

Figure 7-2. Yoke Alignment Adjustment
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b. Print Roll Maintenance Procedures.

All required print roll maintenance should be performed in strict accordance with the pro-
cedures below:

Removal.

1. Loosen setscrew in print roll pulley (see Figure 7-8) that retains ribbon drive
pulley; remove "0" ring ribbon drive belt and ribbon drive pulley.

2. Loosen the three socket head cap screws holding right end bearing retainer to re-
lieve tension on print roll belt; slide belt from print roll pulley.

3. Remove the three socket head screws and bearing retainer; remove wave washer.

4. Remove socket head cap screw on left end of print roll shaft; remove disk clamp,
character index disk or code wheel, and flanged spacer.

5. Mark sensing support ring and frame for reassembly alignment; remove ring
clamps and sensing support ring.

6. Pry out spring retaining ring.

7. Push print roll pulley and pull on left end of print roll shaft until left-hand bearing
is free; pull print roll straight out from ribbon guide.

Do not allow print roll to contact ribbon guide or yoke; such
contact can damage engraving.

8. Support removed print roll by wooden V-blocks.

Replacement of Damaged Section.

1. The print roll is dynamically balanced after assembly in manufacture. It is essen-
tial on reassembly that parts are returned as nearly as possible to their initial position. As an aid in accom­
plishing alignment, draw a chalk line along the left-hand spacers, the right-hand spacers and pulley, and note
the character row the latter lines up with.

2.
assembly.

3.

4.

5.
removed.

Remove the print roll pulley, noting the positions of the three cap screws for re-

With a bearing puller, remove the right end bearing.

Remove spacers, noting their order for reassembly.

Slide print roll sections from shaft, noting their order, until damaged section is

Under no circumstances should a metal screwdriver be used
to pry the segments.

6. Replace damaged section and return other sections to their initial positions.

Note

Straight print roll segments can be replaced either end first;
make certain that they are properly oriented to avoid inverted
printout.

7. Return spacers, in proper order, and align them with each other and the character
row noted in Step 1 by the chalk line. Check alignment of left-hand spacers by their chalk line.
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8. Start bearing on shaft, making certain that it is positioned squarely.

9. Align chalk mark of pulley with chalk line of spacers; replace cap screws in their
proper holes and turn in until slight but equal resistance is met on all three.

10. Fully seat bearing, pulley, and screws by turning each screw, in sequence, a
small but equal amount. Remove chalk marks.

Installation.

1. Carefully insert print roll into ribbon guide until left print roll bearing is seated.

Do not allow print roll to contact ribbon guide or yoke;
such contact can damage engraving.

2. Insert spring retaining ring.

3. Replace sensing support ring in its initial position, by marks made in a. (5), and
secure with replaced ring clamps.

4. Replace flanged spacer, character index disk, and disk clamp; make certain disk
and alignment pin are engaged; secure with cap screw.

5. Insert wave washer into right end of ribbon guide, against right print roll bearing,
and replace bearing retainer with idler pulley approximately in the "7 O'clock" position.

6. Place print roll belt in position on pulleys; turn bearing retainer until proper ten-
sion is obtained, then tighten the three cap screws.

7. Insert ribbon drive pulley into print roll pulley and secure with setscrew. Replace
"0" ring ribbon drive belt.

c. Ribbon Feed Adjustments.

Ribbon drive mechanism adjustments are required to change the points of ribbon feed re­
versal and to obtain correct tension in the ribbon for maximum ribbon life and proper printout.

Ribbon Replacement.

When it becomes necessary to replace the ribbon, follow the procedures outlined in the
Chapter 3, Operation.

Ribbon Reversal Adjustment.

The ribbon feed should reverse when 2 or 3 turns of ribbon are remaining on the depleting
roll. Use the following procedures as a guide when setting the ribbon reversing point:

1. Feed the ribbon for 2 or 3 cycles of ribbon feed observing reversal points on both
ribbon rolls to estimate adjustment required.

2. The microswitch actuating arms have adjusting screws which actuate the micro-
switch. Turn the screw clockwise to increase, and counterclockwise to decrease the number of turns of ribbon
remaining on the roll at reversal.

3. Repeat this procedure of cycling the ribbon and adjusting the microswitch actuators
until the ribbon reverses when 2 to 3 turns of ribbon remain on each roll.

Ribbon Tension Adjustment.

Correct ribbon tension adjustment holds the ribbon taut across the printing area to prevent
smudged printout, yet does not stretch the ribbon excessively. Use the follOWing procedures as a guide when
setting ribbon tension:
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1. Remove the ribbon and install an empty ribbon mandrel in the upper position.

2. Secure a piece of string or lacing cord to the locating pin on the ribbon mandrel
spindle and wind several turns around the mandrel.

3. Hook a spring tension scale in a loop tied to the free end of the string.

4. Holding the scale firmly, pull scale until mandrel turns. The scale should indicate
a nominal value of 16 inch-ounces.

5. Turn the adjusting screw in the pressure block (Figure 7-3), located on the right-
hand yoke near the cap roller of the ribbon and roll assembly, clockwise to increase tension and counterclock­
wise to decrease tension.

6. Repeat the procedure for the lower position until the desired ribbon tension is
achieved.

PRESSURE

RIBBON SENSING ARM

CAP

PRESSURE
£\]1.-------::'7 AD JUST ING

SCREWS

Figure 7-3. Ribbon Tension Adjustment

d. Paper Feed Adjustments.

Pencilscope.

The pencilscope is an aid in determining the condition of the clutch and brake assemblies and
the paper drive mechanism. An increase in paper time indicates worn plates in the clutch and brake assem­
blies, and loose or worn belts. An excessive amount of paper flutter indicates loose belts, loose paper tractor
chains, and tractors fitting loosely on the splined shafts.

The pencilscope is also a quick, easy, and accurate method for measuring paper feed time.
Paper feed time is important because, during the time paper is being moved, the printer should not receive
print commands. If print commands are received at this time, misplaced characters will result. Further,
when the actual paper feed time is known, a more efficient use of time in the printer is possible. If, for ex­
ample, 25 milliseconds is allowed for paper feed and the paper is actually fed in 17 milliseconds, the printer
is unproductive for 8 milliseconds. The printer, therefore, is not operating at peak efficiency.
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Upon receipt of the printer from ANelex, several pencilscopes should be made to determine
the paper feed time. Comparing pencilscopes made after the printer has been in service with the pencilscopes
made when the printer was installed will quickly indicate any misadjustments or worn units. The tools required
for making a pencilscope are: a ball point pen, straight edge, and metric scale. Use the following procedures
for making a pencilscope:

1. Advance blank paper line-by-line through the printer.

2. Draw a line across the paper using the straight edge as a guide. Move the pen at a
steady rate. The accuracy of the pencilscope depends on how constant the rate of pen movement is.

3. Repeat Step 2 several times to make an accurate pencilscope.

4. Remove the paper from the printer and place it on a flat surface. The pencilscope
trace will be shown in Figure 7-4 @. The little waviness just before point B is paper flutter, sometimes
called overshoot. For clarity it is shown exaggerated. In most cases paper flutter will not be noticeable in
the pencilscope.

A,

A2

® 8 1 A3

82

8 3

AI

A2

® 8, A3

82

83

Figure 7-4. Pencilscope Trace

5. Determine milliseconds per revolution of the print roll from the table. For ex-
ample, if the print roll speed is 1000 rpm, the milliseconds per revolution (mpr) would be 60. O.

6. Draw vertical lines at points A and B on the pencilscope. Make the vertical lines
at right angles to the horizontal lines of the pencilscope. The pencilscope willnowbeas shown in Figure 7-4@.
The time between line A1 and line A2 is the time for one complete print cycle, and the time between A1 and B1
is the paper feed time.

7. Place the metric scale diagonally from line A1 to line A2 with zero at line A1 and
the mpr number at line A2. To continue the above example, zero would be at A1 and 60.0 at A2'

8. The number on the metric scale at line B1 is the time in milliseconds for paper
feed. In our example, this is 17 milliseconds.

9. The absence of a sharp angle at "A" indicates a worn armature plate or insufficient
spring tension on the armature plate in the paper feed clutch or a faulty advance paper signal. An enlarged
flutter indicates incorrect belt tension, loose paper tractor chains, or tractors fitting loosely on splined drive
shafts.
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Paper Drive Clutch.

When the pencilscope as described in paragraph a, above, indicates a worn clutch armature
plate or insufficient spring tension the clutch must be disassembled to inspect these components.

Remove the drive belt, drive pulley, and the flange mounted field assembly to reach the
clutch armature and armature spring. Remove the clutch hub to remove the spring.

Replace the armature plate if excessively worn. When the armature plate is not excessively
worn increase the armature plate spring tension by bending the spring.

Replace the components and repeat the pencilscope.

Paper Tractors.

1. Alignment of Tractors. The chain in each tractor must be aligned to the frame of
that tractor. The position of the chain in each tractor will then be aligned to the position of the chains of the
other tractors. This will insure even driving of the paper forms through the printer without tearing of the drive
holes in the paper. On the frame of each tractor in the chain track is an index line. Lift the paper hold-down
plates of the lower tractors and manually turn the splined shaft until the leading edge of a link in one tractor is
on the index line. Check the position of the chain in the other tractor. To move the chain without turning the
splined shaft, loosen the three cap screws on the chain drive sprocket. This will allow rotation of the sprocket
chain without rotation of the splined shaft. Move the chain until the leading edge of a link is aligned with the
index line. Tighten the three cap screws. The two lower tractors are now aligned. To align the upper tractors
to the lower tractors, place the paper tension adjusting knob in the center of its travel. This will allow max­
imum adjustment. Rotate the lower splined shaft until the chain in each tractor is aligned to the index line.
Align the chain in each of the upper tractors by loosening the cap screw at the drive sprockets. After aligning
the chains, tighten the cap screws. Check alignment by inserting lined paper. Close the hold-down and line up
between marks.

2. Adjustment of Tractors. The position of the tractors on the shafts is adjustable by
the printer operator. The tractor pairs are adjustable to allow printing on forms of different widths. The con­
trol knob allows the tractor pairs to slide right or left.

3. Chain Tension. The chain tension is adjustable in each tractor. Correct chain ten-
sion will assure even and straight feeding of paper through the printer. Check the tension by lifting the chainat
the center (midway between the drive and idler sprockets). The chain should lift up not more than 1/8-inch
from the chain track. The idler sprocket is on an eccentric bushing. The distance between the centers of the
drive and idler sprockets is varied by turning the eccentric bushing. This change in distance will change the
chain tension. The eccentric bushing is held in position by a setscrew accessible through the chain track. To
adjust the chain tension loosen the setscrew and turn the eccentric bushing with a spanner wrench. After ad­
justing chain tension, check the alignment of the chain in the tractor. Adjust the alignment as necessary.

Belt Tension.

Correct belt tension is important in the operation of the tractor drive system. Loosened
belts will allow sloppy paper feed with uneven line spacing resulting. Excessive belt tension will shorten the
life of the belts and cause needless wear of supporting shafts and bearings. The belt has a tension double idler
assembly (see Figure 7-8).

e. Vertical Format Adjustment and Service.

Format Diode Block Adjustment.

The alignment between the holes in the format tape and the photo-diodes is adjustable. Since
the tape drive wheel is fixed, the horizontal position of the photo-diode blocks is adjustable. This adjustment
is provided to compensate for slight hole misalignments due to the large punching tolerances allowed in the for­
mat tape preparation. When channel leakage is eVident, reposition the photo-diode blocks. Place a tape which
has a row of holes encompassing all channels in position over the photo-diodes. Loosen the photo-diode block
cap screws and position the block so that each photo-diode is visually beneath its corresponding hole in the for­
mat tape. Remove the format lamp assembly for visual examination of alignment. Tighten the photo-diode
block cap screws and replace the lamp assembly. When replacing the lamp assembly the generated light must
be centered on the photo-diodes.
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Format Tape Preparation and Installation.

A suggested procedure for the preparation and installation of a printer vertical format tape
can be found in Chapter 4.

Format Tape.

Replace tape when worn or damaged as specified in Chapter 4.

Line Count Generator.

The lamp boards used with the Line Count Generator and the Vertical Format Assembly
contain bulbs which are prefocused and rated for 10,000 hours minimum. If a bulb burns out, the entire board
must be replaced. No special alignment procedures are required to replace a lamp board, however, care
should be taken to prevent heat damage when unsoldering and soldering the leads on the board.

The diode boards used in conjunction with the lamp boards contain photodiodes which are
also rated for long life. If a_photodiode malfunctions, the entire board or a complete diode mount should be
replaced to reduce downtime. The lindividual diode should be replaced at a later, convenient time. No special
alignment procedures are required to replace a diode board, however, care should be taken to prevent heat
damage when unsoldering and soldering the leads on the board.

The code wheel disks used with the Photo-Data Pulse Generator and Line Count Generator
should not require any replacement in normal life if careful servicing procedures are followed.

Data 5 and Strobe 5.

Data 5 and Strobe 5 are printed circuit cards and are replaced as a unit. Refer to the
Reference DraWing Section for a detail schematic and circuit description.

f. Photo-Data Pulse Generator Phasing Adjustment and Service.

The Code Wheel mounts on the print roll and is held by a collar and hex nut. The Code
Wheel should not require replacement in normal serVice, except when replacing print drum. The bulbs in the
lamp assembly should be entirely replaced whenever one burns out. The individual photodiode or entire
board may be replaced as desired. However, heat damage may accidentally occur whenl soldering and unsold­
ering the diode leads.

If a bulb in the Lamp Assembly burns out, the entire board must be replaced. No special
alignment procedures are required to replace a lamp board, however, care should be taken to prevent heat
damage when unsoldering and soldering the leads on the board. The diode boards used in conjunction with the
lamp boards contain photodiodes which are also rated for long life. If a photodiode malfunctions, the entire
board or a complete diode mount should be replaced to reduce downtime. The I individual diode should be re­
placed at a later, convenient time. No special alignment procedures are required to replace a diode board,
however, care should be taken to prevent heat damage when unsoldering and soldering the leads on the board.

The Photo-Data Pulse Generator may be adjusted to correct phasing misalignments as in­
dicated in Figure 7-5. The procedure for correcting phasing is as follows:

1. Compare the printer readout with Figure 7-5 to determine the type of misalign-
ment.

2. For misalignment A turn the character phasing control counterclockwise and
monitor the printer readout.

3. For misalignment B turn the character phasing control clockwise and monitor
the printer readout.

4. For misalignment C proceed as follows:

(a) Set external circuitry to print the first character of the character
sequence.

(b) Print several lines and monitor the printer readout.

(c) Loosen hex nut on collar and manually rotate the print roll until the
first character of the character sequence is in printing position.
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© CORRECT PROGRAMMED READOUT

DPSSFDU ACTUAL READOUT

(FIRST CHARACTER PULSE NOT ALIGNED

WITH FIRST CHARACTER ON PRINT ROLL)

Figure 7-5. Examples of Phasing Misalignment

(d) Hold the print roll in this position and turn the code wheel until the hole
for the first character is aligned; tighten nut.

(e) Print several lines and monitor the printer readout.

g. Hammer Module Adjustments.

