MACHINE DESCRIPTION

250 Power Drawbar - Actuaftion and Tpcl Release

(Refer to Flgure 2-6)

| £+ the quill is fully retracted and +the spindle in iTs
oriented position, then fThe Power Drawbar can bpe actuated. There
are three steps in this sequences

i'< The lockiing collifar (ground plane) is placed around 2
recess at the top of The spindle and a switch detects
+his condition. Quill musT be UP .

2. Alr pressiresiis=appiiedaic. alilarge]anes diaphragm which
floats on springs ralative +to the machine frame. As
soon as all lost motion is Taken up, +he internal force
generated by the diaphragm deflects a hollow push rod 7o
compress a stack of Bellville washers.

3. When the primary diaphragm has +ravelled full stroke, 3
secondary small area diaphragm strokes the inner rod of
the dual drawbar downward 7O spread the colletT
surrounding the projection on +he tool holder and rap
+he +ool holder a |ight blow to release +he tool holder
from the spindie Taper. Full stroke on the latter

operation permits tne +ool change arm to proceed with
i+s withdraw!l cycle of the holder from +he spindle.

=or tool retention, the sequence of events takes place in
+he reverse of the Tool Release order. The open collet is closed

by venting the secondary air chamber, and it is kept <closed Dby
further stroke of the inner drawbar which brings a locking ring

around this collet. The collet has internal claws which are
placed wunder a recess in the tool holder projection so That when
+he air in the primary chanber is released, The full spring: force

of 2100 Ibs. is applied to these claws which keep the tool holder
drawn up into the #3535 tTaper of the spindle.

2.7 Tool ChangemEArm

An air hydraulic cylinder drives a crank whose connecting
rod (s a racks. This rack rotates a pinion driving a large
sprockeT wheel engaging a chain. A++ached to +the <chain and
proper ly guided is the tool change arm. Extension and refraction
of the piston rod will advance and withdraw +he hand on IiTs
quiding member. A cam track provides the means to step the tool
~older down in the tool change sequence to lower, then raise, the

holder up info the spindle for engagment with The power drawbar.

The tool changer hand has two fingers which reach half way

-
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— b 1s controlled by A KIIOW on. the top of the
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wo Omanm: back clockwise to ON approximately 1/2 turn (3/4 turn
2SS Tull Elswiis

WARNING

Do not Operate system with the air system lubricator
valve OFF

L Eeha SYStem air pressure gets too low a pressure operated

Spring compensated sSpool will shut off the chip blower to save
Sllie s IF Thkhe bR - Sl drops ‘below Tapprox 4 S5 SIPSEGy “Ehe fiaptiire
SYStem wii] shut down nm prevent possible damage to the fingers
°F the spindle shaft. The red LIMIT light will come on.

N

-.10.2 Ajir System Lubricants

The air system should be lubricated with Texaco Capella
0l1l. See data on lube bowl.
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soleﬂ0|d;5 e EE?;d and Tool| Changer system swiTch inTeFfaii |
drive, Ik al so ary interftace B atviaan +he switches a ,
EOD AN NS tigs Taterace: tdome OB £oan PP HHed

4,11 .
T DFIVEF/’RECEIVEFS
1C57, 58
£ s 59 .
SO ol bcng 60 ararbus—driver/recelvers similan 7O rhe
+ They will not be explained again hers:
4‘111-2 A.
Addressg DECQding S
All addr
a
Address decadees|Dn the XBO:iboard (akews in rhefl712X8 rangds:
C62 continuously .monitors bits BRD7 through
9 of hahe

BRD12H ang

decoder goezag?'h When ~address 1712XX appears pin

This raises ping?‘ During any bus transaction BSYNC is asserted.

at That momen+ Of the decoder high, latching IT in 15S sTaTe

address bi+s BRD. BSYNC also strobes |1C61 which latches The sSiX
I Through BRD6 as AL1 through ALSG.

The XTC : :
and crfherz +?DHTE'”5 registers which accept data from The Dbus
DEIET: sagh nat place data on the bus. |IC33 decodes the address
FSREnoMe nal lie itheiproper: registers. =

Switch information from the head and carrousel tool station
encoder are received through K9 on the XTC board.

