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A # 3

Machining Center 19571 Kearney & Treckeriil:

1952, M. 1. T. NC Milling M/C

19559 G & L NC Milling M/C

195611 Burgmaster NC Turret Drilling
M/C

1955\ HutT K, Bk

19570 T #A NC sy

1958 #¥F NC Milling M/C

19591 HIr¥sH, 5458, =% NC Milling
M/C

19600 H IRtk

A AA Ao [19553 APT-1
NC 3129 IC3} 196511 Bendix
Group Ao} 19651 IBM

19561 E-:5 Punch press
196611 #-:5, =ZHiM
19671 WwHABT
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3. MiEsgel 7";&

Q] THGEThe] Wi Jikel o & 28

7B frift g it (Positioning =& Point to
Point Control)

THAE & el ohg

e e B

12 = o0 #eik BEEE S WG Qe e

ek Jiselt)

7l =R, W

) #E I (Contouring or Continuous Path

Control)

THRZF 6T o o ke, Uy 9@ RS
mpoll WSt ikl ol

o) =, Bl

(2] 4] B aol sl 2 Hi

27 204 Lz bl el AMLFHS WM

of WIEHRGI vt HE)E
BRE H =Wz}
(Open Loop)s} Frexx »{"‘—
Fkel gl
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-3 (Closed Loop)
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(i %079 T ¢F 4%k (Numerically controlled Ma-
chine Tool) gt T fE#shiol B (H $ # 4% i (Numer-
ical control Equipment)-& B3 A& B

). NCEigol &+ 8 =2 e}(Electric Pulse Motor -

e Electro-hydraulic Pulse Motor), NC i
W e ge] gadd. ‘
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B BWABGE U u 19684 W LEE

# 2. -NC Ife#hiel BERRA
(a) ZB(A.D. L. #él 3

4 B (TR N%%';%W
1967 1,320 240
1968 1,400 360
1969 1,440 480
1970 1, 560 720
1971 1, 680 a0
1972 1800 | - 960
1973 1,920 1, 080
1974 | 2,040 1, 200
1975 2,160 1,230

(b) HACHATBMLEG voktel 25

e ST TICE T B
1967 420 6
1968 460 13
1969 330 27
1970 450 53
1971 480 80
1972 510 107
1973 550 133
1974 580 157
1975 620 183

Broll A B I8 T mmsl Pl Mige
2 nelige) HWWEE & v glov 2tk B
Ei L S e i R
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196 1973/ 883 BTIBHHE BI108 F4W
_ % 6. Ktifiel Womel
f | Ade wzxEs A 22 MW - W s x
&té‘“‘"_‘“ N LEPM 0A EPM 10A | EHPM 1-SSSSS
: ' 1w 1p P
MhEL D 500 2% 4
19 2% mEif = BHR ~ 0.1mm 1.5 1.2
BrER Sﬂ*itf* 500pps 2k pps 16k pps
WhEa =& D 10kg 10kg-cm 180kg-cm 90kg-cm
4 Z:.'h_ﬂI ) (500ppsel] A1) (2k ppsell 4D (8kppsell 41 )(16kppsel] A1)
RerAR), bEib A 100pps 0.8k pps 2k pps
(£ o) Al oF mX (i) (100kgel A1) (2x107%kg-cm-sec?] 4] 4.6X10 kg cm-sec?o] 4])
AL o)A oF B ARG 150kg 8% 107*kgcm-sec? 13.5X10 kg cm-sec?
0 A mE — — 140kg/cm?
pNE 2 3 I — — 14cm?

A=de TR,

(2) MammmshE & 7 5
o] # B3}l
(3) WA e) SEE, B4
off k3l Ezoiwlel fijntE)ct.
h) L

(D w4 =
(2) Hjo] THIM :

85 fr A Zu] o]

FiRe o) Z e}

A)\oug Hi:LE}]

A BBERA SR

(6) KBRS

: 4 50,000mm, [EN

335, 000mm
(6) BRME WHNEERRT 2,400mm/min

FE X

2,400/min

Y i ¢ 4, 800mm/min

COR Vil

elo] s} nL, R fmnI
g 2~ 2 e} (Pulse Motor)

(3) BTG o 2w (R 2%h)
(4 FEfhr Xk 0.005mm/4 &
Y ik 0.0lmm/4 A&

dowelsl RS ANEAE BHWe] B
W Bz ufe e A Fefoly
(Actuator)#tir & 4 9.

