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Foreword

The purpose of this book is to enable the process engineer,

designer, setup man, and operator to better understand oper-
ating characteristics of the Swisstype Automatic as it applies
to their department. It is only with a thorough understanding
of the principles, advantages, and operating functions that (g}
‘maximum efficiency, quality, production, and profitable oper-
ation can be maintained. It was with this thought in mind that [
this manual was prepared and made available for the men

associated with these various departments.
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Swisstype Automatic Scrow
Machine was developed in Switzerland

to meet a growing need in the manu-
A s

s that go to up the fi
T AR o A T
famous.

fine

The first machines were manufac-
tured in Moutierre, Switzerland and
were originally designed by Poter
mann, Bochlor and Tornos.

The Swisstype Automatic was first

similar dosign for thelr own use. F
Swissbulll machines were imported.

In the yoars following, however, the
procision and delicacy of work d
manded by manufacturers of aircraft
instruments, resulted In incy

ased de
mestic sales of Swissbulll machines
e e
facturers and others foresaw that the
inevitable outbreak of war would neces
sitate huge material and manufacturing
output. At once a great domand de
veloped for the Swisstype Automatic,

but by this time, shipping was cur.

‘more machines from Europe. A number
of manufacturers, knowing the impor

tance of having this equipment and 1

el part  would ey in the fast
coming e the
Gage G} Mackiea Cottgaay
builders of precision machines since
1693,

approached

Atter investigating the machine
secing the urgent need, Gorlo

Tocoedad heous e ety ol
Russell, Holbrook & Henderson, New
hinery Dealers, and
e e
obiain manufacturing rights from Jo-
soph Poterman. Complete plans and
blueprints were flown to the United
States and arrived at the Georgo Gorton
Machine Company.

e e et 3y
days after recoiving prints and was
v A TER o
chine was an exact copy of the Peter-
mann model P7, with the excoption of
the variable speed units, rodesign of
o base, centralized control, etc.

his ma.

Orders for this machine taxed the
Gorton production awpity fo many
months. These first machin

AT e
ihe crgiul Swias Machine S, Govon
folt that many improvements could be
mado and a complete redesign was
undertaken. The new Gorton model was
completed June 30, 194, This machine
is known as the 168 and contains all
the improvements and refinements that
go toward precision production, quality
of finish, and general efficiency.

These machies, like
chines built by the George Gorton Ma.
chine Compas of the same high
quality and precision that has made the
Gorton name famous throughout the
world

I other ma.

attk
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FLOOR PLAN and
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FOUNDATIONS—

Spocial foundations are not necessary for the
Gorton High Procision Automatic.
should be placed on a substantial floor, wood o

However, it

reasonably flat and free from vibration.
11 placed on an upper floor or on a balcony, locate
the machino close 1o or over a supporting beam 1o
eliminate, as much as possible, any vibration from
other shop equipment

PLACEMENT OF MACHINES—

When erecting a battery of machine
gested floor layout at left has proven to be very
1t permits a single operator 1o atiend

satistactory,

soveral machines. Staggering the machine
angle is recommended to
save floor space and provide easy access for the
operator.

an approximately 20

Stock car

must bo in proper alignment with
the work spindlo of the machine be
the floor although permanent anchors
carrier or machine is not required.

CORRECT
INSTALLATION

LEVELING—

It is essential that the Machine be carefully
loveled. Do not use a carpenter's level or a leval

in a machinists combination square. USE A PRE-
CisioN wEVEL proferably one having a micrometer
scrow adjustment. 1t is not necessary fo grout in
the base, or balt it 1o the floor. The wellbalanced
rotating parts of the Gorton 163 eliminate the ne-
consity of anchoring the base to the floor. Level
i o B e T
of the baso until the machine is level in both
directions.

CLEANING—
Cloan machin thoroughly with naphtha, or other
grease solvent. 1t is important that the slushing

MACHINE IS A PRECISION TOOL, AND GREAT
CARE MUST BE TAKEN IN REMOVING ALL
GRIT OR OTHER ABRASIVE MATERIAL which
collects on the machine while in transit.