Three basic methods for evaluating printout quality and determining proper corrective
actions are given below.

1. If two factory adjusted modules are available proceed as follows:

(a) Substitute the two reference modules for two end modules presently
installed.

(b) Bring in the overall penetration (Figure 7-6) until the reference modules
are printing medium dark.

(c) Adjust the individual penetration and flight times (refer to paragraph (b),
below) of all other modules to match the printout quality of reference modules.

2. If no factory adjusted modules are available, but spare modules are, proceed as
follows:

(a) In a hammer module, back off the individual penetration adjustments so
that they do not stop the hammer flight.

(b) Apply six volts d-c to each hammer and, with shim stock, measure the
gap between the hammer and the top stop. If it is between. 0075 inch and. 0035 inch the hammer is gapped
properly. Next insert a shim which is .0015 inch less than the measured gap and set the individual penetration
down to it. When two modules are found which can meet the above specifications, they may be used as refer­
ence modules as in (a), above.

Note

If modules are found which vary from the above gapping
specifications, they should be returned to ANelex for re­
setting.
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PENETRATION ADJUSTING SCREW

Figure 7-6. Penetration and Flight Time Adjustments

3. The need for hammer module and mounting plate adjustments can be indicated by
certain errors in printout character quality as illustrated in Figure 7-7. To obtain a printout sample for com­
parison with Figure 7-7, proceed as follows:

(a) Start the printer and program the computer to print "M" in each column.
The letter "M" is used for monitoring purposes because a full width and full height character will quickly re­
veal any misalignment.

Note

When M's are not available use a comparable symbol.

(b) Monitor the printout and compare with Figure 7-7 to determine what mis-
alignments are present.
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Figure 7-7. Examples of Hammer Misalignment
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h. Alignment Procedures.

Typical misalignments and proper corrective actions for each are given below. Refer to
Figure 7-7.

1. Misalignment A. One hammer is printing heavy because its penetration is greater
than that of the other hammers.

(a) Open the yoke and remove the paper and paper guide plate.

(b) Turn the penetration adjusting screw (Figure 7-6) clockwise approximately
5 degrees.

This is a critical adjustment and care should be taken
not to overcorrect.

(c) Return the yoke to the printing position.

(d) Replace the paper guides and the paper.

(e) Monitor the printout and repeat the adjustment procedures until the correct
printing weight for the faulty hammer is obtained.

2. Misalignment B. One hammer is printing light because its penetration is less than
that of the other hammers.

(a) Open the yoke and remove the paper and the paper guide plates.

(b) Turn the penetration adjusting screw counterclockwise approximately
5 degrees.

(c) Return the mounting plate to the printing position.

(d) Replace the paper guides and the paper.

(e) Monitor the printout and repeat the adjustment procedures until the correct
printing weight for the faulty hammer is obtained.

3. Misalignment C. One hammer is smudging. The face of the hammer is vibrating
against the print roll or is remaining too long (excess dwell time) in the strike position. Excessive dwell time
is indicated by a low character as well as a smudged one.

(a) Open the yoke and remove the paper and the paper guide plates.

(b) Examine the module which has the smudging hammer for dirt or a broken
reed.

(c) The individual penetration adjusting screw may be incorrectly positioned.
Adjust as directed for misalignment A.

(d) If the smudging cannot be corrected by cleaning or by adjusting the pene-
tration, the hammer module with the smudging hammer must be replaced. Refer to paragraph 7-3 i. of this
section for hammer module replacement.

4. Misalignment D. One hammer is printing high. The flight time of the hammer is
short in comparison to the flight time of the other hammers.
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(a) Turn the rear flight limit adjusting screw (Figure 7-6), accessible through
the module mounting plate, counterclockwise approximately 5 degrees.

The adjusting screw fits tightly. Db not force it; other­
wise the small hexagonal socket may be stripped.

(b) Monitor the printout and repeat the adjustment procedure until the correct
alignment for the faulty hammer is obtained.

5. Misalignment E. One hammer is printing low. The flight time of the hammer is
long in comparison with the flight time of the other hammers.

(a) Turn the rear flight limit adjusting screw, accessible through the module
mounting plate, clockwise approximately 5 degrees.

(b) Monitor the printout and repeat the adjustment procedures until the correct
alignment for the faulty hammer is obtained.

6. Misalignment F. When misalignment F is indicated proceed as follows to accurately
determine the source of misalignment.

(a) Stop the printing and paper feed.

(b) Remove the bottom sheet of paper. This will allow the hammers to strike
the carbon paper. The alignment of the hammers to the print roll will be indicated on the face of each hammer.

(c) Print without the bottom sheet of paper for approximately 10 seconds.
(The same letter must be used in each column. )

(d) Stop the printer and remove the paper and paper guide plates.

(e) Examine the face of each hammer for indications of misalignment.

(f) Loosen the attaching screws of the misaligned module.

(g) Move the module in the direction indicated by the carbon impression on
each hammer face. Take care to move both ends of module to maintain it parallel. Tighten the attaching screws.

(h) Replace the paper guide plates.

(i) Print for several seconds with the bottom paper in position to remove the
carbon imprints on the hammer faces. Check alignment.

(j)
module is correctly aligned.

Repeat this procedure, including printing without bottom paper, until the

i. Replacement Procedures.

The hammer modules must be removed and replaced in sequence because of the interlocking
design of the hammer modules.

1. Hammer Module Removal.

In general, start at either side and work toward the module to be replaced.

(a) Remove the attaching screws of the two outside modules.

(b) Disconnect the wire leads from the connectors.

(c) Slide the module sideways until clear of obstructions, then lift it straight up.

(d) Continue in this manner until the faulty module is removed.
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2. Hammer Module Replacement.

In general, replace the modules by reversing the removal procedures.

(a) Align hammers visually so that the tailing hammers of the modules are
equally spaced and hammers are parallel.

(b) After all modules are replaced, align hammers as outlined above.

Note

Do not attempt to repair hammer modules. The ham­
mer modules are a factory repairable item.

j. Belt Drives.

Before checking belt tension, be sure belts are properly installed. The shiny side of the
flat drive belts must be in contact with the pulleys. If any of the drive belts have been installed incorrectly,
remove, reinstall correctly and repeat the pencilscope.

Adjust the tension of the flat drive belts (Figure 7-8) with the adjustable idler pulley assem­
blies. Moderate pressure midway between the pulleys should deflect the belt 1/16 to 1/8-inch on the short belt
and 1/8 to 1/4-inchon the long belt. Adjust the position of the idler pulleys as necessary.

The idler adjustment for the drive belt is a spring loaded plunger. The plunger pushes
against the arm which supports the tension idler pulley. The plunger is held in position with a setscrew. To
properly tension the belt, simply loosen the setsscrew and let the spring loaded plunger position the idler pulley.
Lock the plunger with the setscrew.

The belt tension for the upper drive belt must be measured with a belt tension gage (ANelex
Part Number 75712), because the position of the idler is set manually. The setscrew positions the support arm
of the idler pulley. To set the belt tension, loosen the setscrew locking nut and turn the setscrew locking nut
and turn the setscrew. After changing the belt tension, place the belt tension gage on the belt as shown in the
gage instruction sheet. If the pointer on the plunger does not align with the zero mark, remove the tension
gage and turn the setscrew again. Measure tension again. Continue in this manner until the pointer on the
gage aligns with the zero line indicating correct tension. Lock the position of the setscrew with the locking
nut.

Correct belt tension will assure maximum life of belts, even printing, and correct spacing
between lines.
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CHAPTER 8

TROUBLESHOOTING

8-1. GENERAL.

A knowledge of the principles of operation of the Series 5 Printer, Buffer and Printer Control logic
is a necessary prerequisite for diagnosis of trouble. The troubleshooting procedure given in the paragraph
below assumes that the objective is to return the system to operating condition as quickly as possible. Table
8-1 is a guide for the operator in analyzing printout quality.

In the event of an ALARM STATUS indication, check the POWER ALARM and CARD ALARM indica­
tors on the Sequencer to determine the type of fault. If the POWER ALARM is illuminated, check the fuses on
the Sequencer, 36-volt power supply and multiple-output power supply. Replace a blown fuse with a good one
of same value. If the CARD ALARM is illuminated, examine the F LOAD printed circuit cards in the printer
control and hammer driver basket assembly for a blown fuse. This condition is indicated by a projecting "flag"
on a fuse. Remove card with blown fuse from rack; replace fuse with good one of same value; replace card in
rack, making certain it is fully seated. If neither POWER ALARM nor CARD ALARM is illuminated, examine
motor and fan fuses on Sequencer. No response to closure of yoke drive switches indicates possible failure of
yoke motor fuse on the Sequencer. Replace a blown fuse with a good one of same value. If a fuse failure is not
the cause of the alarm, notify service personnel so that immediate corrective action can be taken.

8-2.

8-2-1.

TROUBLESHOOTING AIDS.

DraWings.

A block diagram of the Printer Control Logic and circuit descriptions of the printed circuit cards
used in the various sections of the control logic may be found in Chapter 10.

8-2-2. Tools and Test Equipment.

Aside from standard tools, the following special tools and test equipments are recommended. (The
extender cards recommended provide power on access to any point on the circuit cards. )

1. Extender card.

2. Any standard multimeter.

3. Tektronix, Inc., Type 531 Oscilloscope with capacitive type probe (X10 attenuation)
and CX-19 plug-in unit, or equivalent.

4. Three assorted test leads.

5. Four hexagonal socket wrenches.

8-2-3. Troubleshooting Procedures.

Table 8-1 is a troubleshooting chart for the Printer.

TABLE 8-1. TROUBLESHOOTING CHART

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION

No printing, paper advancing properly. Improper penetration. Adjust PENETRATION.

Column not printing. Hammer actuation pulse from Check external controller outputs.
external controller is missing,
or is of improper width or
amplitude.

Printing half of Character. Improper phasing. Adjust PHASING.
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TABLE 8-1 (Continued)

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION

Printing too light or dark Improper penetration. Adjust PENETRATION.

Faulty ribbon. Replace ribbon.

Paper and ribbon feed erratic. Loose signal cable connections. Ensure that signal cable connec-
tions are properly mated.

First or last column fails to print. Stretched ribbon due to contin- Change ribbon spools at intervals
ued use on one side and ribbon to prevent stretching.
skews.

Check power.

Wavy printing. Improper tractor alignment. Re-align paper tractors.

Insufficient paper tension. Adjust paper tension.

Printing on a bias. Paper feed brake slipping. Re-adjust brake holding current.

Paper feed irregular or not Paper feed clutch slipping. Re-adjust clutch holding current.
positioning properly.

Overprinting, no paper feed. Paper feed clutch inoperative. Check fuse on PC card.

Excessive paper feed, incorrect Paper feed brake inoperative. Check fuse on PC card.
line spacing.

Format channel pulses missing. Improperly punched tape. Replace tape.

Vertical Format Diode Block Re-adjust Diode Block.
misaligned.

The diode boards used in conjunction with the lamp boards contain photo-diodes which are also rated
for long life. If a photo-diode malfunctions, the entire board should be replaced to reduce downtime. The in­
dividual diode should be replaced at a later, convenient time. No special alignment procedures are required to
replace a diode board, however, care should be taken to prevent heat damage when unsoldering and soldering
the leads on the board.

The lamp boards used with the Photo-Data Pulse Generator, the Line Count Generator and the Verti­
cal Format Assembly contain bulbs which are prefocused and rated for 12, 000 hours minimum. If a bulb burns
out, the entire board must be replaced. No special alignment procedures are required to replace a lamp board,
however, care should be taken to prevent heat damage when unsoldering and soldering the leads on the board.
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CHAPTER 9

ILLUSTRATED PARTS LIST

9. 1 INTRODUCTION

This chapter contains a complete list of replaceable parts for the ANelex Series 5 Printer System.
Part index numbers, keyed to the referenced illustration, have been assigned to all parts which appear on the
illustrations. Part names in the description column have been indented to show relationship of subordinate
parts to higher assemblies.

To facilitate the procurement of parts not manufactured by ANelex, the descriptions for such parts
include the manufacturer's code number as assigned by the Federal Supply Code for Manufacturers,
Cataloging Handbook H4-1. Manufacturers' names and addresses corresponding to these code numbers are
given below. Commercially available hardware has been listed with the notation, "COML", in the part
number column; however, sufficient detail has been included in the description column to enable the user to
order replacements.
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Code Number

00141

00685

00779

01121

01295

04009

08732

09922

13812

21335

24455

43334

44655

49956

52090

55938

56185

List of Manufacturers

Manufacturer's Name and Address

PIC Design Corporation
East Rockaway, New York

Farmer Electric Company
Waban, Massachusetts

AMP Incorporated
Harrisburg, Pennsylvania

Allen-Bradley Company
Milwaukee, Wisconsin

Texas Instruments, Incorporated
Semiconductor Components Division
Dallas, Texas

Arrow-Hart and Hegeman Electric Company
Hartford, Connecticut

Solid State Products Company
Salem, Massachusetts

Burndy Corporation
Norwalk, Connecticut

Dialco Electric Corporation
Brooklyn, New York

Fafnir Bearing Company
New Britain, Connecticut

General Electric Company
Lamp Division
Cleveland, Ohio

General Motors Corporation
New Departure Division
Bristol, Connecticut

Ohmite Manufacturing Company
Skokie, Illinois

Raytheon Manufacturing Company
Waltham, Massachusetts

Rowan Controller Company
Baltimore, Maryland

Raytheon Company
Commercial Apparatus and Systems Division
Industrial Operation
South Norwalk, Connecticut

Speedway Manufacturing Company
Cicero, Illinois
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5685

Code Number

56289

58474

59875

61463

63743

70854

71041

71400

71729

73976

74193

75173

75382

77342

81073

83259

84171

84411

89462

List of Manufacturers (Cont'd)

Manufacturer's Name and Address

Sprague Electric Company
North Adams, Massachusetts

Superior Electric Company
Bristol, Connecticut

Thompson Ramo Wooldridge, Inc.
Cleveland, Ohio

U. S. Rubber Company
New York, New York

Ward Leonard Electric Company
Mt. Vernon, New York

Barden Corporation
Danbury, Connecticut

Boston Gear Works
Quincy, Massachusetts

Bussmann Manufacturing Company
St. Louis, Missouri

Crescent Box Corporation
Philadelphia, Pennsylvania

Hardware Products Company
Cambridge, Massachusetts

Heinemann Electric Company
Trenton, New Jersey

Howard B. Jones
Chicago, Illinois

Kulka Electric Mfg. Company, Inc.
Mt. Vernon, New York

Potter and Brumfield, Inc.
Princeton, Indiana

Grayhill, Incorporated
Chicago, Illinois

Parker Seal Company
Culver City, California

Arco Electronics, Incorporated
New York, New York

Good-All Electric Mfg. Company
Ogallala, Nebraska

Waldes Kohinoor, Incorporated
Cambridge, Massachusetts
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List of Manufacturers (Cont'd)

Code Number Manufacturer's Name and Address

91146 Cannon Electric Company
Salem, Massachusetts

91662 Eko Corporation
Willow Grove, Pennsylvania

91929 Minneapolis-Honeywell Regulator Company
Micro Switch Division
Freeport, Illinois

97965 Stancor Electronics, Incorporated
Chicago, Illinois

FIG. a PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE

9-1- 15337 ANELEX SERIES 5 PRINTER SYSTEM. ........ 1
-1 50629Gl PRINTER ASSEMBLY (see Figure 9-2 for detail 1

breakdown)
-2 5l716Gl LOGIC GATE ASSEMBLY (see Figure 9-17 for detail 1

breakdown)
-3 68623 MULTIPLE POWER SUPPLY (see Figure 9-11 for 1

detail breakdown)
-4 62770 HAMMER BASKET ASSEMBLY (see Figure 9-12 for 1

detail breakdown)
-5 62756 CAPACITOR BANK ASSEMBLY (see Figure 9-13 for 1

detail breakdown)
-6 62678-2 POWER SUPPLY, 36 volt (see Figure 9-14 for detail 1

breakdown)
- 62747 CONSOLE ASSEMBLY .............. .. 1
-7 62435 SEQUENCE ASSEMBLY (see Figure 9-15 for 1

de tail breakdown)

I
I
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Front View

Rear View

Figure '9-1. ANelex Series 5 Printer System
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FIG. a PART
INDEX NO.

