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of the United States Navy to the extent that such employee, contractor, or subcontractor to
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pursuant to his employment or contract or subcontract to the contractor with the United
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THE SPADES SHIP PRODUCTION AND CONTROL (SPAC) MODULE

Filippo Cali
Cali and Associates, Inc.
Metairie, Louisiana
Since the founding of Cali and Associates, Mr. Cali has directed the con-
tinuous development of the SPADES system and expanded the company to provide
complete N/C lofting services to the shipbuilding industry. He has 30 years
of experience in all phases of shipbuilding.

Mr. Cali has a degree in engineering ’from the Italian Naval Academy.
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GENERAL COMMENTS AND INTRODUCTION

The purpose of this writing is to report the present status of development and
implementation of the 'SPAC' Module.

The ‘SPAC' Module was originally conceived two years ago, and the justifica-
tion for its development is just as valid today as it was then. Actually, our
increasing experience in operating a service center for N/C Lofting has pro-
vided additional reasons for generating other computer outputs not conceived
originally to reduce lofting man-hours and better control shedules, as shown
later.

It should be mentioned at this point that the labeling capabilities added to the
'SPADES' System in general because of the 'SPAC' Module will make it desir -
able to upgrade the hardware used in the loft and in the shop. A fast drafting
machine should be used in those shops with a high work load, and a 'DNC'
mode of operation will allow not to punch a high volume of paper tape.

Provisions have also been made for transferring all applicable labeling and
lofting markings to the burning machine. To do so today for all tapes will
probably overload the burning machine. 1 feel that the use of this feature is
justifiable at the present only when using the burning machine for cutting tem-
plates from light gauge sheet metal or aluminum, since this operation will
represent only a small percentage of the total work load. Total use of it will
probably have to wait until better marking systems are available, although

some shipyards with surplus N/C cutting capability might find it desirable, even
with today's hardware. The zinc oxide marker is probably the best tool to use
at the present for this purpose
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STATUS REPORT

is a copy of the ‘data flow’ conceived for “SPAC" originally; and since
no major changes have occurred during the ‘development, it is used to report on
the present status.

The status as reported herein is not in terms of coding done yet to be tested. The
shaded areas represent the actual extent of '‘SPAC’ as presently in production
use by our N/C Lofting Department.

Implementation was started last October, and the various examples shown later

are working documents for a notch tug we are in process of lofting for Atlantic
Marine, Inc., in Jacksonville, Florida.

The detail status report is as follows:
A. Data Base

Expansion of the data base to accommodate all records requirements
for ‘SPAC’ has been completed. Proper provisions have also been
made for all other ship systems other than steel, such as: piping,
HVAC, outfitting, etc. It is expected that some new handling routines
will become necessary as the development continues.

B. ‘SPAC’ Program

At the present,. this program allows the loft and production planning
to communicate with the data base for initial loading of assembly
(unit) breakdown; to assign schedules and personel and enter data..
such as validation of individual items. It is also used to request all
reports except those generated automatically by the system when ap-
plicable.

As the experience in the use of ‘SPAC’ increases, it is inevitable
that changes and additions will be incorporated.

C. 'PARTGEN!, Framebending, Plate Development and Nesting

The necessary modifications in these modules to integrate with ‘SPAC'
have been completed and no further changes for this purpose are ex-
pected.
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I am pleased to report that the additional input requirements in
these modules is very minimal and very simple. Furthermore,
it has been structured in such a way, not to require any modifica-
tion of past input.

D _'SPAC" Reports

All reports shown shaded in|Figure 1 are complete and available
to the user. | am sure that format changes and added information
will be requested by the ‘SPADES’ users other than ourselves to
better suit the practices of the various shipyards. Under the
guidance and with the approval of the ‘SPADES' Users’ Steering
Committee, we will incorporate such changes,

E. Lofting Reports and Other Outputs

These reports have been added during the development to aid the
loft in tracking the work in progress, and to minimize clerical
errors of identification, such as mislabeling a part, or showing
the thickness throw on the wrong side of the molded line. The lat -
ter will prove very valuable in reducing man-hours and turn around
time associated with design and production changes, or with rework
due to errors.

F. On-Going Development

The various records presently stored in the data base contain more
information than is utilized by the various ‘reports. One good ex-
ample is the three-dimensional center of gravity associated with each
piece. High on the list of priorities is the generation of the weight
and center of gravity by assembly and for the entire ship.

Within the practical space limitations of this paper, it would be difficult to in-
clude a full, complete 'SPAC' report for an entire module. For a better un-
derstanding, Pages 7 through 40 have been, collected to give the interested
reader a quick walk through the lofting process and its tie-in with the 'SPAC’
Module.