GORTON ENGINEERING SERVICE

In the event problems of unusual nature present
themselves, our Engineering Service is at your dis-

1. Cams and tooling can be obtained at nominal

posal
cost in the Eastern United States through Russell,

Holbrook & Henderson, Inc., 292 Madison Avenue,

New York 17, New York; in the Midwest and Pacific |
area—George Gorton Machine Co., Racine, Wisconsin. -

5
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WIRING DIAGRAM
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WIRING AND ELECTRICAL EQUIPMENT

The witg degrm ahors o o compee r,  prevdac: ol s are oo el ot
d

out of all the elect equipment  and. concea of the machine. Ol
Automatic Screw Machine. Al ros zo usod on the conirol pan
ys. switchos, and control butions aro sibility of power loa
g any possibility of power
cleatly outlined in their relative positions. \ge, which might endanger the operator. A fused
OB The olectical oquipment is located as remotely siomer sope dow, ha 110
SEE e possible from al ol used in the machine, but lights and controls.

F Erocmmiontry messwe, Giypil fuslation Js  The mokrsoperale rom e servce e peopes
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NOTE: In order to establish o standard, oll specds and feeds

CHARACTERISTICS

caleulated

for the employment of high speed steel tool bits. Carbide tipped tools will

increase production materially and we heartily encourage theis

cations where they will improve the job.

The GORTON Swisstype Automatics are Preci
sion Screw Machines primarily intended for pre.
cision work. However, they are capable of produc.
ing any work within their capacity and differ from
the conventional type automatic in that they can
handle production of long slender parts with prac.
tical facility due to an advantage in design which
provides rigid support at the point closest to the
cutting tool load.

‘This unique method employed by Gorton i ad-
vancing the bar into the tools, which are mounted
radially in back of a guide bushing or steady rest
which supports the work a minimum distance from
the tools at all times, thus assures accuracies and
high finishes regardless of length, slenderness or
delicacy of the piece being machined, and fe-
quently minimizos and sometim
sequent operations.

liminates sub

To operate the Gorton Automatic at maximum
efficiency, it is necessary that the jobs routed to it
bo of such a nature as o take advaniage of the
manifold operations afforded. for example: when
extremely close tolerances must be held on long
runs, when exceptional qualty of finish must be
obtained, when the concentricity of turned diam.
ch other and the OD. of the
stock must be maintained, when long slender furn

eters in relation to

ings exist either in front or in back of a shoulder,
when there are irregular or tapered surfaces or any
unusual multple turning operation.

The unlimited use of the five tool positions in

the tuming of multiple diameters, generating ir
roqular diameters, chamiering. efc., along with spot
centering, drilling, boring. threading. and tapping
from the attachments, permits a varied combination
of disinct operations thereby making the machines

quite versatil,

It should be remembered that the condition of
the matorial 1o be machined determines 1o  large

extont the accuracies o be expected in the finished

product. Thersfore, it is important on close toler
ance work that the stock should be round within
a total of 0003 and that the bars should be uniform
throughout their length within —.0005". The ma.

teral itsalf may be of the forrous or nonferrous

type: plastic or any other composition as long s
i s rated in the machinable group.

Since single pois

tools are used. and accuracy
of ll turning depends lazgely upon the design and
accuracy of the cams, it is important that the do.
signer as well as the set up man and operator be
thoroughly familiar with the characteristics of the.

machine and atiachments
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THE MACHINE PROPER

‘The headstock spindle is powered by a 2 HP.,
two speed motor through a Reeves Variable Drive.
A 1/3 HP. constant speed motor drives a Graham
Variable Transmission which in turn varies the cam
toods.

All operational movements of the machine and
attachments are controlled from the camshatt by
means of flat or bell type cams. Power is cbained.
from the Graham Transmission by means of roller
chains and sprockets. The chains are located inside
the base and run through a special lubrican, there-
by reducing wear (0 a minimum.

‘The headstock s a moving member working on
hardened steel ways and is relative to all ateral
motions of the bar. The spindle construction. is
antfiction bearing typo, precision built and stur-
dily constructed to withstand all rigor of high speed
production — yet retaining the accuracies necessary
to produce precision work.

The tool frame carries all of the tool holders
relative to turning operations of the machine, Three

of these slide holders working in dovetail ways are
often referred 10 as the overhead holders. because
of their position in relation 1o the bar. The other
two holders are mounted upon a single arm. com:
‘monly called the rocker arm (derived from its op-
erational motion) and the tools are therefore called
rocker arm tools.