/Al 209 K9=5 Gear Latched SWR

1971202 K9-4 Hi""Gear SWP

171204 KG=-3 Lo Gear SWQ |

171206 K9-13 Orientation Cycle Complete SWS

BZ1EZ1 0 K9-14 Orientation Machine Reset SWU

o 7 K9-=15 Ground Plane Engaged SWC

171214 K9-16 Primary Stroke Complete SWD

12106 K9-17 Start of Sec. Sfroke SWE

71220 K9-18 Ground Plane Released SWF

71222 K9=19 Tiool Pos SWA

171224 K9-10 Too!l Pos SWB

71226 K9-9 Tool Pos SWC Carrouse! encoder

1250 K9-8 ool Pos SWDB

17 18252 K9=-7 Tool PQS SWE

1 71292 K10-8 Pre-0rient SWT

m the remaining carrousel switches is received

The information fro
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CONTROL SYSTEM DESCRIPTION &= 4-59
XTC SOARD HASE

Through K10 addresses.

17240 K10=5 Too! Arm Home SWJ

I/a] 242 K10-4 Tool Arm Qut SWK

7244 K10=3 Release Tool SWG

7 246 K10=-10 Insert Tool SWH

IN71:2.50 K10-9 Carrousel Index Step Complete SWM

See typical switch input circuit below.
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TYPICAL INPUT SWITCH CIRCUIT(X24)
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The registers which accept data from the bus are called
write only registers. Write only registers 1C48 and 1C49 provide
data to the output drivers circuits which enable The. solenoids.
The outputs to the solenoids are through K11. See typical outpuT

driver circuit below.
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CONTROL SYSTEM DESCRIPTION

4.15 TOOL CHANGING DISCUSSION

ormed in two parts:

The tool changing operation Is perf

1. 0Old tool removal and carrousel alignment

2. Loading of new tool

The detailed steps are as follows:

and carrouse! alignment

1. 0ld tool removal

1. Receive tool change command

250 s foprranid® nuit spindle, send Z home

d tool! number with current *
+ivated fool +a+|on pos i

dol number DY

3. Compare desire
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reading the cam ac

4. Enable ground plane

5. Orient spindle
6. Enable primary diaphragm & Po D toae &)
7. Move rack arm (removing tool) - i
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OPERATING MANUAL

FOR THE

SERIES I BTC

MACHINING CENTER

Siiis MANUAL PROVIDES INFORMATION WHICH IS PROPRIETARY TO
RIDGEPORT MACHINES AND IS MADE AVAILABLE TO YOU FOR THE USE
A CE OF OUR PRODUCTS. ANY USE, REPRODUCTION, OR

- 7 THIS INFORMATION FOR ANY OTHER PURPOSE IS
PROHIBITED WITHOUT WRITTEN PERMISSION.

RRIES ADDITIONAL SAFETY PRECAUTIONS AND
OBSERVE THE REQUIREMENTS OF THE PREFACE

RES CONTAINED IN THIS MANUAL.

 THIS MANUAL CA
. WARNINGS. READ AND
- AND THE ENTIRE PROCEDU

September 1980

Bridgeport Machines Division of Textron Inc.
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PROGRAMMING MAN UAL

FOR THE
SERIES [ BTC

MILLING, DRILLING & BORING MACHINE

> BOSS 7.1 SOFTWARE
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IS rﬁanua.l provides information which 1is proprietarj' to Bridgeport
Machines and is made gvailable to you for the use and maintenance of
our products. Any use, reproduction, or dissemination of this

' snformation for any other purpose is prohibited without written
* permission.

ditional safety precautions and warnings. Read

R e v £ the preface and the entire procedures

and observe the requirements 0
contained in this manual.
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5. The speed referencs voltage adjustment (P1) 1is made 2as ﬂ
fol lows: ‘ \
eed +to 2000 RPM. f

1. Set the spindle sp
\

2. Using a hand held +achometer, adjust P1 until the spindle
runs at 2000 RPM.

7.8 Orientation Set-up
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SWitches as far back from the head as the track
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6- T |
i@caTe wire #236 and #230 in the Control Enclosure on ;2?
r:EI'_‘IIHr'tE:! fracks and place a VOM across #230 (plus) and #250
minus). You will be measuring +24 VDC.

7. Locate switech U and read the meter to determine if the switch
is closed.

0.0V = closed
24V = open
8. Move switch U in ftowards head until +he switch closes. Move

it approximately 1/8" further and secure it in this positive.