Frame Bending Module

Page 7 is part of a drawing showing a shell longitudinal (L- 12) termi-
nating at Fr. 54. The longitudinal belongs to Module 1 and is contained
in Drawing 777. The Pc. MKk. is |-777L120540P. Page 8 shows the in-
put coding (from Longitudinal L-7 to L-12). Pages 9 and 10 are the
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end-cut templates at the forward end of the beam. Page 11 is a
tabulation of the developed curvature to enable the making of a
full stale template. Page 12 is a typical summary printed for ,.
each beam.

Page 13 (Line 61) is a page of the ‘SPAC' Report for Module 1,
showing all data needed and templates to be used to fabricate and
bend the longitudinal in the shop.

Plate (Shell) Development Module

Page 14 is portion of the shell expansion drawing (777) showing
Shell Plate C -2. The Pc. Mk. is 1-.777C 2: S. Page 15 is the input
for this plate and three other plates. The same input is used for
the roll sets. Page 16 is the plot of the developed part. Page 17
shows the corresponding roll sets. Page 18 is part of the nested
tape to cut the roll sets from surplus material. Pages 19 and 20
are the title block and plot location of the templates within the
nested Tape No. -741011, Rev. 2. The digit ‘4" in this number in-
dicates that these are templates and not parts. Page 21 (Line 21)
lists tape and template needed to cut and roll the plate. Page 22
(Line 55) shows that Template 8023-401 is nested within Tape No.
741011 and is to be used for Pc. Mk. 777. C 2 S.

Part Generation Module

Page 23 (Dwg. 786) shows a transverse bulkhead (Pc. 174) and asso-
ciated vertical stiffness within Module 2.07. The bulkhead Pc. Mk.
is 2. 0.7-786085017.4C. The stiffener shown (172) has Pc. Mk.
1-78.61720850 S. Page 24 is the input coding. Page 25 is the tabu-
lation of the part geometry. Page 26 is the plot of the part (Note

the thk. throw from the molded line plotted by the drafting machine).
Page. 27 is the input for all stiffeners on the bulkhead. The four lines
for 2.0.7-7861720850 S are bracketed. Pages 28 to 31 are the end-cut
templates. Page 32 (Line 20) shows cut length, other data and tem-
plate associated with the stiffener.

Nesting Module

Page 33 is the input for Nest Tape No. 710039 calling for the above
bulkhead. Pages 34, 35 and 36 are title block, plot location of parts,
and summmary report for the tape. On Page 35, the bulkhead, (Pc. Mk.
2. 07-786850174 C) is Item No. 9. Page 37 (part of the plot of the tape)
shows the piece marked<{Q) . Page 38 is the proof drawing we deliver
with each tape.

Page 39 lists the plates and tapes needed for Module 2.07, and
Page 40 shows the tape number to be used to cut the bulkhead.
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1 2 3 a S 5 7 &
1273456789015 3456789G1234SATHYIU1234S0TE901224567890123456789012345967890G12354S07890
IVPUT UPDATING LATE  0%/7¢e6/7¢ TINE 08/5%9/54 RLE RU. 4
JOB P80l PRnG, MEST ) INFUT 0039 " Rev, O, 3 PAGE 1
INPS STUXRTAPFUECF2-AX N 2g : 7100390104
P3PR ESIIPLSMEVEN Pn 1KN 1 7100390108
RMKS D40, 710039011¢
PLTE 8h 4 22.5 1 84, 1 7100350116
PIEC assL 0130 1 4 6 7100350120

.1 .85 & %@, 7i003S¢ieq

2 U356 1 3 3 7100390128

2 0130 i e 7100490132

e .14 A <90, 7100490136

e 0351 1 : é 106 7100390140

2 035¢ 1 99 7100390144

2 o17 A =90, 7100390148

PLEC ABSL 0375 e e e 5 71003901Se2
1521130005 P2,08 20.49 .35 20,49 c.2% 710039y156C

REPT ABSL ¥ 0375 99 ) 2 7100350160

1521130005 82,08 20,45 2.4 2.4 c.d 7160390164

PIEC ABSL 0376 e 1 5 2 71003G0168

1521210005 F2,08 2ll.le »C ec.uce 2.16 7100390172

REPT ABSL M 057 &8 2 . S 7100390176

1521210009 d2.(8 clolt? «US ccl. 4 « 09 71003901860

PIeC AdSL t130 e 2 2 71003490184
2.4 9.3 A 180, 7100390185

PIEC? 0nse 1 2 31 7100390188

2 0130 ¢ 3 7100390192

e ol 199 A& 9gg, 7100390196

OPTN DIST H ' 7100390200

BIST v130 1 5 ] 71003690264
MARK CKPT le. 1.5 71003%0208¢C

AUTU 7100399212

UUTC CKPT ) 71006350216

BURw TCUP NUKS u37s P 1 e .0u .02 7100390220

RVKS 6351 1 20 3t S04 .02 7100360220

RVKS 0376 2 3 d .04 02 1100350232

0375 99 4 5 <04 .02 7100390236

037¢ & ¢ 1 L 0u 02 7160390240

0350 1 96 98 N .02 7100340244

NVKHS 0130 1 1 e S04 <02 7100390248

0130 el 6 5 .04 02 7100390292
' NUKS v0s2 i 3¢ 3 Y e 71063502506 )