‘The actuation of the rocker arm tools is obtained
from a single cam. The overhead tools are mounted
individually and independent of each other. Their
‘operational movements are derived from independ-
ont cams. All tools may be adjusted axially or
radially by means of micrometer screws, thereby
quining accuracies of tool setting in a minimum
amount of time.

The cams necessary o operate various moving
parts of the machine are usually laid out in sets
for a specific job except om pieces of simple nature
o rolative design. The cams themselves may be
of a soft material (cast iron) when small quantity
production runs are made, but on long runs, hard-
ened cams are proferable.

THE THREE SPINDLE ATTACHMENT

This

tachment mounts against a scraped surface
on the front part of the machine and as ts name
implios, carres throe work spindies. Two of these
spindles are limited o spot centering, drilling, and
seaming. The third spindle may also be used for
operations, but is primarily designed for
threading. The travel of these spindles is obtained

trom a common lover which derives its motion from
& bell type cam. The positoning of spindles is
controlled by two flat cams. Power for revolving
the second and thied spiadi s oblained from the
main drive shat in the base of the machine. Tho
st spindle doss not rotate and no provision is
made for revolving it at any time.

[}
‘!
(]
‘

DA
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‘The mounting of this atachment is identical o
the three spindle attachment and as the name im-
plis, it has only one working spindle. This spindle
is mainly intonded for fine drlling, as very high
drilling speeds may be atiained. Also, its infoed
‘may be of a positive or sensitive nature, By positive

‘This single spindle atiachment is designed pri-
marily for the threading of diameters from %" to
V4", Typical of this atiachment s the use of self

This attachment s, in principle, litle different
from any of the conventional screw machine slot.
Accuracies and cloannes of the slot depends
largely on the set up, material, and the cuttr

The revolving support is used pr
the shape of the bar is imegulas such s hexagon,
ic. In this type support. a sleeve s ro-

ily whero

volved or driven from the spindle nose and con-

STOCK

‘The stock gripper attachment i used in place of the
weight or preumatic foed when bars are not of suf.

SINGLE SPINDLE DRILLING ATTACHMENT

is meant where the throw on a feed cam forces
the drill into the work (0 a determined depth. By
sensitive is meant where springs force the drillinto
work plece and the drills cutting edge detormines
spead and depth of cu, thus reducing drill breakage
e e

also oblained from main drive shaf

SINGLE SPINDLE THREADING ATTACHMENT

opening die heads. It can be used for external
threading osly

SCREW SLOTTING ATTACHMENT

This attachment is mounted in place of No. 3
o0l leaving four tools available for turning opar-
ations which are usually more than sufcient for
producing most screws.

REVOLVING SUPPORT

tains a guide bushing which will be turning at the
same spoed as the bar. The lateral advance of the bar
is the same as when using the stationary support.

GRIPPER

ficiont diametr to withstand prossure at end of bar
ementioned methods.

that would be set up in th
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CONTROLS

In llustration above, a front view of the upper
portion of the machine is shown. The handwheol A
is used for operating the camshaft manually, also
to engage the cluich when putting the machine in
automatic operation. Pull out for starting aud push
i to disengage.

The Beudeock B cain e i spindie, diiog
collet and collet closing mechanism. For
of this unit advances the bar info the e e
ransmission of power to this unit from the cam is
accomplished through lat feed cam unit C or when
turming pieces over 134" in length, the bell cam
unit shown mounted in illustration, page 21, s
used.

Retraction of the headstock is accomplished by
of weights enclosed in housing D. Retrac-
tonal forco. may bo increased or de-
croased by the number of weights spplied.

B—Hoadstock
©—Flat Foed Com
Mechanism

D—Hoadstock
Retraction Weight

E—Bar Stock Signal
Light

—Too Block

6—Tool Frame

W Auomtic Sop

1—Control Panel

3~ Camahat Spoed
Adjusting Whoel

K-—Hondstock Spodie
Spoed

Adjusting.
Wheal

The settng of the tes block F is quite variable
and is essential in positioning the head 10 leave
only a minimum amount of clearance betuwean the
spindle nose and the guide bushing holder when
the headstock is fully advanced.

The automatic stop and sigaling device H shuts
the power when tho bar is exhausted and a red
signal igh Einicato that ro-siocking Is necessary.