NO.

9-2- 50629Gl
-1 61502Gl

-2 10-66609
-3 10154
-4 87683
-5 10195
-6 530-110-001
-7 82055
-8 10187
-9 87583
-10 87719
-11 61642G2
-12 66210
-13 61674G3

-14 30314
-15 77582

-16 10173
-17 10196
-18 50633G2

DESCRIPTION
1234567

PRINTER ASSEMBLY (see Figure 9-1-1 for NHA) ..
PRINT ROLL ASSEMBLY (see Figure 9-3 for detail

breakdown)
HAMMER MODULE ...
BELT, Paper feed ..
PULLEY, Paper wheel.
BELT, Intermediate
BELT, Ribbon drive
PULLEY, Ribbon drive .
BELT, Print wheel ..
PULLEY, Hinge pin ..
HOLD DOWN SUBASSEMBLY.
FAN AND FILTER ASSEMBLY .
RIBBON AND ROLL
YOKE AND RIBBON DRIVE ASSEMBLY (see Figure

9-4 for detail breakdown)
CHARACTER INDEX DISC . . . .
LAMP AND DIODE ASSEMBLY (see Figure 9-5 for

detail breakdown)
MOTOR, Electrical
BELT, Motor . . .
BASIC FRAME ASSEMBLY (see Figure 9-6 for

detail breakdown)

9-6

MFR UNITS USABLE

CODE PER ON
ASSY CODE
Ref

1

40
1
1
1
1
1
1
1
2
1
1
1

1
1

1
1
1
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Front View

Rear View

3

4

5
7

6

8

9

14

1LJ1t----;;r- 15
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Figure 9-2. Printer Assembly
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FIG. a PART MFR UNITS USABLE
INDEX

NO. DESCRIPTION CODE PER ON
NO. r 2 3 4 5 6 7 ASSY CODE

9-3- 6150201 PRINT ROLL ASSEMBLY (see Figure 9-2-1 for NHA). Ref
-1 77516 PULLEY, 2 inch. 1

(ATTACHING PARTS)
-2 842-122-094 SCREW, Soc hd, cap, 10-32 x 2 in. Ig 3

---*---
-3 525-122-011 BEARING, Ball 1
-4 77517 SPACER, Print roll 1
-5 87692 SPACER, Print roll . 2
-6 SEGMENT, Engraved 8
-7 97559 KEY, Print roll 1
-8 61508 SHAFT, Print roll . 1
-9 525-122-012 BEARING, Ball 1
-10 77515 RETAINER, Bearing 1

(ATTACHING PARTS)
-11 842-122-086 SCREW, Soc hd, cap, 10-32 x 1/2 Ig 3

---*---

Figure 9-3. Print Roll Assembly
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FIG. a PART MFR UNITS USABLE
INDEX NO.

DESCRIPTION CODE PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-4- 61674G3 YOKE AND RIBBON DRIVE SUBASSEMBLY (see Ref
Figure 9-2-13 for NHA)

-1 91772 HUB, Armature . 2
82098 CRANK ASSEMBLY . 1

-2 92672 KNOB. 1

(ATTACHING PARTS)
-3 829-111-005 RING, Retaining 2

---*---
-4 82097 CRANK. 1
-5 91793 PLATE, Armature 1

(ATTACHING PARTS)
-6 842 -122 -022 SCREW, Cap, soc hd, 4-40 x 1/4 19 2

933-111-003 WASHER, Lock, No. 4 2
---*---

62471G4 REDUCTION GEAR SUBASSEMBLY 1

(ATTACHING PARTS)
-7 842-122-086 SCREW, Cap, soc hd, 10-32 x 1/2 19 . 4

---*---
-8 91774 FIELD ASSEMBLY, Clutch 2

(ATTACHING PARTS)
-9 842-122-044 SCREW, Cap, soc hd, 6-32 x 3/8 19 10
-10 933-105-004 WASHER, Plain, No. 6 14

---*---
-11 546-103-007 BEARING, Flanged 1
-12 10201 ROTOR, Clutch 2

82071 SWITCH SUBASSEMBLY 1 I
-13 11SMI-T SWITCH, Micro 91929 2 !

i I
I

(ATTACHING PARTS)
-14 COML SCREW, Machine, bd hd, No.' 2-56 x 3/8 19. 4
-15 COML WASHER, Lock, No.2 4 I
-16 COML WASHER, Plain, No.2 4 I

I
---*---

-17 97514 INSULATOR, Strip . 1
-18 82096 BRACKET, Switch 1

76594 SHAFT SUBASSEMBLY, Input. 1
-19 82054 PULLEY 1

(ATTACHING PARTS)
TYPE A , PIN, Groove, 1/16 x 5/8 19 . 1

I
-20 COML SETSCREW, Soc hd, 8-32 x 1/4 19 . 1

*--- ---

-21 82041 HOUSING, Bearing 1
-22 F33KDD5 BEARING, Ball, Class . 2
-23 82072 GEAR, Worm, reduction. 1

(ATTACHING PARTS)
-24 TYPE A PIN, Groove, 1/16 x 3/8 19 . 1

*--- ---

-25 A2-30 SHAFT 00141 1
-26 546-103-009 BEARING, Flanged 1
-27 82074 ACTUATOR SUBASSEMBLY, Switch 1
-28 82214G4 SHAFT SUBASSEMBLY 1
-29 76592 CAM AND GEAR. 2
-30 97570 SPACER, Laminated 2
-31 829-111-013 RING, Retaining 2
-32 870-201-320 SPRING, Tension, . 180 dia x 2 in. Ig x .031 1
-33 870-201-302 SPRING, Tension, .180 dia x 1-1/4 in. 19 x .022 1
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FIG. 8r PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE
9-4-34 829-113-005 RING, Retaining . 1

-35 82213 PIVOT, Sensing . 1

(ATTACHING PARTS)
845-101-063 SETSCREW, Soc hd, cup pt, 8-32 x 1/4 19 2

WASHER, Plain, No. 6 2
---*---

76595 REDUCER SHAFT SUBASSEMBLY. 1
-36 GQUH GEAR, Worm, 24 dp, 1/2 pd 2

(ATTACHING PARTS)
-37 TYPE A PIN, 3/32 x 3/8 19 2

---*---
-38 FB46-4 BEARING, Flanged 2

82082 SPACER 1
-39 82073 GEAR, WORM, 32 dp, 5/8 pd 1

(ATTACHING PARTS)
-40 TYPE A PIN, 3/32 x 5/8 19 1

---*---
-41 A3-51 SHAFT 00141 1
-42 82205 ROCKER ASSEMBLY 2
-43 76596 CAP, Ribbon 2

(ATTACHING PARTS)
-44 845-101-065 SETSCREW, Soc hd, cupt pt, 8-32 x 3/8 19 2

---*---
-45 82075 BLOCK SUBASSEMBLY, Tension adjust 1

(ATTACHING PARTS)

-
46

1

842-122-047 SCREW, Soc hd, cap, 6-32 x 5/8 19 2
*--- ---

I
-47 82058 ARM SUBASSEMBLY, Sensing. 1
-48 546-103-006 BEARING, Flanged. 3
-49 82053 BLOCK, Pressure 2

842-122-066 SCREW, Cap, soc hd, 8-32 x 1/2 19 5
-50 829-113-008 RING, Retaining, 5133-31 2
-51 87508 CAP, Roller 2
-52 546-103-011 BEARING, Flanged. 2
-53 82065 SPINDLE 2
-54 842-110-082 SCREW, Machine, pan hd, 8-32 x 1/4 19. 2
-55 870-101-003 SPRING, Compression, .240 od x .032 w dia, 2-1/2 2

, in. 19
-56 82064 I ARBOR, 160 column 2

66803G4 YOKE AND RIBBON GUIDE ASSEMBLY. 1
-57 62473 YOKE, R. H. 1
-58 62475 YOKE, L. H. 1
-59 87549 RING, Tube clamp 4

(ATTACHING PARTS)
-60 842-122-087 SCREW, Soc hd, cap, 10-32 x 5/8 19 14

---*---
-61 842-122-044 SCREW, Cap, soc hd, 6-32 x 3/8 19 2
-62 544-102-005 BUMPER. 2
-63 842-122-088 SCREW, Cap, soc hd, 10-32 x 3/4 19 . 2
-64 97538 BUSHING 2
-65 5133-37 RING, Retaining. 89462 2
-66 87560 SCREW, Adjusting penetration 2
-67 845-116-083 SETSCREW, Soc hd, 10-32 x 1/4 19 . 2

97510 INSERT 2
-68 97525 BUSHING, Penetration 2

TYPE D PIN, 1/8 dia x 3/4, Type D . 83584
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FIG. & PART MFR UNITS USABLE
INDEX DESCRIPTION CODE PER ON

NO. NO.
I 2 3 4 5 6 7 ASSY CODE

9-4-69 87572 LINK PIN. . . . . . . . . . . . . . . · ...... 2

(ATTACHING PARTS)
-70 842-122-087 · SCREW, Soc hd, cap, 10-32 x 5/8 Ig · · . · Ref
-71 933-109-009 · . WASHER, Plain, No. 10. · . · · · . · 2

---*---
-72 B-1214-7 BUSHING (71041) • • • • . . . · · 2
-73 724-103-002 BRACKET . . . . . . . . . · · · · 2

(ATTACHING PARTS)
-74 842-110-064 SCREW, Pan hd, 6-32 x 3/8 Ig · 4
-75 933-104-005 WASHER, Lock, No.6 4
-76 933-109-007 WASHER, Plain, No. 6 .. 4

---*---
-77 63075 SLEEVE, Ribbon guide .. · I
-78 82042 · STANDOFF, 160 column . .. 2
-79 82294 • SUPPORT, Machine . · I
-80 82049 · SHAFT, Clutch, 160 . . . . · .. · · 2

i
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FIG. 8r PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE
9-5-1 77582 LAMP AND DIODE ASSEMBLY (see Figure 9-2-15 for Ref

NHA)
-1 77559 DIODE MOUNTING BLOCK SUBASSEMBLY 1

(ATTACHING PARTS)
-2 COML SCREW, Machine, pan hd, 10-32 x 1/2 leg 1
-3 COML WASHER, Lock, No. 10. 1

---*---
-4 30132 DIODE CARD. 1
-5 97554 COVER, Glass 1
-6 92596 DIODE, Photo 9
-7 87661 COVER SUBASSEMBLY, LAMP 1

(ATTACHING PARTS)
-8 COML SCREW, Machine, pan hd, 8-32 x 3/8 Ig . 2
-9 COML WASHER, Lock, No. 8 2
-10 COML WASHER, Flat, No. 8 2

---*---
-11 30186 LAMP ASSEMBLY 1

I
(ATTACHING PARTS)

-12 COML SCREW, Machine, pan hd, 4-40 x 3/8 Ig . 4
---*---

-13 GE253 LAMP 24445 5
387-202-009 RESISTOR, 12 ohms, 5w. 2
387 -201-007 RESISTOR, 7.5 ohms, 3w . 1
168-104-001 DIODE 2

i I
I
!

i

I
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FIG. a
INDEX

NO.

9-6-

-1
-2

-3
-4
-5
-6
-7

-8
-9
-10

-11
-12
-13
-14
-15
-16

-17
-18
-19
-20
-21
-22

5685

PART
NO.

50633G2

423-102-002
61649Gl

77531
87599
416-201-001
416-110-001
77533

87531
87537
87690
5JX100
328-101-001
416-213-001
61513
77536
717 -105-010
61617

87580
87567
87601
87553
10189
63091Gl

DESCRIPTION
1234567

BASIC FRAME ASSEMBLY (see Figure 9-2-18 for
NHA)

• TERMINAL BOARD. • . • • • . • • • • . . . • • • •
PAPER DRIVE ASSEMBLY (see Figure 9-7 for

detail breakdown)
SHAFT BEARING ASSEMBLY ••.•
IDLER SUBASSEMBLY, Paper feed •..•..
SWITCH, Micro .••••••.•.••••••.
SWITCH, Micro ••..••••••.••.•••
YOKE LINK SUBASSEMBLY (see Figure 9-8 for

detail breakdown)
IDLER SUBASSEMBLY, Motor drive .•
IDLER SUBASSEMBLY, Connecting drive. •
FILTER SUBASSEMBLY. .. •

FILTER (56289) ••..•.••
MODULOK •.••.....•••
SWITCH, Toggle ••...••..
MODULE MOUNTING PLATE .. •• •
BRACKET, Mounting yoke motor •
KNOB ••..•.•••.•••.•••.•••.••
FORMAT ASSEMBLY, Low speed (see Figure 9-7

for detail breakdown)
CRANK ARM SUBASSEMBLY .••
SPROCKET, Chain, large .••••
IDLER SUBASSEMBLY, Yoke drive
SPROCKET, Yoke motor, small. . •
MOTOR, Yoke ...••••.•••.•..•••
PAPER PULLER ASSEMBLY (see Figure 9-10 for

detail breakdown)

9-15

MFR
CODE

UNITS USABLE
PER ON

ASSY CODE

Ref

2
1

1
1
2
2
2

1
1
1
2

14
2
1
1
2
1

2
1
1
1
1
1



Front View

Rear View

7

8

9

18

17

19

Figure 9-6. Basic Frame Assembly
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FIG. a PART MFR UNITS USABLE
INDEX NO.