INPE CKPT “ 7106399999
1 2 3 4 5 6 7 8

125456789U1224567890123d5678501234%6789912305676901234567896123456/89012545967890

SEVEKITY = ¢ INFLT 1S5 STUKED w11k KEV. = 4

INPUT IS EXECUTABLE
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% Ok % % % B R R % X K A H %

34

KA kAR AR R R kxRN R A AN AR AR A AN R AR R AR I AR A A AR RN RS AP IR AKX AKX A AR AR AR A A RA

* *
* PEITER S UN s L I L OCE®®S M~ C . : *
* LR AL L L E Y 2 L LR L L PRI EREERRE RS AL R R AR A 0 X 2 X3 x
* *
* P G 6 S 11 LA S S EGUKEUAT *
AN RKRAXK AR A A KRR IR ARAAARRN AR AR R AR A RN AR AR A AR AR AR A A RR AR ARA A AR AR A& &
* *
x NOLPLATES LIKESISE = 1 NUGLPLATES &IrhCk IvAGE= ¢ TUTAL NU. PLATES = 1%
* *
* PLATE SIZE = 27000x &4Q0X 25 STUCK ML ,.= ¢FTLe= AL, S086 «
* *
KR E AR KRS H R AR KRAARRARA AR R A A AR A RER AR RN AR P R AR A AR R AR AN A AR AT kAR R AT R
* *
* P A K 1 S8 NEGSTED I 18 T AP ¢t *
* *
* "PART nu, uly, FakT il £y, PA&T nu, L1Y, =
* creeweRTweeceyuaeeeen e A e I T TN P X R T X Y —— x
* 2.077861010189 S 1 2.07/86 Ke1174 C ] C,L778E BUOL1T4L C 1 *
* 2.081921130095 P 1 2.081521130¢05 S 1 2. likl521210G009 F 1 ]
x  2,081521210005 5 1 2.0778e1016177 P 3 ( 2.07786 856174 L 1 )*
* *
* 3
* *
* *
* *
* *
* *
* *
x *
x - x
x *
* *
x x -

AKX AKX AR R AR kA R AR KA R R KRR AAKRAR AR IR A AXRR R AR AR KRR IR AR A AR R AR I A AR R A AR RS

% K E VI &1 &GRS *
*ft*t*t*i****i**t**t*t*****i****k*t**ttﬁ*t*ttttiit**tttktt*iik*tﬁ*****t****
x REV * LESCRIFTIGN x bY x DAt *
k**t;****i**t**t**k***it*t*****t******i**ktitt***ﬁt*k*tt*i*it*tfii*i**t***t
'S S ok * * *
’ * * * *

* * * %

* * * *

! * * * *
* . * » *

\* * * *

* x * x

% * * *

& * X td
**t*******ﬁ***i****i*****if*?*t*t*****i**t*}!lxi*xt***i*ii******ii*itittti
*

PREFAREL BY *

*

csLJ & ASSOCCI&#TES, 1 v C . *

x WROBMBAD QPRSNGSR DT T e NS ReE P E R YR P TRErPETRERN TR NTwew x
* CHECKED wvyY: VALIULATEL BYS *
*t**tlik!i*********t**t***********t***ii*i**ﬁttki!t***tii*tﬁ**i***i****t*!ﬁ
* JUs NU,T7005PB01 NEST Takge AG, 71u039- 2 / *

I Z 2 E R R R R R A R R S R T RS R R E R R R R RS R R SR RS R R AR RS SRR R R RRRR RS RS R R RRR SRR S
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SPADES