Vorious Pulse Motors
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EHPMISSSSS

EHPM2S5SSS

EHM 2£5SsSS
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EHPM35SSSS
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Y LR E@EA AL BEAA 2 BEUAH
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i glen E4iEd A€ FANUC Hi@R#fs 3
7 pREE B ke REE EEdS s
HEES MRS Higez Asnyy K 54 4
ek 9l vl gto] MAE22e), HHWMEY
2nEl2al ohel BidlE HaANd M)
i HREHE 9T 9 de B UARE
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Ve o R ol A2 FRFHIEITCL
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Direct NC
System Supplicr

Name of System

DNC Computer

Type of Machine
Under Control

Machine Builder

Type of
Installation

Cincinnati Milacron

Cincinnati Mil.,
Heald Div.

Cinc. Mil.,
Center Div.

Ex-Cell-O

Turn,

- Ex-Cell-O

General Electric
General Electric
General Electric
General Electric
General Electric
General Electric
General Electric
General Electric
General Electric

General Electric

Cincinnati DNC
Cincinnati DNC
Cincinnati DNC
Multi-Machine

DNC
Multi-Machine

DNC

CommanDir
CommanDir
CommanDir
CommanDir
CommanDir
CommanDir
CommanDir
CommanDir

CommanDir

CommanDir

CIP 2100 or
others

CIP 2100 or
others

c o0 or
MAC 16
MAC 16
GE-PAC 30
GE-PAC 30
GE-PAC 30
GE-PAC 30
GE-PAC 30
GE-PAC 30
GE-PAC 30
GF-PAC 30
GE-PAC 30

GE-PAC 30

Horiz. Tool Changer|
Machining Center

Vert. Tool Changer
Machining Center

Chucking Center

Horiz. Tool Changer
Machining Center

Vert. Turret Lathes
Turning Centers
Vert. Turret Lathes

Horiz. 2-head Tool
Change Mach. Centr.

Horiz, Tool Changer|
Machining Center

Horiz, Boring and
Milling Machine

Chucking Lather
Chucking Lathes
Vert. Chucker
Vert. Tool Changer

Machining Center
Vert. Tool Changer|

Machining Center

Cincinnati
Milacron

Heald

Turing Center
Div.

Ex-Cell-O
Ex-Cell-O
American

Bullard

Burgmaster
(Houdaille)

Carlton
DeVlieg
LeBlond -
Monarch

Motch & Mer-
ryweather

Avey Div.,
Motch & Mer.