9. Verity that the machine is in low gear.

10. Connect a +erminal' tfo the local port, remove K7 from the RRS
card and enter ODT by pressing the BREAK key.

11. Enfters 171,206 it s
Result: 171206/100001 :
£nters, . OLEEERON . EHE .
Eesu[f;jﬁgrﬁgﬂjgijgnggqysnaid should energize
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20c

24.

Ad just the regulator for shot=pin out (C14 on +the head
manifold) for 20 PS|.

1. The shot-pin should engage the scroll plate

Manually rotate the spindle clockwise for approximate 90
degrees. The shot-pin shoud extend further due To The scrol |
plate step-off. You can feel fthe step off with your hand on

the spindle.

Rotate the spindle counterclockwise until 1T sTops.

Locate wires #1111 and #230 on the terminal frack (in . Thne
Control Enclosure and place a VOM across #230 (plus) and #111
(minus). You will be measuring +24 VDC.

Move switch T in fowards the head until the switch closes;

move it approximately 1/8" further and secure it in this

position.

Manually rotate the spindle clockwise to the keylock
positione. The shot-pin should extend into the keylock slot.

You will not be able to rotate the spindiieSSicrsiy IS -iin
keyl ock.

Locate wires #235 and #230 on The +erminal bloek «iin . The
Control Enclosure and place a VOM across #230 (plus) and #235
(minus). You will be measuring +24 VODC.

Move switch S in towards the head until The switch closes;

move 1+ approximately 1/8" further and Secure it in fhis

position.

Enter: 171206/

Result: 171206/000000
Enter: 1 (one) then hit the RETURN key

Result: Shot-pin should refract.

Manually attempt to rotafte fthe spindle in both directions.
The spindle should rotate smoothly with no interference from

the shot-pin.

Exit from ODT by pressing "P". Reconnect K7 on the RRS card.
Rotate the spindle CW 90 degrees.

Place system in the Power Enable state.

Enfens M19 EOB (in MD| Mode)

Result: System should correctly orient

Enter: G86F 300S2000M3X0Z21.5 EOB

Result: System should change gears and orient correctly

Verify: Correct cycle operation per Manual M=1865, Section 5.

o AT e




..- .|...... : ....M b R .JJ_.. L
H’.u

MACHINE DESCRIPTION

240 tlenitatilion

Spindle orientation is done mechanically as partT afaaas oo
change cycle or by special command and can ftake place in any
quill position. Or ientation command will force +he machine tTo gc

to low " gear and al lowen thes Hspiipdlien drgae motor to rotate The
spindle at low speed. When minimum speed IS detected, 2an air
valve shiffs to drive the pision of an air

cylinder full stroke.
The piston rod carries a shot pin To engage in a slot in 2 scroll
plate attached 7O fhe-buldsgear s diMalCe oF the shot pin inTo
+jmoﬂﬁm:+m+m0:m_o+m,mo ~emoves Tthe spindle speed command from
+:mmnmna_maﬂﬂqm ao+01.mm+mﬁ +GmMQCﬂmN1r.
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MACHINE DESCRIPTION

P Tool Rack Carrousel

circular rack driven by a

bidirectional AR MOrOrs Ria fie caatOmE ligure 2-5. The motor drives

2 Geneva mechanism with @a position detection sysTem. The
encoder which determines tThe

T hiitse wisi @ 124ty pos irlon

detection system includes an

absolute position of The carrousel and aids in The searehe s fior & a

particular tool. Tihe dilgection® of rotation is automatically
g random selection DYy

selected with the tool change cycle achievin
+he shortest paTh.

The carrousel can also be :ndexed while in Manual Setup
operation. A pushbutton is located at the back of The machine
for manual indexing buft dual interlocks are provided to prevenT
simultaneous automatic carrousel action. Power enable 1is

possible only wnen +he tool shield is in position.
T £

ust be presented to the rooltHiehange” arm =i
there Ilskaa dgifocl in the machine spindle. 3N diameter tools are
casily accommodatad; however, if 4" tools are iised They must De
placed befween 2 +ools of 2" diameter or empty siovs.

An empty slot m

There is a special air blast directed upon the taper of Tne old
+o0o0l entering The carrousel and on the faper of The new ool as
'+ |eaves the carrousel for thespindle. ThHHESEESNSURCS 2 clean,

positive, contacT with The spindle Taper.
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