DESCRIPTION CODE PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-7- 61649G1 PAPER DRIVE ASSEMBLY (see Figure 9-7-2 for NHA) Ref
-1 842-122-127 SCREW, Cap, soc hd, 1/4-20 x 5/8 19 2
-2 87550 CLAMP, Pulley, clutch. 1
-3 77509 PULLEY, Paper feed 1
-4 842-122-066 SCREW, Cap, soc hd, 8-32 x 1/2 . 8

87689 CLUTCH ASSEMBLY 1
-5 10192 FIELD ASSEMBLY, Flange mounted, clutch 1

87687 SPACER, Clutch 1
-6 SS773LL03 BEARING, Ball 43334 1
-7 97563 SPACER, Bearing 1
-7A SS773LL03XR3E BEARING, Ball. 43334 1
-8 10158 ROTOR, Clutch 1
-9 97500 WASHER, Clutch 1
-10 91770 ARMATURE PLATE 2

87520 HUB CLUTCH SUBASSEMBLY 1
-11 77513 HUB, Splined 1
-12 87521 SPRING, Armature plate 1
-13 RS-81 RING, Retaining 59875 1
-14 87625 HOUSING, Clutch 1

(ATTACHING PARTS)
-15 842-122-088 SCREW, Cap, soc hd, 10-32 x 3/4 19 . 3

---*---
-15A Z993 L03XRlC BEARING, Ball 43334 1
-16 5103-68 RING, Retaining 89462 2
-18 87623 PAN, Dust. 1
-19 10162 TRACTOR ASSEMBLY, R. H. 1
-20 87505 SHAFT, Tractor guide 1
-21 77544 SHAFT, Drive, upper tractor 1
-22 10161 TRACTOR ASSEMBLY, L. H. 1

i -23 87672 TRACTOR ADJUSTER ASSEMBLY, L. H. 1 i

I -24 842-122-090 SCREW, Cap, soc hd, 10-32 x 1 in. 19 2

II
-25 . 97541 BUSHING 2

! -26 Deleted

I
-27 87612 BLOCK, Mounting, adjusting screw 1
-28 87628 ROD, Upper adjustment. 1
-29 829-111-007 RING, Retaining. 89462 1
-30 87610 NUT, Swivel. 1
-31 842-122-086 SCREW, Cap, soc hd, 10-32 x 1/2 19 1
-32 61548 HOUSING, Brake • o. 1

87522 HUB SUBASSEMBLY, Brake 1
-33 RS-81 RING, Retaining 59875 1
-34 87521 SPRING, Plate 1
-35 77514 HUB, Splined 1

I

-36 91769 FACE ASSEMBLY, Re1aceable 1
87685 SPACER, Brake hub 1

-37 87688 BRAKE ASSEMBLY 1
-371 SS773LL03 BEARING, Ball 43334 1

87686 SPACER, Brake 1
10193 FIELD ASSEMBLY, Brake, flange mounted. 1

-38 COML SCREW, Machine, pan hd, 4-40 x 1/8 19 4
-39 993-109-023 WASHER, Flat, No. 1/4 3
-40 42NE-048 NUT, Stop 3
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Figure 9-7 Paper Drive Assembly
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FIG. a PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE
9-8- 77533 YOKE LINK SUBASSEMBLY (see Figure 9-6-7 for Ref

NHA)
-1 87581 SPRING, Compression. 1

(ATTACHING PARTS)
-2 COML SETSCREW, 8-32, "NO MAR" 00141 1
-3 COML SCREW, Machine, soc hd, 1/4-20 x 2 in. 19 00141 1
-4 Cl-3 COLLAR 1

---*---
-5 87570 YOKE, Top link 1
-6 87571 YOKE, Bottom link 1

.

6

3

5

r
2

5685

Figure 9-8. Yoke Link Subassembly
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FIG. a PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE
9-9- 61617Gl FORMAT SUBASSEMBLY, Low speed (see Figure Ref

9-6-16 for NHA)
-1 77581Gl LINE COUNT FORMAT LAMP SUBASSEMBLY. 1

(ATTACHING PARTS)
-2 842-122-084 SCREW, Pan hd, 10-32 x 3/8 19 . 2

---*---
-3 77580 LAMP AND DIODE SUBASSEMBLY 1
-4 842-122-086 SCREW, Cap, soc hd, 10-32 x 1/2. 1
-5 87634 BLOCK.
-6 87635 LATCH. 1

(ATTACHING PARTS)
842-122-046 SCREW, Cap, soc hd, 6-32 x 1/2 19 2

---*---
6159Gl FORMAT TAPE READER SUBASSEMBLY 1

-7 61582 CHUTE, Format tape 1

(ATTACHING PARTS)
-8 842-109-044 SCREW, Pan hd, 6-32 x 3/8 19 4

---*---
-9 77551 BRACKET 1
-10 77583Gl BLOCK AND CABLE SUBASSEMBLY 1

(ATTACHING PARTS)
-11 842-122-072 SCREW, Cap, soc hd, 8-32 x 1-1/2 in. 19 4
-12 933-113-006 WASHER, Lock, No. 8. 4

---*---
-13 COML CLAMP, Cable 1

(ATTACHING PARTS)
-14 842-109-064 SCREW, Cap, soc hd, 8-32 x 3/8 19 . 1
-15 776-107 -004 NUT, Hex. 1
-16 933-109-008 WASHER, Flat 1

---*---
-17 77543 SPROCKET, Tape 1
-18 87615 CLAMP. 1

(ATTACHING PARTS)
-19 842-122-087 SCREW, Cap, soc hd, 10-32 x 5/8 19 . 1
-20 933-112-007 WASHER, Lock, No. 10. 1

---*---
-21 87613 SPACER 1
-22 87679 HOLD DOWN. 1

(ATTACHING PARTS)
-23 842-122-084 SCREW, Cap, soc hd, 10-32 x 3/8 19 . 1
-24 933-109-009 WASHER, Flat, No. 10 1

---*---
-25 795-123-065 PIN, 1/2 ad x 7/8 19, Type B 1
-26 61591 PLATE, Format. 1

(ATTACHING PARTS)
-27 842-116-135 SCREW, Cap, soc hd, 1/4-20 x 2-1/2 in. 19 3
-28 933-112-009 WASHER, Lock 3

---*---
-29 795-218-126 PIN, 1/8 ad x 7/8 19, Type G 1
-30 525-125-104 BEARING. 43334 1
-31 87667 SPACER, Splined 1
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FIG. a PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2 3 4 5 6 7 ASSY CODE
(ATTACHING PARTS)

9-9-32 842-122-066 SCREW, Cap, soc hd, 8-32 x 1/2 Ig ........ 3
---*---

-33 77634G2 DISC LINE COUNT SUBASSEMBLY . . . . 1
-34 97557 SPACER, Format •••....••.•..••••• 1

7~

Figure 9-9. Format Subassembly
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FIG. a PART MFR UNITS USABLE
INDEX

NO. DESCRIPTION CODE PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-10- 63091Gl PAPER PULLER ASSEMBLY (see Figure 9-6-22 for Ref
NHA)

-1 95784 GEAR, Spur. . . · · · · · · · · · 1
-2 95783 GEAR, Spur. · · · · · · · · · · · · 1

(ATTACHING PARTS)
-3 845-126-005 SETSCREW, Hex, soc hd 8-32 x 15/64 • · · · · 1

---*---
-4 95716 COLLAR, Paper puller • · · · · · 4

(ATTACHING PARTS)
-5 845-126-011 SETSCREW, Hex, soc hd, 1/4-20 x 5/16 • · 4

---*---
-6 82308 DRIVE ROLL, Paper puller · · · · 14
-7 82303-2 SHAFT, Drive roll · · · · 1
-8 50661Gl CLUTCH BODY AND DRIVE SHAFT. · 1
-9 82304 NUT, Spring, retainer · · 1
-10 95708 SPRING, Compression · · · · 1
-11 50662 PLATE SUBASSEMBLY, Friction · · 1
-12 COML SETSCREW · · · · . · · 1

51093 PULLEY SUBASSEMBLY, Clutch · · · · 1
-13 51091-1 · . PULLEY, Clutch. · · · · · · 1
-14 546-102-251 BUSHING. · · · 1
-15 82299 BRACKET, Support, R. H. · · · · · 1

(ATTACHING PARTS)
-16 842-201-003 SCREW, Shoulder No. 10-32 · · 2

---*---
-17 776-110-002 · NUT, Hex, jam. 2
-18 845-112-609 SETSCREW, 1/2 dog pt, 1/4-28 x 5/8 · · · 2

I -19 870-105-113 SPRING, Compression · · · · 2
-20 842-141-240 SCREW, Long-lak, 10-32 x 1 in. Ig · · · 2
-21 993-109-009 · WASHER, Plain, No. 10 · · · · 2
-22 776-107-005 NUT, Hex, 10-32 . 2
-23 50605-2 BRACKET, Tension adjust, R. H. 1

(ATTACHING PARTS)
-24 842-110-084 SCREW, Pan hd, 8-32 x 3/8 Ig. · · · 4
-25 933-109-008 WASHER, Plain, flat, No. 8 . · . · 4
-26 933-113-006 WASHER, Lock, split, No. 8 · 4

---*---
-27 82302 SUPPORT, Shaft, R. H.. 1
-28 82301 SUPPORT, Shaft, L.H•. · · · · · · · 1
-29 50605-1 BRACKET, Tension adjust, L.H. · · 1
-30 82300 BRACKET, Support, L.H. · · 1
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FIG. a PART MFR UNITS USABLE
INDEX NO. DESCRIPTION CODE PER ON

NO. I 2'3 4 5 6 7 ASSY CODE

9-11- 68623 POWER SUPPLY ASSEMBLY, Multiple output, 230v, Ref
50 cycle (see Figure 9-1-3 for NHA)

-1 68594 PANEL. 1
-2 70-3-8 KNOB 49956 6
-3 COML SWITCH, Rotary, 1 pole, 2 position 3
-4 COML RESISTOR, Variable 3
-5 HPC FUSEHOLDER 71400 4
-6 BAN-15 FUSE, 15 amp 71400 1
-7 AGU-1O FUSE, 10 amp 71400 2
-8 DF-30-BC POST, Binding, black 58474 3
-9 DF-30-RC POST, Binding, red 58474 3
-10 FNM-5 FUSE, 5 amp. 71400 1
-11 COML CAPACITOR 1
-12 COML CAPACITOR 1
-13 COML CAPACITOR 1
-14 COML CAPACITOR 1
-15 Tl866-230-508 TRANSFORMER 08732 1
-16 COML HEAT SINK 6
-17 COML TRANSISTOR 6
-18 242-18Y TERMINAL STRIP. 1
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Figure 9-11. Power Supply Assembly
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FIG. 6 MFR UNITS USABLEPART
INDEX DESCRIPTION CODE PER ON

NO. NO.
I 2 3 4 5 6 7 ASSY CODE

9-12- 62770 HAMMER BASKET ASSEMBLY (see Figure 9-1-4 for Ref
NHA)

-1 328-102-001 MODULOK, Module. · · · · . · · · · · · · · 47
-2 387-702-008 RESISTOR, 50 ohms, 100w • · · · · · · · · · · · · 1
-3 134-204-009 · CAPACITOR, 100 uf, 50v • · · · · · · · · · · 1
-4 387-702-006 RESISTOR, 10 ohms, 100w · · · · · · · · · · 1

387-702-010 · RESISTOR, 250 ohms, 100w · · · · . · · 1
134-204-010 CAPACITOR, 150 uf, 50v • · · · · . · · · · · · · 1
387-702-005 · RESISTOR, 5 ohms, 100w. · · · · · · . · · · · 1

-5 145-125-001 CONNECTOR, Receptacle, 41 pin · · 7
-6 141-101-010 CLAMP, Cable . . . . · · · · · · · · · · · 8

(ATTACHING PARTS)
-7 842-110-086 SCREW, Machine, pan hd, 8-32 x 1/2 19 . · · · 36
-8 933-111-006 WASHER, wck, No. 8 · . · · · · · 43
-9 933-105-005 WASHER, Flat, No. 8. · . · · · 43

---*---
-10 192-102-001 FAN, Muffin, vanturi . · · · 4
-11 76612 SCREEN, Fan. . . . · · · · · · · · · 1
-12 62368 · GUIDE, P. C. card · · · · · · · · · · · 12

(ATTACHING PARTS)
-13 842-110-029 SCREW, Machine, flat hd, 4-40 x 3/4 19. · · 48
-14 933-109-022 · WASHER, Flat . . · · · 154

---*---
-15 95605 SPACER. 26
-16 76456 CONNECTOR, Receptacle, 23 pin, P. C. card. 64

(ATTACHING PARTS)
-17 776-107-002 NUT, Hex, No. 4-40 · · · · · · 28

I ---*---
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FIG. a PART MFR UNITS USABLE
INDEX

NO. DESCRIPTION CODE PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-13- 62756 CAPACITOR BANK ASSEMBLY (see Figure 9-1-5 for Ref
NHA)

-1 62620 CHASSIS, Capacitor. 1
-2 76696 CLAMP, Capacitor 1

(ATTACHING PARTS)
842-110-086 SCREW, Machine, pan hd, 10-32 x 3/4 Ig 6
933-111-006 WASHER, Lock, No. 8 4
933-105-005 WASHER, Flat, No. 8 4
COML NUT, Hex, 8-32 . 4

---*---
-3 88110-1 BUS BAR, Tie, short. 1
-4 88110-2 BUS BAR, Tie, long 1

(ATTACHING PARTS)
842-110-090 SCREW, Machine, pan hd, 8/32 x 7/8 4
933-104-006 WASHER, Lock, No. 8 4
867-130-022 SPACER. 4

---*---
-5 76628 BUS BAR, Short . 2
-6 76627 BUS BAR, Long 2

(ATTACHING PARTS)
842-111-007 SCREW, Machine, pan hd, 10/32 x 5/8 Ig 20
933-104-007 WASHER, Lock, No. 10. 20

---*---
-7 95665 RETAINER, Capacitor 3
-8 95664 ROD, Tie down, capacitor 3

(ATTACHING PARTS)
776-101-002 NUT, Hex, 1/4-20 . 3
933-104-009 WASHER, Lock, No. 1/4 3
933-105-007 WASHER, Flat, No. 1/4 3

---*---
-9 134-152-001 CAPACITOR, 26,000 uuf 11
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FIG. a PART MFR UNITS USABLE
INDEX DESCRIPTION CODE PER ON

NO. NO.
I 2 3 4 5 6 7 ASSY CODE

9-14- 62678-2 CVR POWER SUPPLY, 36v, 28A, 50/60 cycle (see Ref
Figure 9-1-6 for NHA)

-1 55S RESISTOR, 1 ohm, 55w. 63743 1
-2 COML SCREW, 8-32 x 7/8 Ig 4
-3 COML WASHER, Flat, No. 8 4
-4 COML WASHER, Lock, No. 8 4
-5 C,OML NUT, Hex, 8-32. 4
-6 PRllAY RELAY, DPDT, 24v 77342 1
-7 88050 BRACKET, Mounting 1
-8 COML SCREW, 6-32'x 1/2 Ig 8
-9 88038 HEAT SINK 1
-10 IN1186A DIODE. 49956 2
-11 COML SCREW, 6-32 x 3/8 Ig 4
-12 COML ~ASHER, Flat, No. 6 7
-13 COML WASHER, Lock, No. 6 10
-14 COML NUT, Hex, 6-32. 7
-15 A2SM14-1 MODULOK, 2 tier. 11
-16 88037 TRACK 1
-17 AMC-l CLAMP, End 09922 2
-18 49F4313 CAPACITOR, 8 mfd, 660vac 2
-19 GE302C920 BRACKET, Mounting 4
-20 76650 BRACKET, Mounting 1
-21 95667 SPACER. 4
-22 COML SCREW, 10-32 x 7/8 Ig 4
-23 COML WASHER, Lock, No. 10 4
-24 COML NUT, Hex, No. 10-32 . 4
-25 T36-28-50-60 TRANSFORMER 08732 1
-26 88039 BRACKET, Mounting 2
-27 76651 BRACKET, Mounting 1
-28 KA11DY RELAY, DPDT, 24vdc 77342 1
-29 DF30BC BINDING POST 58474 1
-30 DF30RC BINDING POST 58474 1
-31 BANI5 FUSE, 15A, 250v 71400 1
-32 HPC FUSEHOLDER 71400 1
-33 1947-1 TERMINAL 71729 1
-34 134-601-018 CAPACITOR, .1 mfd, 100vdc . 84171 1
-35 TYPE HB RESISTOR, 220 ohms, 2w 01121 1
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FIG. & PART MFR UNITS USABLE

INDEX
NO.