Nat. Auto-
matic Tool

1970 Machine
Tool Show

1970 Machine
Tool Show
1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1970 Machine
Tool Show

1670 Machine
Tool Show

24
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199
Direct NC Type of Machine . . Type of
System Supplier Name of System DNC Computer Under Contro] Machine Builder Installation
Houdaille Houdaille PDP-8 Punch Presses Strippit Div. Customer
Comp. Contr. | Application
Kearney & Trecker | System Geminij IBM 1800 Turret Type Carlton In-House
: Machining Centers Application
Kearney & Trecker | System Gemini| IBM 1800 Vertical Boring Giddings & In-House
Mills Lewis Application
Kearney & Trecker. | System Gemini| IBM 1800 Horiz. Tool Changer| Kearney & In-House
Machining Centers | Trecker Application
1970 Machine
Tool Show
Kearney & Treaker | System Gemim | IBM 1800 Tool Changer Kearney & In-House
Turning Centers Trecker Application
1970 Machine
Tool Show
Kearney & Trecker | System Gemini | IBM 1800 Horiz. Tool Changer| Gorton(K&T) | 1970 Machine
Machining Centers Tool Show -
Kearney & Trecker | System Gemini{| IBM 1800 Vert. Machining Clecereman 1970 Machine
Centers (Gorton) Tool Show
Kearney & Trecker | System Gemini| IBM 1800 Chuking Lathes Monarch In-Iouse
Application
Kearncy & Trecker | System Gemini| IBM 1800 Pipe Benders Teledyne Pines{ In-House
Application
Kearney & Trecker | System Gemini | IBM 1800 Turret Lathes Warner &
) Swascy Application
Lodge & Shipley Word Central | PDP-8/1 Chucking Lathes |Lodge & Shipley} 1970 Machine
. Tool Show -
Monarch(Machine Computer PDP-8/1. Chucking Lathes Monarch In-House
Control) Directed Application
Produétion 1970 Machine
Control Tool Show
Monarch CDPC PDP-8/L Bar Machines Monarch In-House
Application
Monarch CDPC PDP-8/L Horiz. Tool Changer| Monarch In-House
‘Machining Centers Application
Reeves Computer Reeves DNC Gen. Auto. Riveting Machine | Omark Ind., Customer
Systens SPC-12 CRACO Application
Sundstrand Machine | Omnicontrol IBM 360 Vert. Tool Changer|Brown & Sharpe| 1970 Machine
Tool. Mod. 30 Machining Centers Tool Show
Customer
Application
Sundstrand Omnicontrol IBM 360 Vert. Turret Lathes| Bullard Customer
o Application
Sundstrand Omnicontrol IBM 360 Turning Centers, | Cinc. Mil., Customer
Universal Type Turn Center Application
Sundstrand Omnicontrol IBM 360 Horiz. Boring Mills| Giddings & 1970 Machine
Mod. 30 ) Lewis Tool Show
Sundstrand Omnicontrol IBM 360 Vert. Tool Changer| G&L Bickford | Customer
Machining Centers Application
Sundstrand Omnicontrol IBM 360 Vert. Turret Lathesj G&L Gisholt Customer
Application
Sundstrand Omnicontrol IBM 360 Turret Lathes Jones & Lamson| 1970 Machine
‘ Mod. 30 Tool Show
Sundstrand Omnicontrol IBM 360 Double-End Oloffson Customer
Chuckers Application
Sundstrand Omnicontrol IBM 360 Horiz. Tool Changer| Customer

Machining Centers

Sundstrand

Application
1970 Machine
Tool Show



200 19734 88 BT LB WI0R 4t
Direct NC Type of Machine |, . 1 ;
System Supplier Name of System{ DNC Computer Under Control Machine Builder| Installation
Sundstrand Omnicontrol IBM 360 Bar-Type Tool Sundstrand Gustomer
Change Machining Application
Centers 1970 Machine
Tool Show
Sundstrand Omnicontrol IBM 360 Vert. Tool Changer| Sundstrand Customer
Machining Centers Application
Sundstrand Omnicontrol IBM 360 Lathes Sundstrand Customer
Application
1970 Machine
Tool Show
Sundstrand Omnicontrol IBM 360 Turret Lathes Warner & Customer
Swasey Application
Tridea, Sub. Computrol Gen. Auto. Turret Type Burgmaster In-House
McDonnell Doug. SPC-12 Machining Centers Application
Warner & Swasey W & S DCC | PDP-8/1 Turret Lathes Warner & 1970 Machine
: Swasey Tool Show
Westinghouse Stored Logic Prodac 2000 Chucking Lathes American In-House
NC Application
Westinghouse SLNC Prodac 2000 Milling Machines | Boston Digital | In-House
Application
Westinghouse SLNC Prodac 2000 Vert. Turret Lathes| Bullard In-House
Application
Westinghouse SLNC Prodac 2000 Turret Type Burgmaster In-Tlouse
Machining Center Application
Westinghouse SLNC Prodac 2000 Turret Type Burgmaster In-Ilouse
’ Machining Centers Application
1970 Machine
Tool Show
Westinghouse SLLNC Predac 2000 Turret Type Cincinnati In-House
Machining Centers | Milacron Application
Westinghouse SLNC Prodac 2000 Horiz. Tool Changer| Ex-Cell-0O In-House
Machining Centers Application
2 5 w M fit. (1970)
10) F. W. Wileon: “Numecrical Control in
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