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The Printer Project

e Restore printer to operational condition

e Build a Printer Controller that interfaces to a
PC and drives the 1403-N1 printer

o e

e Received printer Spring, 2013
e Printer undergoing refurbishment

e Prototype printer controller
developed under 2013-2014 WCP
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IBM 1403-N1 Printer Controller
Challenges

e Sparse documentation
* But we've got experienced and talented engineers and
students
e Spare parts
e We’ve been able to build or scrounge what we need
* Maintaining usec synchronization with the printer
* Replace SMS technology with cheap but powerful
microcomputers
e Coordinating multiple teams
. Maﬂ<e it fun!
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& Team
_J\ Members

Center for Technology & Innovation

— Client

— Printer refurbishment

— Technical and Program Management
Watson School Senior Undergraduates

— Software

— Hardware safety interlocks
Triple Cities Makerspace

— Chassis, hardware & software development
IEEE Binghamton Section

— WCP sponsor & Technical Advisor



IBM 1403-N1 Printer Controller

Print Train Assembly

Print Train moving
@ 206.4 “/sec

Drive Gear

Complete Train Composed of 5 Sections
(80 Type Slugs with 3 Characters Per Slug)
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Drive Gear:ldler Gear

5:6 Idler Gear
29.16 msec/rev

Drive Gear
34.992 msec/rev

144 PSS Pulses

Universal Character
Set (UCS) Pulse

\_‘,J
243 psec

(1/3 char width) Extra Pulse

121.5 psec

—

e At initialization:
* Establish detection and tracking of PSS pulses
e Determine PSS — PSS timing are within expectations

“Anding” done in SW although
it could be done in HW

* Detect Train Home Pulse to establish position on chain
* During operation:

* Verify correct PSS detection and timing

¢ Issue synch error if anomalous conditions detected

Train Home Pulse
(174.96 msec
once per 240 chars or
once around the chain)

Dropbox\IBM 1403 Project 2014-15\TechWorks Project Artifacts\1403-N1 Printer Operation Summary.pptx
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Pulse Timing

PSS # 144 Extra 1 2 3 4
T<»121.5 usec-+-121.5 usec-»T <+—— 243 psec _;T T T
r=i
H " 1 4 7 1101 130 2 5 8 11.. 131 3 6 9 12 132 1 4 7 10..
ammer A A A ILI A A A A A A A A A A A A A A A
1 1 [ RO | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 : 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 psec 11
1 1
1 1
o
. . . 1
Print Train Character Alignment I
Print Line HEULjO WoRLD
1 1
Print Train ...%JK:L:MNOPQR—$*ABCDEFGHI+
1 1
1
1 1
7 8 9 :10: 132
ChipKit = Atmel Interface. 2 A A4, A
. . [ | 1 1 1
(timing relative, not to scale) ._}\
75 >0
A A
1 < 5 psec P
1 1
1
1
P Determines via that a
chipKit hammer needs to be fired ! Hammer # (1-132) or ] E
Idle
] i
* Determine Hammer PCB and Hammer Line to energize
Atmel * Determine which hammers to de-energize after 1170 psec
; y
1 . _ Hammer
Hammer PCB . Hammer energizes within Signal
1 +0.5 psec of computed time
! o
X y
Printer Hammer : Hammer coil energized
1 60v 5 amps
1



\ [ 2copcrreecoumm — ) Fadde Cad 1
— 5 [PaddleCard 1
Pover SupplY — £ gm:
3
— g ) Paddecard }
— [PaddleCard 1
=
— ¥ B
USE Port Ny 1 B
Host PC chipkit
SD Card [Hammer Driver Card_] [ preoenug swwer ]
T b [_Paddlc Card_}
s r—) —1 s BeEma
—1 5 [PaddleCard}
=
s P
S B
Hammer Driver Card pJed JaAL(Q JawweH g ::m:
— v EJCrddead 1
— [ =ddecad 1
H
Printer Controller
Power Cable Gnd
17 pairs oV
60V & Gnd +5V I
UCS Pulse I I I
UCS Pulse
K PSS/Extra Pul o
Bus Bar [Extra Pulse < 5
[ Home Pulse ) Amplifier Card PSS/Extra Pul E g
60V xtra Pulse s
Power Supply Carriage Pulse
J
r—" T-Casting Carriage Pulse ]
Contactor Carriage
Not used " Train Installed
I s Thermal Safety
| ey FOrmJam 1 Correct?
HW Safety e Form Jam 2
Interlock FormJam 3
|L p [FormJam 4
s EOF
Inside or outside of Carriage
Printer Controller e g Prl ntel"
chassis? = Hammeron




Printer Controller
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C:\Projects\TechWorks\2014 Printer Controller\Diagrams\1403 Project Context Diagram v2.pptx
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Hammer Driver Card Layout
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Hammer Driver Card
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Switches to control
test software

Laptop interface to
Atmel chip _
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