DESCRIPTION
CODE

PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-15- 62435 SEQUENCER ASSEMBLY (see Figure 9-1-7 for NHA) Ref
-1 387-111-069 RESISTOR, 680 ohms, .±5%, 1w. 1
-2 KA5DY RELAY, SPDT, 5A, 24vdc . 77342 1
-3 387-111-057 RESISTOR, 220 ohms, ±-5%, 1w 44655 1
-4 ~14DY RELAY, 3 PDT, 5A, 12vdc 77342 1
-5 KA5DY RELAY, SPDT, 5A, 12vdc 77342 2
-6 387-112-045 RESISTOR, 68 ohms, +5%, 2w . 44655 3
-7 KA5DY RELAY, SPDT, 5A, 6vdc 77342 1
-8 1N537 DIODE 5
-9 6377 TRANSFORMER, 115v-230v 97965 1
-10 76552 TRACK 1
-11 A2SM14-1 MODULOK, 2 tier 09922 56

A2SME END PLATE 09922 2
AMC-1 END CLAMP 09922 2

-12 86993 BRACKET 1
-13 SWL612Gl0506 CAPACITOR, 1 uf, 600v 84411 4
-14 FE4159PA CONTACTOR, 3PST, 15A 52090 1
-15 ANl-522XAX RELAY, Time delay, 2 sec, 24 vac 74193 1
-16 KA14AY RELAY, 3PDT, 5A, 24vac . 77342 2
-17 KA11DY RELAY, DPDT, 5A, 6vdc 77342 1
-18 4001 SWITCH, Push, momentary 81073 1
-19 HKL FUSEHOLDER, Indicating 71400 2

AGC-1 FUSE, lA, 250v. 71400 2
-20 AM333 CIRCUIT BREAKER, 30A, 23vac 74193 1
-21 1CF-5AA CIRCUIT BREAKER, 5A . 52090 2
-22 1CF-lOAA CIRCUIT BREAKER, lOA 52090 1
-23 No Number METER, Time 1
-24 7538 HOLDER, Lamp 13812 4

39-28-1471 LAMP, Incandescent 13812 4
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F1G. I} PART MFR UNITS USABLE
INDEX

NO. DESCRIPTION CODE PER ON
NO. I 2 3 4 5 6 7 ASSY CODE

9-16- 51716Gl LOGIC GATE ASSEMBLY (see Figure 9-1-2 for NHA) Ref
-1 62975Gl FAN ASSEMBLY. 1
-2 82103 LATCH ASSEMBLY 2
-3 76456 CONNECTOR, 23 pin 233
- 95605 SPACER 30

(ATTACHING PARTS)
-4 842 -110-030 SCREW, Machine, 4-40 x 78 116

842 -110-087 SCREW, Machine, 8-32 x 5/8 53
933-109-002 WASHER, Flat, No. 4 116
933-109-008 WASHER, Flat, No. 8 53
933-113-003 WASHER, Lock, No. 4 116
933-111-006 WASHER, Lock, No. 8 53

-5 62891 GUIDE, P. C. Cord 29
-6 6263562 CORE PLANE ASSEMBLY 1
-7 63039Gl FRAME ASSEMBLY, GATE. 1
-8 76665 BRACKET, Connector. 1
-9 145-125-001 CONNECTOR, Series "M", 41 pin 7

145-146-001 CONNECTOR, Series "M", 41 pin 3
5138661 PANEL ASSEMBLY, Test. 1

-10 76621 SWITCH, Rework 2
717-104-001 KNOB, Pointer 2

-11 416-208-001 SWITCH, Toggle 2
-12 416-207 -001 SWITCH, Push button 3
-13 800-101-006 PLUG, Button 1
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DATA 5

The ANelex Photo Data printed circuit card contaiJ)s eight identical independent circuits. Each circuit has been
designed to receive binary data from an external photo-electric detector (IN2175 silicon duo diode or equivalent),
and convert this data to a form that will be compatible to external logic either as a direct or adjunct function.
The photo-electric diodes are located on the printer mechanism, and are excited by a mechanically driven light
modulator, which transmits coded data relative to the various mechanical functions of the printer mechanism.
Each circuit is composed of two basic stages, a silicon emitter follower buffer which is capable of matching the
high output impedance of the silicon duo diode, followed by an output inverter stage.

The switching transfer function of the circuit outlined below assumes that the output of one of the silicon duo
diode sensors is connected to the input of the circuit described. An application of light to the sensitive surface
of the diode causes its silicon element to become a low resistance between a source of +6 volts and the circuit
input. Under these conditions the circuit will inhibit the flow of signal current (-6 volt level) in its output.
When light is absent from the sensitive surface of the diode, the silicon element prOVides a high resistance be­
tween the +6 volt source and the circuit input. Under these conditions the circuit will allow full signal current
to flow (zero volt level) in its output.

The output of any Photo Data circuit is. designed to implement ANelex logic circuits requiring medium speed
static level sWitching such as gating circuits, pushbutton lamp driver, etc. The Photo Data circuit does not
have the high squaring factor found in ANelex Photo Strobe circuits, and therefore should not be used as a
trigger source for ANelex high speed pulse circuits such as One Shot-Short, One Shot-Long, Register, etc.
Photo Data circuits are recommended for usage in functions such as Vertical Format disk readers, or Print
Wheel code disk readers, etc. The output of each circuit is capable of driving three unit loads, and may be
observed at the test points provided.
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34782

STROBE 5

The ANelex Strobe 5 printed circuit card contains six independent circuits, three of which are identical photo­
electric strobe pulse receiving circuits, and the other three are identical complemented emitter follower cir­
cuits. The photo-electric pulse circuits are designed to receive and shape the light modulated data from an
external photo-electric diode (IN2175 silicon duo diode or equivalent), and convert this data to a form that will
be compatible to external logic either as a direct or adjunct function. The photo-electric diodes are located on
the printer mechanism, and are excited by a mechanically driven light modulator, which transmits coded data
relative to the various mechanical functions of the printer mechanism. Each complemented emitter follower
circuit input may be connected externally to any ANelex circuit output (such as the output from an ANelex
photo-electric Strobe 5 pulse receiver) for driving a number of external circuit inputs or transmission cables.

Each Strobe receiver consists of a silicon impedance buffing emitter follower (Q1), a d-c Schmidt type circuit
(Q2, Q3) with a high squaring factor, which is coupled to an output inverter stage. Each photocell is connected
in a voltage divider configuration between +6 volts and the input to the corresponding receiver. Any photocell
so connected, experiencing a light modulation transition will cause the associated Strobe 5 circuit to produce
an output pulse transition from approximately zero volts to -6 volts and back to zero volt. A Strobe 5 circuit,
connected externally with an associated complemented emitter follower circuit and experiencing a similar light
modulation will cause the associated emitter follower circuit output to produce an output pulse transition from
approximately zero volt to -6 volts and back to zero volt. Each complemented emitter follower output is able
to drive approximately 12 unit loads.
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34786
Revision B

MONITOR 5

The ANelex Monitor 5 printed circuit card contains five independent circuits used for sensing certain operable
conditions of the ANelex printer. Each of the five circuits is capable of functioning as logic operator in con­
junction with the proper external assemblies as shown in the ANelex Printer Control Logic Drawing. The
first circuit provided is a Continuity circuit (Q1 and Q2) capable of monitoring all of the zone and column
cable connector connections, thus assuring that all connectors are present and properly installed. This con­
dition will turn on Q1, and thus allow Q2 to provide a zero volt output signal used to energize the -18 volt in­
terlock relay in the Power Sequencer unit. In the event Q1 detects a break in continuity, it will cause Q2 to
remove -18 volts from the Hammer Driver circuits by de-energizing the -18 volt interlock relay.

The next circuit (Q3, 4, and 5) is designed to sense filament continuity of lamps used in the photo-monitoring
assemblies of the printer mechanism; and lamps used with the photo-electric pulse generators, which pro­
vide the timing functions for the various printer cycles. This circuit consists of three basic sections; an in­
put section (comprising a dual diode isolation input and termination, a floating diode isolation input and term­
ination, and four direct inputs), zener coupled to an emitter follower buffered inverter (Q3 and Q4), which is
impedance coupled to a power inverter output stage (Q5). A lamp failure (when connected as depicted in the
ANelex Printer Control Logic Drawing) will allow current to flow (zero volt level) in the power inverter out­
put. (The power inverter is designed to supply a maximum current of 500 milliamperes to an external in­
ductive load. )

The remaining three circuits (Q6, 7, and 8) are identical, and are designed to amplify the switching transients
of external photo-electric monitors, when connected as shown on the ANelex Printer Control Logic Drawing.
Each circuit consists of a single stage inverter with an impedance isolated input. A logic 0 level (-6 volts
typical) present on the input to anyone of the three circuits will produce a logic 1 (zero volt level) at the cor­
responding output. Output signal transitions may be observed at the test points provided.

Revised 2 July 65
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F LOAD

The ANelex F Load Printed Circuit card contains 12 independent fuse mon­
itors, which are supplied as protective devices for ANelex Hammer Driver
circuits. Each fuse device is connected in series with a buss line from the
-36-volt power supply and an external ANelex Hammer Driver module. In
the event anyone of the 12 fuse monitors is destroyed by an overload condi­
tion, -36 volts will be applied to the external alarm circuits simultaneously
by an 1800-ohm resistor and Dio de CRl. A test point from the module alarm
line has been provided to expedite troubleshooting and servicing procedures.
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34101

REGISTER

The ANelex register printed circuit card contains one complete
bistable multivibrator circuit and associated input current buffers.
The circuit is composed of two crosscoupled standard A NOR 5
circuits (Q 1 and Q2) which form the binary and two input current
buffer amplifiers (Q3 and Q4).

Both the set and reset inputs have five inputs each; a trigger input
and common, a reset gate and common, and a direct input for
clearing purposes. The current buffer amplifiers are used in the
set and reset trigger inputs. Triggering occurs when the trigger
inputs makes a transition from a negative voltage to zero volts if
the associated gate is enabled. Either gate is enabled by applying
signal current (zero volt level). Complementary operation of the
Register module is obtained by coupling the output from either side
of the register back into the input gate of the same transistor; and by
connecting the trigger inputs together for parallel triggering.

The set and reset trigger inputs and associated gates are equal to
one unit load each. The set and reset outputs of the register are
each capable of driving four unit loads and may be observed at the
test points provided. Inputs decoupling filters have been provided for
each of the input d-c power supply voltages (+6 volt and -6 volt).
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34103

ONE SHOT - SHORT

The ANelex One Shot - Short printed circuit card contains one nlOdified mono­
stable multivibrator, which has special circuitry to provide fast turn off at
the end of the cyclic delay period. The circuit has four inputs, a trigger in­
put with an as sociated common input from the diode bus s, and an inhibit- gate
input with an associated common input from the diode buss. The trigger in­
put is capacitor coupled through an isolation diode into an emitter follower
current buffer circuit used to isolate loading on the input signals.

Triggering occurs when the trigger input signal makes a transition from a
zero current condition (-3 volt level) to a full current condition (zero volt
level), providing the inhibit- gate has been enabled. A full current input sig­
nal (zero volt level) will enable the inhibit-gate, and a zero current input
signal (- 3 volt level) will disable the inhibit- gate and prevent the circuit
from being triggered. The output puIs e width is adjustable by an internal
vernier, which has been provided for precise setting of the delay cycle; also
provision has been made for connection of an external capacitor in parallel
with the timing capacitor to lengthen the delay period (nominal value is equal
to 2.5 microseconds).

The circuit has two outputs, a set output and a reset output. Either output
is capable of driving four unit loads, and may be observed at the test points
provided.
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34104

CORE DRIVER 200

The ANelex Core Driver 200 printed circuit card contains two identical inde­
pendent Read- Write Memory magnetic core driver circuits. Each circuit has
been designed to operate as a high speed current switch, and is made up of
three basic stage s. A standard inverter circuit with a single diode input and
associated common comprise the input stage of the Core Driver circuit. The
next stage is a complemented emitter follower impedance buffer circuit that
is us ed for high speed switching response, and the output of the emitter fol­
lower drives the last stage, the main current amplifier.

Each circuit input is equivalent to one unit load and is normally driven from
an external collector, such as an ANelex A NOR 5 or an ANelex A NOR 10.
Application of current to any particular signal input (zero volt level) will en­
able current flow in the corresponding current amplifier stage, if the elements
of the current amplifier are properly terminated externally. The absence of
current in the signal input (-3 volt level) will inhibit current flow in the cur­
rent amplifier stage. The collector and emitter leads from each current am­
plifier stage are normally terminated in the Printer Read- Write Memory plane.
The output of each circuit is capable of supplying approximately 200 milliam­
peres of current to an external load, which may be defined as one-half of the
full amount of current required to change the state of the ferrite material used
in the Read-Write Memory planes. Output switching transitions may be ob­
served at the test points provided.
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34105

CORE DRIVER 400

The ANelex Core Driver 400 printed circuit card contains two identical inde­
pendent Read-Write Memory magnetic core driver circuits. Each circuit
has been designed to operate as a high speed current switch and is made up
of three basic stages. A standard inverter circuit with a single diode in-
put and associated common comprise the input stage of the core driver cir­
cuit. The next stage is a complemented emitter follower impedance buffer
that is used for high speed switching response, and the emitter follower out­
put drives the last stage, the main current amplifier.

Each circuit input is equivalent to one unit load and is normally driven from
an external collector, such as an ANelex A NOR 5 or an ANelex A NOR 10.
Application of current to any particular signal input (zero volt level) will en­
able current flow in the corresponding current amplifier stage, if the elements
of the current amplifier are properly terminated externally. The absence of
current in the signal input (- 3 volt level) will inhibit current flow in the cur­
rent amplifier stage. The collector and emitter leads from each current am­
plifier stage are normally terminated in the printer Read-Write Memory plane.
The output of each circuit is capable of supplying approximately 400 milliam­
peres of current to an external load which may be defined as the full amount of
current required to change the state of the ferrite material used in the Read­
Write Memory planes. Output switching transitions may be observed at the
test points provided.
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CORE DRIVER LOAD

The ANelex Core Driver Load printed circuit card contains three
film oxide resistors to provide the current load termination required
for the ferrite memory plane. Each termination represents one­
half of the full switching current required for the ferrite material
used in the memory plane. The film oxide resistors are also non­
inductive and thus provide a load with a nonreactive component to
the input switching currents.