Panel [

s all of the lectrical controls neces-
and

low and high speed switch. Wi
1 speed and is geared to s s
e st cpiel e il

The wheel K controls the RP:M. of the spindle
and s geared 10 the dial below. The inside figures

on dial are read when spindle switch is on low and
the outside figures when switch is on high.

DA
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TOOL FRAME

A—Rocker Arm
B—Too or Follower

C—Rocker Pivot Stud
D—Rocker Tension Spring
E-fack

F—Rocking Lever

G—Rocking Lever Pivot
H—Jack Stud

1—Ratio Adjusting Scrow
J—Tool Centering Serow
K~—Tool Depth Adjusting Scrow
L—Tool Lateral Adjusting Scrow
M-—Locking Scrow

N-—Locking Serow
O—Stationary Holder

In illustation above, a front view of the tool
frame is shown, identiying the tool positions, 1, 2,
3.4 and § respectively. The rocker arm A carries

the No. 1 and 2 tools

ind is actuated by cam action
against the t0o or follower B. The rocker pivots on
hardened stud C. Spring D suppli

nocessary ton-
sion 0 hold foe against profle of rocker cam, Siide
holders 3, 4, and 5 are working in dovetail way:
Cam acton against jack E transmits mtion o the
side through rocking lever F which pivots on stud
G. The travel of the slde may be varied by chang
ing the poiton of the point of force, jack stud H,
i relaton o the fulerum point. Screw 1 s for
accurtely setting this positon.

Th sot scrows ] a

used for contering the cut-
ting edge of the tool in its relation to the center
of the bar. Micrometer screw K s for accurate

setting of the 1ool in its relation to diameter being
turned or operation being performed. Micrometer
screw L is for accurate axial sottings of the tool

Similar micromel

adjustments are on the 1, 3, 4,
and 5 tool holders, but are in back of the tool frame
shown plainly in illuization on opposite page.

Scrow M is a locking screw to insure mainte-
also used for
locking the tool when correct setting has been
accomplished, but it function is somewhat
from screw M as it locks directly on the gib instead

nance of the tool setting. Screw N

ent

13

B
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CAMS & CAMSHAFT

B—Counter Cam GtthComa L—aner Index Cam
€—Closing Dog H-rd Cam M—Outer Index Coma
D—Opening 1-—Rocker Am Cam  N—Clutch Engaging Cam

Dog’
E—-Drum for Mounting of Slotter Cam  J—Drill Cam

Looking at the machine from the camshaft side
(ilustration above) all cams essential o opers

nal
movement of the machine and throe-spindle attach:
ment

shown mounted with correct spacing.

Flat foed cam A actuates the flat foed cam mach.
anism and is used for producing pieces up fo 1%

long.When it is necessary to produce piocos over
1% in length, the bell foed cam is used. This is
shown mounted in place in llustration on page 21

‘The counler cam, as its name implios, trips the
lover of the countermeter once for every cycle of
the camshatt, theroby rogistering the number of
pleces produced over a definite period.

C and D are collet opening and closing dogs.
Drum E is for mounting of bell type cam segments
used to control lateral motion of slotter pickup arm.

The cams ., G, and H control motions of the 3rd,
4th, and Sih tools. When the slotir attachment s
in use, cam H is used 1o control radial movement of
the pickup a

Cam 1 is the rocker arm cam and controls all
motions of the No. 1 and 2 tools.

Drill cam J usually carries tho lobos necossary
1o advance the No. 1 and 2 spindles of the throe
spindle atachment. Threading cam K controls the
advance of the threading or 3rd spindle. Note: This
cam mounts nside of drill cam which is chiefly o
add 1o the flexibilty of setup.

Land M
ing of the atiachment spindl
plece. N is the

indexing cams essential to position-

lative 1o work

ichment clutch engaging cam.