$ YSTE WM

IDENTIFICATION & PLOT LGCATION OF PAKTS

DATE 05729778

MIRR, PLATE
MODULE & PCMK,

FUR TAPE NO. 710039- 2
PLOT LIKE PLATE
REF. DRWG, & LOC. N/C ID & MODE MODULE & PCMK,
* *x X *
* * x *
1 x 186 * 0130= 1~ 4 L % 2.077861010189 § =
* * * *
2 x 766 9=A % 0350= 1= 3 L & 2,07786 861174 C *
* * * *
3 x 786 9=B % 0351= 1= 2 L % 2,07786 880174 C +#
* * * ) *
N 4 * 152 TA % 0375- 2= 2 L *x 2,081521130005 P %
K * * * *
5 X * Mo x 2,081521130005 § *
‘ * X * X
6 x 152 9A % 0376= 2= 1 L % 2,081521210005 P *
* * * *
7 * X Moox 2,081521210005 § *
* * * *
8 x 786 * 0130- 2= 2 L x 2,077861010177 P x
* * ' % *
3 X 186 9-B % 0052~ 1= 2 | % 2,07786 850174 C *x )
* Kk % Kk

¥ W W W W W XN N W W ¥ % X ¥ W ¥ ¥ X ¥

1%
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Ly
z

5 T

S P A DE S S Y DAaTE 05/7¢°9/178

SUMMARY xePORT GF BUKMNING TAPE NU. 116633 - ¢
PIERCING T11M€ 0.9 (PIERCING ALLUAANCE 0,1/ U.1 MIN,)
RAPID TraveRSE TIME 7.1 (ASSULMED SPEEC ¢0.00 FT4/MIN.)
CENTER PUNCHING TIVME 3.7 (ASSLMED SPEED U000 FT,./MIN,)
SURNING TIME 11,2 (ASSUMED SPEED 12,50 FT1./MIN,)

TOTAL PROUCESSING TIME  22.4 MINLIES
POST PROCEbsqN uP]lowS USFD FUKk TaARE :

FORMAT = £S11

CUTTING PRUCESS & PLOM
PAPER [4PE PARITY : EVEN
PLATE UUTLINFD RBY 3 B.M,

KERF COMPENS: TED BY GEOMETKY.

MATERIAL UTILIZATIOUN DATA

FLATE UTILIZATION = 93,0 PERCENT
SCRAF wEIGHT = 2595.8 PGUND§

TYPE OF MATEKIAL AL, SCEs
NQ ERRURS URTECTED IN TrRIS KLN

PaPER TAPE JvAGE HAS BEEN STURED IN THE DATABASE

PAPER TAPE 1«4AgE EXISTS IN THE D.P, UMDER kkVv, 2 <« STATUS = 0,

282 t
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KePUsT Al ¢ Oozlarzin
D, NAME 3 Puuy U107 173)
VESSEL 3 ounnal (FFEG 1)
LIwk Sfulk wu, GrAVE

i AL, bSlUbe

d AL, S0bb

CI01AL FLATE wElGh]

TOTAL SChAF wEIGHT

Sk ALE DD Y S 1t

Sk PROLULD EUN AnDh LOLFruL

PLATE maTEKLAL LISH

sldt 1Y, N/C-FAPE KO,
21000% 640UX 25 ] 110039~ 2
2HBOOX EUGOX €% 1 710049= ¢
YS8,.0 LBs
399,7 Lbd

bl buLe

PRC, FLwt

deed

d0,7

LuL,

wCless:

FAGE WL,

be

MUBULLE/ZLNITS

kebPORI

KEV.

6¢

1
2.V7

b

A

i




|
!
i
i
J

KEPURT wsile ¢

‘U eBaNAME
VESSEL @
LiIne=REV

1= 4

N -

gz e 4
- 4
4- 4
He 4
b= b
7= &

Va/lysile SIPA L e S S YL T b

: Poul  lu0%keul SRIP PrRUDLCILGN ARD CUnTRUL MUUULLE

suwenal (FPL 1)

FlELES PRUDLLED Thruubh n/C CUTTLInG

PIECE MARK  UNAWIKG NG, LOC. NIV, Wel, MaT, Tk, 81k Ww/C 10,
Ito 890174 ¢ 786 9ey 1 n e .25 0052+ 1=
/86 8o1ll4 ¢ 1bb Gen 1 11 8 .29 U3S0- 1=
luo Beulia ¢ Tob Gebs 1 e b .29 0551~ 1=
1861010177 P lub v 30 & 25 0150~ 2~
76610101489 5 b ' 0 30 8 .25 015y~ 1=
7146105ul4s P Job 7 g 8 «25 0139~ 1t~
1861050176 ¢ 786 10-C 1 172 8 .29 0127- 1~

wkS1 TAPEDS
10usy- 2
FNTRVER -
10039~ 2
16USY=- &

10039~ 2

1ud49=- 2

TEVFLATES

FRCCESD

181

entb

FalE NU, 1. 1

MUDULE/UNETS 2,07

KEPOKT REV. 6

DESChIPTION

BFDoPLING JFR,BY -
Hh) o PLTG . FRobb,1

BHD,PLING, Fr,88

BHOL,PLTAG,FR,105
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
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