Two current load resistors may be connected in parallel to provide
the full switching current required for the ferrite memory_ A single
core driver module can, therefore, provide either three half current
terminations, or one full current and one half current termination.
Switching waveforms may be observed at the test points provided.
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ANOR 5

The ANelex A NOR 5 printed circuit card contains four identical
independent current operated NOR circuits. Each circuit is
composed of an input diode network followed by an inverter stage.
The diode network consists of two parallel diode inputs with an
associated common input from the diode buss.

The output current flow from any ANelex A NOR circuit will be
inhibited whenever signal current (zero volt level) is applied to
anyone of the inputs of that particular ANelex A NOR circuit.
Output current will flow in any ANelex A NOR circuit whenever
signal current is absent (-3 volt level) from aHof the inputs of
that particular NOR circuit.

The amount of input (current) loading produced by each A NOR 5
circuit is defined as one standard unit load. The output of each
A NOR 5 circuit is capable of driving five unit loads, and may be
observed at the test points provided.
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B NOR 5

The ANelex B NOR 5 printed circuit card contains three current
operated NOR circuits, and one floating diode network. Each
NOR circuit is composed of an input diode network followed by
an inverter stage. Two of the three NOR circuits are identical
in that each circuit has three diodes and a common from the
diode buss. The other B NOR circuit has an input network com­
posed of a single diode with an associated common. The floating
diode network is composed of four diodes and an associated com­
mon from the diode buss which may be connected with the common
from any other ANelex diode network to expand the number of
diode inputs.

The output current flow from any ANelex NOR B circuit will be
inhibited whenever signal current (zero volt level) is applied to
anyone of the inputs of that particular NOR circuit. Output cur­
rent will flow in any ANelex B NOR circuit whenever signal cur­
rent is absent (-3 volt level) from all of the inputs of that par­
ticular NOR circuit.

The amount of input (current) loading produced by each B NOR 5
circuit is defined as one standard unit load. The output of each
B NOR 5 circuit is capable of driving five unit loads, and may be
observed at the test points provided.
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P. A. GATE GENERATOR

The ANelex P. A. (Pulse Amplifier) Gate Generator printed circuit card
contains one complete pulse generating circuit which provides a syn­
chronous strobing function for ANelex R/W (read-write) Sense (pulse)
Amplifier modules. Normally the P. A. Gate Generator disables any
associated R/W Sense Amplifier circuits and thus prevents noise and
other extraneous signals from appearing in the Sense Amplifier outputs
while writing or other memory conditioning functions are in progress.
When the P. A. Gate Generator is triggered by the presence of (read)
current in the corresponding (read) Core Driver load resistors, it will
generate a discrete duration gating signal to enable the sense amplifier
circuits during the period that stored memory data is presented to the
sense amplifiers.

The P. A. Gate Generator circuit is composed of three basic sections,
a passive network to provide input noise rejection and signal differ­
entiation, a basic one shot multivibrator stage (Ql and Q4) which pro­
vides the proper time delay interval for the sense amplifier enabling
signal, and a complemented emitter follower output buffer, which func­
tions as a coupling link in the multivibrator loop and provides a low
impedance output to drive the gate inputs of the sense amplifier modules.
The output pulse width is adjustable by an internal vernier, which has
been provided for precise setting of the delay cycle.

The P. A. Gate Generator is triggered by a differentiated positive going
transition. When the P. A. Gate Generator circuit is in a quiescent
state the circuit output remains at a constant zero volt level.

When the P. A. Gate Generator is triggered the circuit will produce an
output transition that will initially swing from a 0 volt level to a -6 volt
level and remain at this level during the delay period, and then return
back to the quiescent 0 volt level at the end of the delay cycle. The
output of the P. A. Gate Generator is capable of driving 7 sense ampli­
fier gate inputs and may be observed at the test points provided.
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34116

A NOR 10

The ANelex A NOR 10 printed circuit card contains four identical
independent current ope rated NOR circuits. Each circuit is com­
posed of an input diode network followed by an invertel" stage. The
diode network consists of two parallel diode inputs with an associated
common from the diode buss.

The output current flow from any ANelex A NOR circuit will be
inhibited whenever signal current (zero volt level) is applied to
anyone of the inputs of that particular NOR circuit. Output current
will flow in any ANelex A NOR circuit whenever signal current is
absent (-3 volt level) from all of the inputs of that particular NOR
circuit.

The amount of input (current) loading produced by each A NOR 10
circuit is defined as one standard unit load. The output of each A NOR
10 circuit is capable of driving ten unit loads, and may be observed
at the test points provided.
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A. TRIGGER LOAD

The ANelex A. Trigger Load printed circuit card contains ten
precision load resistors, and a resistor- capacitor filter for the
-6 volt input power line. Each resistor functions as a load ter­
mination for the input trigger capacitor of a companion circuit,
ANelex A Power Driver (ANelex Dwg. No. 33114). Each A. Trig­
ger Load card provides precision load terminations for the trigger
inputs of ten A Power Driver circuits.
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34130

H. S. ONE SHOT

The ANelex High Speed One Shot printed circuit card contains one rrlOdified
monostable multivibrator which features special circuitry to provide high

speed turn on respons e and effective impedance isolation from external loads.
The circuit has four inputs, a trigger input with an associated common input
from the diode buss, and an inhibit-gate input with an associated common input
from the diode buss. The trigger input is capacitor coupled through an isolation
diode into an emitter follower current buffer stage used to isolate loading on
the input signals. The circuit consists of three basic stages, an emitter fol­
lower input current buffer (Ql), a dual transistor stage resistive-inductive
differentiator (Q2 and Q3), and a monostable multivibrator (Q4, Q7) featuring
saturated complemented emitter follower isolation buffers (Q5, Q6, Q8 and
Q9) as the multivibrator coupling elements.

Triggering occurs when the trigger input signal makes a transition from a zero
current condition (-3 volt level) to a full current condition (zero volt level),
providing the inhibit- gate has been enabled. A full current input signal (zero VOll
level) will enable the inhibit-gate, and a zero current input signal (-3 volt level)
will disable the inhibit-gate and prevent the circuit from being triggered. The
output pulse width is adjustable by the means of an internal vernier, which has
been provided for precise setting of the delay cycle. Provision has also been
made for connecting an external capacitor in parallel with the timing capacitor
to lengthen the delay period (nominal value is equal to 2 microseconds).

The circuit has two outputs, a set output and a reset output. Either output is
capable of driving six unit loads, and may be observed at the test points pro­

vided.
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PULSER

The ANelex Pulser printed circuit card contains two identical independent cir­
cuits which convert an input transition to an output shaped current pulse.
Either circuit will provide a single fixed output current pulse for each input
transition. The ANelex Pulser module is frequently used in conjunction with
the ANelex Switch to DC Converter module to provide an output pulse having
a differential width consistent with the cyclic rate of the Printer System Buf­
fer logic. The combination of these two ANelex modules will provide a single
output current pulse for each manual actuation of an external switch.

Each circuit is composed of three sections; a standard A NOR 5 circuit with an
input network formed by two parallel diode inputs and their associated common,
i't resistive-inductive differentiator network followed by an output inverter buf­
fer.

An input current transition from zero current ( - 3 volt level) to a full current
condition (zero volt level) will turn on the output inverter which provides out­
put current to an external load for a predetermined period of time. The out­
put current pulse width is controlled by the differentiator, which automatically
turns off the output inverter to inhibit current flow in the output circuit, even
though signal current is still flowing in the circuit input. Each output is capa­
ble of driving five unit loads and may be observed at the test points provided.
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34149

C NOR 5

The ANelex C NOR 5 printed circuit card contains six identical
independent current operated NOR circuits. Each circuit is
composed of an input diode network followed by an inverter stage.
The input diode network consists of a single diode with an as­
sociated common from the diode bus s.

The output current flow from any ANelex C NOR circuit will be
inhibited whenever signal current (zero volt level) is applied to
anyone of the inputs of that particular NOR circuit. Output
current will flow in any ANelex C NOR circuit whenever signal
current is absent (- 3 volt level) from all of the inputs of that
particular NOR circuit.

The amount of input (current) loading produced by each C NOR 5
circuit is defined as one standard unit load. The output of each
C NOR 5 circuit is capable of driving five unit loads, and may be
observed at the test points provided.
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34150

C NOR 10

The ANelex C NOR 10 printed circuit card contains six identical
independent current operated NOR circuits. Each circuit is
composed of an input diode network followed by an inverter stage.
The input diode network consists of a single diode with an assoc­
iated common from the diode buss.

The output current flow from any ANelex C NOR circuit will be
inhibited whenever signal current (zero volt level) is applied to
anyone of the inputs of that particular NOR circuit. Output cur­
rent will flow in any ANelex C NOR circuit whenever signal current
is absent (-3 volt level) from all of the inputs of that particular NOR
circuit.

The amount of input (current) loading produced by each C NOR 10
circuit is defined as one standard unit load. The output of each
C NOR 10 circuit is capable of driving ten unit loads, and may be
observed at the te st points provided.
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34354

SWI TCH TO DC CONVERTER

The ANelex Switch to DC Converter printed drcuit card contains four identi­
cal independent circuits which function as an interface between manually op­
erated external contact devices, and the electrical system of the ANelex
Printer System Buffer unit. Each circuit consists of an input integrating
network followed by an emitter follower buffer circuit. The in:egrating net­
work provides input noise suppression for extraneous switching noise gen­
erated mechanically by contact bounce.

One side of each of the input switches is connected in common to +6 volts; and
closure of any particular switch will rapidly discharge the integrating networks
of the circuit associated Y'ith that switch, and cause an output switching trans­
ition from a quiescent negative voltage level to a zero volt level. The circuit
output will remain at z(ro for as long as the input switch remains closed.
When the input switch is opened the integrating network will start to slowly re­
charge, and the circuit output will return to the original negative voltage level
(-6 V). The output fro:m each of the four circuits is capable of driving five unit
loads, and may be observed at the test points provided. Test points have also
been provided at the input to each circuit for observing input switching transi­
tions.
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34357

LONG DELAY TIMER

The ANelex Long Delay Timer printed circuit card contains two iden­
tical independent delay generator circuits. Each circuit has a reset­
able time base generator which has an output directly dependent upon
the time interval between input pulses. Each circuit is composed of
three basic stages; a standard input buffer inverter stage with two di­
ode input network (and associated common from the diode buss), an
unijunction time base generator stage, and an output buffer inverter
stage. The unijunction time base generator circuit is so arranged elec­
trically as to continuously attempt to cycle at a rate determined by the
size of the timing capacitor. However, application of a current pulse
to the input of the circuit will interrupt and reset the delay cycle of the
time base generator. If the delay cycle is allowed to reach completion,
the circuit output will deliver a current pulse to an external load. Each
circuit is generally used in conjunction with an ANelex control flip-flop
of either the d-c or the complementary type.

The amount of input loading of either circuit is equivalent to one unit
load, and application of signal current (zero volt level) to the input of
either circuit during any particular delay period will reset the time
base generator recycling the delay period, and will prevent any output
transitions from occurring (until the cycle is complete). The absence
of signal current (-3 volt level) on all the inputs of either circuit for a
period of time longer than the fixed circuit delay period will allow the
time base generator delay cycle to be completed, and cause the circuit
output to supply an external load with a current pulse formed by an out­
put excursion from zero output current (- 3 volts) to full output current
(zero volt), and back to zero current (- 3 volts).

The output of each circuit is capable of driving five unit loads and may
be observed at the test points provided. Each circuit has been provided
with additional (polarized) facilities for connecting external capacitors
to lengthen the fixed delay period. A timing chart has been provided on
each schematic to correlate the desired extension of the length of the
delay period with the amount of additional external capacitance that is
required to achieve this amount of delay.
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DESCRIPTION:
R. W. SENSE AMPLIFIER 34376A

The ANelex R. W. SENSE AMPLIFIER printed circuit card contains one complete circuit, which is
capable of amplifying low level bipolar input pulse signals to standard ANelex logic voltage levels. The sense
winding source applied to the card is transformer coupled to a differential amplifier stage regulated by a
constant current source. The output of the differential amplifier is applied through an emitter follower which
actuates the digital output stage.

The circuit is also provided with a Strobe gating section, which is capable of enabling or disabling the
digital output stage. A zero volt signal applied to the strobe input of the circuit will inhibit the digital output
stage. A -6 volt signal applied to the Strobe input of the circuit will enable the digital output stage, and the circuit
output will be under the control of the input Memory Plane sense winding. The ANelex Memory Plane sense
winding represents a typical low impedance signal source for the Sense Amplifier module. The output of the
amplifier is capable of driving two (2) unit loads.

POWER REQUIREMENTS: (Card)

43 MA at -18V
1. 0 MA at - 6V

43 MA at + 6V

RECOMMENDED OPERATING CONDITIONS

TRANSFER FUNCTION: (Card Amplifier Section)

STROBE INPUT OUTPUT

-6V "Read One" Positive Pulse
-6V "Read Zero" No Output

OV "Read One" No Output
OV "Read Zero" No Output

"Read One"
"Read Zero"

+50 to +100 MV
0.0 to 8.0 MV

ELECTRICAL CHARACTERISTICS

SIGNAL CURRENT INPUT (READ ONE)
OUTPUT (READ ONE)
OUTPUT (READ ZERO)

2.4 MA Pulse @ +50 MV
12 MA @ O. OV to -. 5V (2 Unit Loads)

0.0 MA @ -6V + .5V

INPUT NOISE REJECTION (QUIESCENT OR ZERO) 0.0 to 10.0 MV
MAXIMUM 3 J-L SEC SIGNAL RATE 25 KC
TRANSIENT RESPONSE RISE/FALL TIME .2 J-L SEC

I I
4 MA LOAD

I I I
11 MA LOAD

f---t--+----r----+---+---+--+--+--+ - 6 V -+---+---t---r---+---+--f--f--f----j

40

100

120 I-I-I-I-I-I-+-~~==±=::::::::-t- > LOAD R
~ Rw :~ 4 OR liMA

(J) !- 22 SENSE 9 \
~ --- AMP

~ ~ 6 I n ~-----+------1r------+--~--+
...J \; 50~%POINT --='..J ~ L\
...J I ! I 1/2Tw Pw --l l.-- I

'- :::!' -+----+--..-H--1,1--_+_ I I I

Z I I I I I
80 c-~ I --J Tw I I

'1 I I ....__• • 250C I
-~ ---1

1

--+
1
---:-+;-+--+--t- 0---0----0 550C i

60 -~ +-_.-t--,-J"H/---t---t- x---x---x ooe 1fi.