DA
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SPINDLE

4 < /i ‘
R R\ T s S
;v:' :,’,’;::::::_:;;'j'::,,,,,:::::: ,
= .: N

C

Draving No. 13260
A-—Collet Retaining Cap. E-—Collet Closing Fiagers 1-Toggle Adjusting Nut
B—Collat F—Fingor Pin J—Equalizing

C—Collet Retaining Sleeve G—Toggle Sleeve K-—Bobbin

D—Sleove, H-—Toggle.

bosdsock pince conmtucton s of the ol the il it duplet ype. but e whed 0
g [ aras el i o
o closing ingors. and

dle rigid rege
Inkos ay possibly of
The preload
factory. She

50 pins may then be

The collet rouining cap is left hand

o bo ordered and ingtalled
both timo and material. The rear bearings a

LUBRICATION

Labeicaionof besdtock and sindie bostngs ' Acces 1o srews rguling the fow of il 1o
provided from a reservor in housing and s cor by removing
rocly metered 1o tho boaings through visual drip
ilrs. Thosa drip oilers aro corecty set at factory, Yo
butshould be checked quite requenty 1 200 el LcCL1 g on bearings when machine a 7ot in
proper rogulation is mainained. Four to sx drops operation. (1 is of umost importance that vent is
por hous s quite suffcient for th spindle besrings, open when operating)
whil the slides demand from 10 to 12 drops per fote: For rocommended lubricants, soe chart on
hour pages 118 and 119,

-
[

-
15
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‘The flat feed cam mochanism is shown unmount-

od for illust

ive purposes. This unit is mounted
of bed bracket M.
Siide S, adjusting block R, and follower T are in-

on the machine proper by

togral parts; theretor, tiso o throw of the cam
against he follower will move the slide an equal
M, distance. The headstock slide being at right angles

\“!‘;“"‘fm his slide necessitates tranor of motion. This is

L‘E

FLAT FEED CAM MECHANISM

o2
A—Lock Nut F—Lock Nut L—Tansverso Lever

B-Stop Screw G-—Shoo M-—Mounting or Bed Bracket
C—Spring Retaining Button 62-Shoo R—Slide Adjusting Block
D—Ratio Adjusting Scrow- H-—Lover Pivot S—Siide

E--Shoo Carrier 3—Toa Block T—Too or Follower

accomplished through lever L. Shoo G is at a fixed

distance trom the fulerum point of thelever, thereby
forco or thow of the shoo and tho side L vill be
corrlatve. The seting point of shoe G2 s variable.
Movement will b in proporton 1o is setting from
the fulcrum point. The tee block | is mounted on
the headstock and rides against shoo G2, thus con

pleting transfer of motion from cam to the headstock.

DA
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STATIONARY HOLDER

The staionary holder shown above is sndard
cqupmentca e auiomaic, I mouats 1 th caner
ofthe ol e nd s hld securly by e of
s e e ey

e g Vg eyt

e

therein. Tho holder is slotted 1o allow adjustment
of the sloeve in 1o the tools. The nut on

sotting of the guide
bushing in relation to stock O. D.

5E

COLLETS AND GUIDE BUSHINGS

S &Y

Shown above ar the various types of collets and
quide bushings in connection with the ma-
chine, gl pndle g sachment 1 ve
p indl

Collet ype 27 1 o spindle nome o bediock
collot and used wi ating on bar stock from
e e
is also a spindle nose or headstock

olleind o e n b sock tom /64 17728
in diam

The .m.n colle in coner ssod in.
connection with the. ..nq\. sdla g wrach:
e and No. 1 ad No. 2 pottin, of 1 thee
spindlo atiachment.

ationary type for bar stock
364" 107,92" in diameter.

{ |

‘o stationary type, is for

ing GT, also of
stock from 1 4”10 716"
‘The stationary guide bushings are slotted for ad:

Justment. This adjustment feature is not 1o be con-
sidored adjustable over a wide range. Reduc.
tion of 001" is all that is recommended. It can
iy be endarsce tht morw th S0 ados
lo. i

would di

el el e

the quido holo s lapped. The guide hole is held to

o olranc f + 005", Cabide inserted bsbings
mended fo”duablty nd long w

Seisce of lwesog of sock I e guide bole 1

s .m,.m.m Figh speed wel busings

ctorily when operating on

Bl s ey e g

qualties are not comparable to the carbide type.

17
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Hlustrations above present a rear view of the auto-
‘matic with stock feeds in position. Atleft preumatic
foed: right, weight feed.

The only purpose served by the feeds is to hold
end of bar being machined against the cullf tool

during opening of the colle, retraction of the head.
stock, and closing of the collet. After headstock col
ot ro.grips bar,the stock feeds are inoperative while

turning operations are being performed.