~ ! f II
0- x x/~
z -+----t--t//+-+--+---+---+---t---+--+--t--'f--t-ir+!-l'-+--+---+--f--f--t-----+

1/1 ~f

120

(J)-

t-
....J
0

100>
...J

==:::!'-

~

-- 80
uw
(J)

:J._-
"
~

s- 60

c:>
(J)

~

:=J
a.
~- 40

)(~~ ~~
20 r--+-."...-;j~VJ---+--f--f--+--+--+---+---+---+---:~"'.,."'eI+---+---+--+---+---+--+--+--1 20

~~ ~r;i'
OUTPUT (Pw IN j.JSEC)

I I I I
o 2 3 4 o 2 3 4 o

OPERATING CHARACTERISTIC OF RW SENSE AMPLIFIER. OUTPUT PULSE WIDTH VS INPUT PULSE
AMPLITUDE. INPUT PULSE 1 J-L SEC
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TYPICAL CARD TRANSFER FUNCTION WAVEFORMS (11 MA LOAD)

TOP WAVEFORM (INPUT SIGNAL)

INPUT SIGNAL
(W/-6V STROBE)

READ ONE, ZERO, ONE

HORIZONTAL CALIBRATION
VERTICAL CALIBRATION

BOTTOM WAVEFORM (OUTPUT SIGNAL)

5 fL SEC/CM
20 MV/CM (GRD 2ND LINE UP)

OUTPUT SIGNAL READ ONE, ZERO,ONE

HORIZONTAL CALIBRATION
VERTICAL CALIBRATION

5 fL SEC/CM
lOV/CM (-6V BOTTOM LINE)
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COMPLEMENTED EMITTER FOLLOWER

The ANelex Complemented Emitter Follower printed circuit card contains
two identical independent emitter follower circuits. Each circuit consists
of an input diode network, an inverter circuit, and a complemented emitter
follower output buffer. The input diode network and inverter circuit configu­
ration are similar to the standard ANelex A NOR 5 circuit, except for the
collector resistor, which is located internally on the Complemented Emitter
Follower printed circuit card.

The output voltage level of either circuit will be at a negative (-6 volt) po­
tential whenever signal current (zero volt level) is applied to anyone of
the corresponding inputs. The output voltage level of either circuit will
be at a zero volt potential whenever signal current is absent (-3 volt level)
from all of the corresponding inputs.

The output from either Complemented Emitter Follower circuit is capable
of driving ten standard ANelex Hammer Driver module trigger inputs in a
matrix configuration.
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SHOR T DELAY TIMER

The ANelex Short Delay Timer printed circuit card contains one complete
dual range delay generator. Each circuit has a resettable time base gen­
erator which has an output directly dependent upon the time interval between
input pulses. Each circuit is composed of 3 basic stages, a standard input
buffer inverter stage with a recycling emitter follower and a two diode input
network (with an associated common from the diode buss), a unijunction time
base generator stage, and an output buffer inverter stage. The unijunction
time base generator circuit is so arranged electrically as to continuously
attempt to cycle at a rate determined by the size of the timing capacitor.
However, application of a current pulse to the input of the circuit will inter­
rupt and reset the delay cycle of the time base generator. If the delay cycle
is allowed to reach completion, the circuit output will deliver a current
pulse to an external load. The circuit is generally used in conjunction with
an ANelex control flip-flop of either the d-c or the complementary type.

When the minimum time delay range is selected (jumper connected between
connector pins 22 and 23), the circuit will provide a delay ranging f:rom 20
microseconds to 4 milliseconds as a function of the external capacitor. A
potent~ometer has been provided for precise adjustment within this delay
range. When the high range is selected (no connector jumper) the circuit
will cover the range from 30 milliseconds to 400 milliseconds.

The input to the circuit represents one unit load. Circuit recycling is accom­
plished by the presence of signal current (zero volt level) for a period of time
equal to 20% of the selected delay interval. If signal current is absent (-3
volts) from all inputs for a period of time exceeding the selected delay interval
will allow the delay generator to complete its cycle, and generate a current
pulse in the circuit output. The current pulse is formed by an output excur­
sion from zero signal current (-3 volt level) to full signal current (zero volt
level) and then back to zero signal current (-3 volt level). This current out­
put is capable of driving five unit loads, and may be observed at the test
points provided.
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C NOR 20

The ANelex C NOR 20 printed circuit card contains six identical independent
current-operated NOR circuits. Each circuit is com.posed of an input-diode
network followed by an inverter stage. The input-diode network consists of
a single diode with an associated com.m.on from. the diode buss.

The output current flow from. any ANelex C NOR circuit will be inhibited
whenever signal current (zero volt level) is applied to anyone of the inputs
of that particular NOR circuit. Output current will flow in any ANelex C NOR
circuit whenever signal current is absent (- 3 volt level) from. all of the inputs
of that particular NOR circuit.

The am.ount of input (current) loading produced by each C NOR 20 circuit is
three unit loads (7 m.a. m.axim.um.). The output of each C NOR 20 circuit is
capable of driving 20 standard unit loads (50 m.a. m.axim.um.) and m.ay be ob­
served at the test points provided.
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DESCRIPTION:

K NOR 34902

The K NOR printed circuit card contains four identical, independent, saturated DDTL-type logical
operators. Each circuit is composed of a three-diode input, which is stabistor-coupled to a switching inverter.
Resistance-isolated test points have been provided for observing output signal transitions.

Power Requirements: (card) 24 MA AT -18 volts
12 MA AT - 6 volts
14 MA AT + 6 volts

Transfer Function:

Electrical Characteristics:

INPUT
--=-nr

OV

OUTPUT
OV

- 6 V

Signal Current: Input:
Output:

4 MAMAX AT 0 V
24 MA MAX AT 0 V

1 unit load
6 unit loads

Signal Level: Input: Logic 0 ~ - 3 volts (- 6 V typ)
Logic 1 :: 0 "to. 5 volts

Noise Rejection: AT 0.0 V
AT - 6 V

-1.0 V MAX
3.0 V MAX

Output: Logic 0 :: -6 :0.5 volts
Logic 1:: 0 :0.5 volts

Duty Cycle: D. C. Coupled (100%) to 500 Kilobits/Sec

Transient Response: Rise Time ~ 300 N-Sec.
Fall Time ~ 300 N-Sec.
Delay (Storage) Time ~ 600 N-Sec.

Typical Performance:

-I-
-I-

\
-I-
-I-

- I-
-I-
-l-

I I I I 1£ " I I I J I I J J J I I 1 1 1 J I I 1 1 1 I 1"\ I 1 I J I 1
I 1 I I

11'
I 1 I I I 1 1 1 1 I I I 1_1- 1 I I I 1 I 1 I '''\ I I I I I I I

-I-

-I-
- I-

-I-

- I-
-I-

- I-

Input Waveform (Top)
Output Waveform (Bottom)

Vertical Scale 5 V/CM
Horizontal Scale 500 N-Sec/CM

@ 6-Unit Loads
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18-30 LAMP DRIVER 34910

DESCRIPTION:

The 18-30 Lamp Driver printed circuit card contains 4 identical, independent, circuits which converts
an ANelex logic signal to a current drive used to illuminate a maximum of four indicator lamps. Each circuit
is composed of a single-diode input with stabistor coupling to a switching inverter, followed by an output current
driver. Each output current driver is shunted by a resistive preheating current divider which supplies enough
leakage current to hold its external lamps in a thermally resistive condition. This feature helps extend lamp
life by keeping the lamp filament resistances high enough to prevent large current surges when the output cur­
rent driver is switched on. The proper leakage current level to preheat lamp loads greater than one lamp is
selected by the means of jumpers at the module connector as specified in the Lamp Connection table on the
schematic.

Power Requirements: (card only)

27 MA AT -18 volts
12 MA AT + 6 volts

Transfer Function: INPUT OUTPUT

-3 V
OV

Preheat current (extinguished)
Output current (illuminated)

Electrical Characteristics:

Signal Current: Input:
Output:

4 MA MAX AT 0 V
120 MA MAX AT 0 V

1 unit load
4 lamp loads *

* Each lamp prOVides a typical load of 30 milliamperes, and the number of lamps used constitutes a
multiple of this rating. This amount must be added to the -18 V current requirement.

Signal Level: Input: Logic 0
Logic 1

~ -3 V (-6 V typ)
0.0 V + 0.5 V

Noise Rejection: AT O. 0 V
AT -6 V

1. 0 V MAX
3 V MAX

Cyclic Interval: DC to 1. 0 meg bits/sec. **

4036322816 20 24

LAMP CURRENT-MA

128.04.0

I I /GRAPH I
LAMP VOLTAGE VS LAMP CURRENT 7GE 327
AVERAGE [7
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** This frequency range represents the circuit input capability; visual identification can only occur at
DC or very low frequencies.
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32242

MULTIPLE-OUTPUT POWER SUPPLY

Description.

The multiple-output power supply (ANelex Drawing 32242) is designed to operate from 230 VAC, 50 cps line
power and to prOVide three isolated output voltages. The supply combines a magnetic regulating transformer
and a transistorized regulating circuit to maintain constant output voltage under varying conditions of line, load
and temperature. For each output a front panel switch selects either of two operating modes. In the regulated
mode, the output voltage is set and regulated to the nominal output voltage. In the marginal test mode, the out­
put voltage can be varied by a front panel control over a range of + 10t;t. The power supply is designed so that
under no conditions will the output voltage exceed a value which would damage the circuitry in the printer which
it operates. The supply is also designed so that it will maintain its nominal output voltages under high pulse
current loads.

Multiple-Out.l?ut Power Supply Specifications

Input:

Output:

Regulation:

195 to 265 VAC, 50 cps ~ 0.1 cps

-18 VDC @ 7. 5A
+ 6 VDC @ 5A
- 6 VDC @ 5A

Outputs to remain within + 3. 5% of nominal output for
the following conditions: .-

(1\ Load:
(2) Line:
(3) Frequency:
(4) Temperature:
(5) Ripple:

20% to 100~

195 to 265 'lAC
50 cps + O. 1 cps
o to 550(:
Not to exceed 1% at full load

Over-voltage Protection:

Marginal Adjustment:

Theory of Operation.

Voltage output of -18V supply not to exceed 209[,
Voltage output of ~ 6V supplies not to exceed 58%

In marginal test position. vU]'_(\('E' of each supply is
capable of ~ 10c; adjustrn'cfll 1'cmg'C',

a. Magnetic Regulated Transformer and Rectifying Circuit~,.

In order to achieve high efficiency and good regulation, the multiple-pc.wer 'oup)'lv c',lln;linl's the advantages of a
magnetic regulating transformer and a transistor regulating circuit. The clhg'r:cm in Figure 1 :,hows the COIl­

figuration of the magnetic regulating transformer and the rectifying circuit":. Fe l' each lwtp\1T an isolated center
tapped secondary winding is used in a full wave rectifier circuit to con.,:,·l't ,J " ;',.,,1, 230 \' AC 1")\':1;1' to a suitable
d-c voltage. Relatively large filter capacitors are used in order to store la1'['" 'l.il"i1.Jnt3 of :nprgy to supply high
pulse currents which are required by the load.

The characteristics of a magnetic regulating transformer are such that uver a 1ine,::'ILi-\;cO nmge of IDS to 265
VAC, the output d-c voltage will not vary by more than 5%. This line regulatiu; is ,,\'c,;ll1plished hy a resonant
circuit set up by the inductance of the transformer and the resonant Capacitcl' C-!, A~ the input ,.inc",'Jlage
changes, the resulting saturation changes in the transformer alter the inductance: l~l the lLlllsformel' ~l' cd, hence,
the operating point on the resonant curve which tends to maintain a constant secondary "mj)ut \'rJll~1~ ~_il1titillg

the transformer secondary voltage varjations allows a lower d-c supply voltag'c, teo he [b'd t,_, \:,e {'"rl'-

cuitry which, in turn, minimizes dissipation in the series passing transistor 0: tile 1':'::':,-':<,')1' and :11("'2aSes the
overall efficiency of the power supply.

On the 18V supply, the secondary voltage is selected by the contacts of Relay Kl dependent ,:I\ tlw i,,'Sitior' of
front panel mode selector switch. In the nominal output mode, the lower seeo'lchry \'oltagc lS :3P; ,,'ewe! since
only 18V is required at the output. With the switch in the marginal position, th:, hl':!kr ,'olt"ge tap'o "l'e ;,;c·L'cted
to provide a higher d-c supply voltage for increasing the d-c output of the regul:nDr by 10(;. The advantage: here
is that under normal operating conditions, the d-c supply voltage is lower which limits the ~jJ')()"il; dIssipation
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Figure 1. Regulating Transformer and Rectifying Circuits

in the series passing transistors of the regulating circuit which, in turn, assures more reliable operation.
Under marginal test conditions, considerably more power is dissipated in the series passing transistors. The
18V supply has provisions for sequencing brought out to the rear terminals of the power supply, (Terminals 17
and 18 of TB-1). The purpose is that, under some operating conditions, it is desirable to turn on the 18V sup­
ply after turning on the ~ 6V supplies.

b. Bias Supplies (Subassembly SA-101).

As will be discussed subsequently, each of the three regulator circuits requires bias voltages of 15 and 40 VDC.
This necessitates a total of 6 bias supplies since each bias voltage must be isolated with respect to ground and
to each other. Each bias supply utilizes a center tap, secondary full wave rectifier and filter capacitor. Primary
excitation voltage for the bias Transformers, T2, T3, and T4, is taken from the secondary winding of the regu- _
lating Transformer T1' in order to minimize til,,, effect of line voltage variations on the bias voltages. The over- ....
all schematic shows the bias supply subasser"i:,,-,T enclosed in the dotted block.
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c. Transistor Regulator Circuit.

A transistorized series regulating circuit is used in order to achieve a higher degree of line and load regulation
than is possible with a magnetic regulating transformer. Figure 2 shows the regulator for the +6V output which
is typical for the other regulators. The d-c input to this circuit is obtained from the magnetic transformer and
rectifying circuits just discussed. To achieve regulation, a series Transistor Q1 is located in one of the output
leads. By varying the drive current to Transistor Qg the voltage drip across Q1 can be changed to compensate
for any voltage changes which may occur in the input d-c voltage. The remote sensing leads detect any change
in voltage at the output terminals of the supply which may tend to occur. The output voltage is then compared
to a reference within the regulator circuit and an error signal is derived which is proportional to any deviation
of the output voltage from its nominal value. This error signal is amplified and applied to the driver Transistor
Qg and, in turn, to Q1 to either increase or decrease the voltage drop across Q1 in such a way as to maintain
the output voltage constant. By using high gain in the regulator feedback circuit, the variations in the output
voltage can be maintained to exceedingly small voltages. The regulation achieved in the multiple-output supply
is as good as 0.1 % for variations of line voltage from 195 to 265 VAC and load changes from 20% to full load.

UNREGULATED
DC INPUT

REMOTE
SENSING _

LEADS

REGULATED
OUTPUT(6V)

REVERSE
BIAS SUPPLY

(15VDC)

ERROR

SIGNAL

COMPARATOR
AND

ERROR
DETECTOR

REFERENCE
CIRCUIT

REFERENCE

BIAS SUPPLY

(40VDC)

PRINTED CIRCUIT CARD REGULATOR

Figure 2. Regulator Circuit Schematic

d. Reference and Regulator Amplifier Circuit.

As we have mentioned, the function of the reference and regulator amplifier circuit is to sense changes in the
output voltage and feed a signal to the passing Transistor Q1 to compensate for these changes. The operation of
the reference and error detecting circuit can best be understood in terms of current summing. The reference
and error detecting circuit is shown by the heavy lines in Figure 3.

The Zener Diode Zl is used to establish a reference current in the folloWing manner: To a first approximation,
if we establish a constant voltage across the emitter base junction of Transistor Q12 we shall establish a con­
stant emitter Current 12. At constant temperature we can assume that voltage drop across the emitter base
junction of Transistor Q11 is constant. As a result, we can see that Zener Diode Zl does, in fact, establish a
constant voltage across the emitter base junction of Q12 and the constant reference current which is desired. If
R4 and R18 are adjusted appropriately for a nominal output voltage (for instance, 6V), Current 11 can be made
exactly equal to reference Current 12 and in this case the error Signal 13 will be equal to O.
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Figure 3. Reference and Error Detector Circuit

To understand how a change in output voltage will generate an error signal, we must keep in mind that reference
current 12 is maintained constant at all times by Zener Diode Z1. If the output voltage tends to change due to
line or load variations, Current 11 will also change. Since reference Current 12 is constant, an error signal
Current 13 will be generated to compensate for changes in 11. Any changes in the base current 13 of Qll will
result in an amplified change of collector current of Q11. This change in collector current is further amplified
by Transistors Q10 and Q9 to produce a required change in the collector to emitter voltage of Transistor Q1
which, in turn, compensates for the voltage which tends to produce the error signal. The overall function of
the regulator circuit is to maintain the incremental error Signal 13 equal to 0 - - a condition which assures a
constant output voltage.

The purpose for Diodes CR20,. CR2L and CR22 is to compensate for temperature effects which occur in the
Zener Diode Zl and the base to emitter voltages of Transistors Q11 and Q12. In effect, the temperature co­
efficient of these diodes is equal and opposite to the temperature coefficients of the junctions just mentioned
which tends to negate the effect of temperature variations on the reference Current 12. Diode CR19 is used in
the same way to compensate for temperature effects on the base to emitter voltage of Transistor Q10.
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1{('~I~lol'~ H4 and HIS an' US('c! to fix tllp approximate nllminal output voltage and Potentiometer 1'4 is lIt,wd as a
lilH' adJlIstment to sl'l till' output to the exact voltage required. SlI1ce there is a limited range of adjustment on
1'4. it is necessary to change the fixed Resistors R4 'and R20 in the remote sensing leads to accommodate the
wide voltage difference between the 2: 6V and -18V outputs.

When the front panel mode selector is switched to the marginal position. Sl switches the remote sensing lead
from R4 to Potentiometer Pl. A front panel control on PI permits the output to be adjusted over a range of
+ 10%. To understand the effect of changing PI, consider the case where the resistance of PI is reduced below
the nominal 360 ohms value of the fixed resistor. R4. In this case for a nominal output of 6V. the Current 11.
in the remote sensing lead will increase. Since the reference current 12 is maintained constant. this would re­
quire the error Signal 13 to increase. The increase in Current 13 is amplified and applied to the series Tran­
sistor Q1 in such a way as to increase the emitter to collector voltage drop. The resulting effect is to reduce
the nominal output voltage to a point where currents 11 and 12 are again equal. In this way. changing the re­
sistance of PI permits the voltage output to be varied over the required range of 2: 10(;;.

Capacitor C4 is included across the output terminals to compensate the feedback loop in order to prevent high
frequency oscillation. The purpose for Resistor R1 is to present a minimum load to the regulator in the case
where the output is open circuited. Resistor R12 and Capacitor C14 are included to stabilize the feedback loop
against high frequency oscillation.

A 15 VDC reverse bias supply is applied across the emitter to base junctions of Q1 and Qg through Resistors
Rg and RIO in order to compensate for the leakage current in Transistors Q1 and Qg at high temperature. With­
out this reverse bias supply. the regulator would lose control at elevated temperatures.

In order for the regulator to function. a voltage must be supplied to bias the regulator circuitry with respect to
the 6V output. A 40V bias voltage, supplied by the bias subassembly. SA-tOl. is applied between Rig and the
negative side of the 6V output. Although this bias voltage is regulated against line voltage change by the regu­
lating transformer. further regulation is prOVided by Zener Diode Z2. The voltage drop across Zener Diode
Z2 prOVides a regulated voltage for the reference Zener Diode Zl.
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SEQUENCER SERIES 5

The ANelex Sequencer Series 5 is a unit panel containing all of the control elements used to cycle power into the
ANelex logic system. The Sequencer is also capable of sensing an alarm condition in conjunction with external
protective devices. The power sequencer has conventional wiring throughout and contains relays, and related
devices to control the turn-on and turn-off of power to the system. The front panel has the following controls
and indicators mounted thereon:

1. ON-OFF Circuit Breaker (CEl)
2. Total-time-in-use Meter (Ml)
3. Card Alarm Indicator (XI02)
4. Photo Alarm Indicator (XI03)
5. Interlock Alarm Indicator (XI04)
6. DC Alarm Indicator (XI01)
7. Control Fuse (XF02)
8. Meter Fuse (XF01)
9. Override Switch (Sl)

10. Fan Circuit Breaker (CB4)
11. Printer Circuit Breaker (CB3)
12. Yoke Circuit Breaker (CB2)

The Sequencer is divided into three functional sectors: a-c, ContrOl, and Sensing sectors. The a-c section
contains the components required for applying primary a-c to the chassis. The Control sector contains the
majority of the control relays which monitor and cycle the voltages into the system. The Sensing sector con­
tains relay provisions for sensing the outputs of the Multiple-Output supply along with card, photo and interlock
malfunctions. The Sequencer will automatically shut down if any voltage is lost or absent. An alarm condition
will cause the Sequencer to produce a nonoperable signal for the external logic, and notify the operator by illu­
minating the appropriate indicator. The two main operational functions that the Sequencer prOVides are a Power
Control cycle and alarm sensing, with the discussion below separated accordingly.

Power Control Cycle.

During an initial installation and before primary power is applied to the Sequencer, inspect Terminals 1 through
13 of TBl for the proper strapping for the type of primary power used, as specified on the Sequencer schematic.
Power is applied through Circuit Breaker CBl which in turn energizes stepdown Transformer T1. The Second­
ary of Tl provides 24 volts for operating the various relays used in the Control and Sensing sections. Tl is pro­
tected by a fuse-indicator device (XF02) which will illuminate a neon bulb in the event the fuse blows. CBl also
supplies a-c power to the Elapsed Time Meter, Ml and the normally open contacts of KlOC, and KIOA and D.

One side of the 24 transformer secondary is bussed to one side of the Control Sector relay and time delay coils.
The other transformer lead is connected to one side of a momentary contact "Power On" switch mounted on the
operator's control panel. When this switch is actuated a path is completed through the normally closed section
of the "Power Off" switch (also on the operator's control panel), through the normally closed contacts of K6A
and TD1, and energizes on Relay KlO. Normally open contact KIOB closes and provides a path to hold KIO in
the energized state. Contacts KIOA and KIOD close, transmitting a-c power to the Multiple-Output and -36-volt
supplies. The Multiple-Output supply will energize (under normal conditions), but the -36-volt supply must
wait until K7 closes. Normally closed Contact KIOB opens extinguishing the power OFF indicator on the oper­
ator's control panel.

The Multiple-Output supply on energizing prOVides +6 volts to energize Relay K1. The normally open Contact
KIA closes and provides a path through the normally closed contact of K6B to allow the -18-volt output of the
multiple-output supply to energize Relay K8. One side of Relay K3 is wired in parallel with K8, and K3 will
energize prOViding a Hammer Driver -18-volt interlock circuit is complete and will remain energized as long
as the circuit is complete. Relay Contact K8A will close and allow the -6-volt output to energize Relay K7.
Normally open Contact K7B will close and supply 24 volts a-c to TB601 of -36-volt power supply, energizing its
internal Relay K1. Normally open Contact KIA will complete the path for primary a-c input power to the supply.
The other relay (contained in the -36-volt supply) K2, will energize when 36 volts appears at the supply output
terminals.

However, at this point it should be noted that from the time KIO became energized (practically the same time
that the "ON" pushbutton was actuated), Time Delay Relay TDl started its three second cycle, (also through a
closure of normally open contacts of KIOB). The energizing path for TDl is prOVided through the normally
closed contact of K2A (in -36-volt supply) which is fed by KlOB. If, under these circumstances, either supply
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fails to provide the proper voltages within the time cycle of TDl, TDI will de-energize the "ON" relay KlO
turning the Sequencer off. The normally open side of TDI will now close; and through the normally open con­
tact of K5A (K5A energized when TDI completed its cycle) completing the path to the Alarm Status indicator.
Thus, the power sequence cycle must be completed before three seconds or TDI will turn off the Sequencer.

As mentioned above when Relay K2 of the -36-volt power supply energizes it causes the normally closed contacts
of K2A to break the power path to TDl. Normally open Contacts K2A and B close, and K2A feeds K2B. K2A in
the closed position also provides another latching path for Relay KlO (Sequencer) through the normally closed
contacts of TDl. When the Sequencer completes its cycle, it lights the ON indicator on the operator's control
panel, and removes the connection between the Equipment Operable common and the Not Operable line as an
indication the printer motor and fans have been turned on (KlOC), and all voltages are present.

Alarm Sensing.

Alarm sensing is performed by four Sequencer Relays K2, 3, 4 and 5. Relay K2 will energize in the event any
of the fuses (protecting the printed circuit cards of the logic system) happens to blow. Relay K3 will remain
energized as long as the -18-volt interlock circuit for the hammer driver cable connections is complete. Relay
K4 will energize if continuity through anyone of the printer photoelectric lamp filaments is broken. Relay K5
will energize if either Relay K2 or K4 energizes. or if Circuit Breaker CB2, 3, or 4 happens to blow. Relay
K5 becoming energized will close normally open contact K5A, illuminating the Alarm Status indicator on the
operator's control panel. The normally closed contact K5C will open and extinguish both the On and Off indica­
tors on the operator's control panel, leaVing only the Alarm Status indicator illuminated.

As mentioned above K3 is energized as long as the hammer driver connector interlock circuit is intact. A
break in continuity of the interlock circuit will de-energize K3 illuminating the Alarm Status indicator. How­
ever, if K3 is energized, normally open contact K3C will be closed, prOViding a path through the normally
closed contact of K6C (K6 does not become functional until the OFF pushbutton on the control panel is operated),
through the closed (normally open) contact of TD3, to illuminate the ON indicator. The condition of K3 also
determines the operable condition of the system. Normally Open Contact K3A is closed (With K3 energized) to
provide a path from the equipment operable common line (Terminal 39 of TBl), throug'h the normally closed
contacts of K5B (indicating alarm Relay K5 is de-energized), to the Operable line (Terminal 41 of TBl). The
Not Operable line has two parallel contacts in an OR configuration. If either Relay K5 becomes energized or
Relay K3 becomes de-energized, the Not Operable line will be connected to the common as an indication that a
malfunction is present. In the event K3 becomes de -energized the normally closed Contact K3B will illuminate
XI04 and the normally open Contact K3B will remove -18 volts from the interlock circuit.

Turn Off.

The Off Relay K6 functions similar to the On relay, i. e., it is energized by an actuation of the Off pushbutton.
Actuating the Off pushbutton on the Operator's Control Panel energizes K6, which closes its normally open
Contact K6A, prOViding a latch for K6.

Contact K6B opens up normally its closed contact to Relay K8. K8 de-energizes opening up its normally open
Contact K8A, de-energizing K7. De-energizing K7 returns contact K7B to its normally open state, causing the
-36-volt power supply Kl to de-energize removing (through KIA) primary a-c power from its input. The re­
moval of primary power from the -36-volt supply de-energizes Relay K2 (-36-volt supply), returning K2A to its
normally open condition. Opening up K2A de-energizes KI0 removing a-c power from the inputs of the Multiple­
Output and -36-volt supplies. KlOB returning to its normally closed condition illuminates the OFF indicator on
the Operator's Control Panel.

Each alarm relay has an indicator associated with it and will be illuminated in the event of that particular alarm
condition. An override switch SI mounted on the front panel may be used to manually energize Relay KlO in the
event of a power supply failure. The override switch is used primarily during testing and troubleshooting.
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CVR POWER SUPPLY (-36V - 28A)

The -36 volt d-c power supplies furnishes a regulated output of -36 volts to the printer system. The primary
purpose of this supply is to provide -36 volts for energizing the hammer solenoid coils through the hammer
driver PC cards. In addition, the -36 volts is used to energize the ribbon reversing relay, paper feed clutch,
and brake drive coils. The power supply is housed in a standard relay-rack type chassis, with conventional
wiring throughout. The front panel mounts two test points for monitoring both sides of the output voltage, in
addition to a 250-volt a-c, 15-ampere fuse. The electrical schematic of a -36-volt power supply is shown in
Figure 2.

Input power is applied to the primary of power Transformer Tl. This transformer is a constant voltage regu­
lating (CVR) type, which depends on the combination of a resonant electrical circuit and a high-leakage­
reactance magnetic circuit for its operation. The resonant circuit is formed by Terminals 6, 7, and 8 of the
transformer secondary and parallel Capacitors C1 and C2. As indicated on the power supply schematic two
sets of optional taps have been supplied with the Transformer Tl. One group of taps has been reserved for
50-cycle operation, with the other group of taps reserved for 60-cycle operation. During initial installation,
all transformer taps should be inspected to make sure that the proper tap connections have been made in
accordance with the frequency of the power mains. For example, for 60-cycle operation a jumper would be
connected between Terminals 1 and 3 of the transformer primary with another jumper connected between
primary Terminals 2 and 4. The resonant capacitors of the transformer secondary would be connected between
Terminals 7 and 8; with the rectifier anode of CR1 connected to Terminal 10, and the anode of CR2 connected
to Terminal 12. The proper strapping connections for both 50- and 60-cycle operation are tabled on the power
supply schematic.

This supply has been designed to operate in conjunction with a companion ANelexunit, the ANelex Series 5
Sequencer, which provides a controlled cyclic turn-on sequence of the system power supplies. The Sequencer
also senses whether or not the -36 volt supply actually energizes. The turn-on control is implemented by the
Sequencer which places 25 volts a-c on Terminals 6 and 7 of TB601. Relay K1 becoming energized performs
two functions simultaneously: opens up its normally closed contact, which in series with a 1 ohm, 55 watt
resistor forms a discharge network for the power supply filter capacitors, closes its normally open contact
completing the path for the primary a-c voltage.

The Sequencer sensing control is provided in the form of Relay K2. The coil of K2 is connected in series
with a 220 ohm 2 watt voltage dropping resistor. This series combination is connected across the power supply
output terminals; so that when the supply energizes, K2 will also energize. Under these conditions the two
normally open contacts of K2 will now close, and the one normally closed contact will open. This particular
contact configuration will place 25 volts a-c on Terminals 3 and 0 and removes 25 volts a-c from Terminal 1
of TB601; all of which indicates to the sequencer that the -36-volt power supply has been energized.
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