AUTOMATIC STOP MECHANISM

Following the bar s push rod A. Force necessary
1o keop push rod in contact with bar is oblained by
means of weights and cord B. When the stock is
nearly exhausted, as in figure 1, flag C of push
tod moves lever D actuating a micro switch which

\"ﬁ}; broaks the circuit and stops the machine.

Fig. 1 Tramig o T

‘When settng stop rod D, the headstock should be
fully rotracted. The push rod s advanced in the
spindle until it contacts the headstock collet, then
withdraw
sitons
movement of the push rod or flag will break the
circuit and stop the machine.

"a m = 2 2 m m m m m = % § ®R ®m
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BELT REPLACEMENT

hollow head cap screws that fasten the bracket as

shown in illustration of main drive shalt Placo
on loop of the bet in the opening (at A, then urn
the bearing housing one revolution by means of &
rod insertd in one of the cap screw holes. Bolt is
ow in positon fnsdo of the bearing housing and

is ousily placed on pull

AUTOMATIC SAFETY SWITCH
[ o S|
In case of accidental main spindle drive bell | )
breakage, the machine is stopped automatically by | ‘
a safoty switch. This switch is operated by the idler ‘ i = L.‘ N
pulley bracket The turmbuckle which adjusts the N\ Bl

belt tension is connected 1o the bracket housing

the switch. When belt broaks, turmbuckl slides into.

bracke, orces button on switch and stops all motors.

Reeves Drive Grahom Transmission

-
EERELF

-
19
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\v ing the various

COOLANT PUMP

An angle type chock valve holds a perpetual
prime in the intake line. The coolant s returned
10 the sump through a screen which removes the
lazger chipa. The sump pan, just below this screen,
is provided with baffles. Smaller chips not removed
by screen settle in this pan belore coolant returns
o coolant tank. A filter on the pump intake removes
all foreign bodies that may stil b present in
coola

lters should be removed and cleaned at regular
Intorvals; time betwoon cloaning is dependent upon
the type of stock being worked and condition of
coolant

‘The illustration above shows the main disconnect
switch and flush type molor conirol panel. The
grills have been removed 10 show the fused circuit

anstormer and trouble lamp, also the main drive

i} hatt upon which the pull placed for operat-

hment

DA
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IF BELL CAM LEVER ATTACHMENT
/8 AND BELL CAM SHOWN MOUNTED

A—Roller or Toe.

B—Cam

C—Lover

D—Pivot Stud

E—Ratio Adjusting Serow

F—Angular TBlock

G—TBlock Mounting Nuts

REVOLVING GUIDE
BUSHING HOLDER

‘ oz

2

g used mostly for able. A colled compression spring exerts pressure
d in a sloove. This  against the rear of the quide bushing. Pressure is
bearing and thrust is car-
thrust boaring. Guide bush.
adjusts itslt to inequalities of
stock diameters by means of slots cut through quide
hole which makes the bushing slightly adjust.

requlated by an adjusting nut on the rear of the
sleeve. Spring pressure pushes the guide bushing
against the taper causing the sections between the
slots o close the diameter of the hole, thus holdiag.
the stock in a contered position.
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The illustration shows the machine with
three spindle attachment and screw slot-

ting attachment mounted for operation.
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THREE SPINDLE ATTACHMENT

The Gorton three spindle attachment is quite
versatle in its operation and it three work spindies
are readily adaptable 1o spot centering, drillng,

reaming, boring, tapping and threading.

In the above illusiration, the attachment is shown
‘mounted for spot centeriag, drilling and threading.

The die being used above s a geometric EJS and

is easily adapted to the threading spindle. The flex-

bl oil ube connecting the rear of !

ading spindlo
permits the flow of oil through the spindle and the
die, assuring maximum tool or chaser life and maxi:

mum threading efficiency. The oil guard covering

ho die head contrls excess coolat thrown off by g

rotating bead.
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A-—Oil Guard Uit
A1 Housing Cover
A2—Oil Coupling Housing

e

PP—Clutch Engaging Lever

Q1 Roller Follower Governing No. 1 Spindle

Q2—Roller Follower Governing No. 2 Spindle
1

P
C—Advance Bax Actuating Lever
D Mounting Bracket

Spindle
R2—Adjusting Nut for Centering No. 2 Spindle.
$1—Load or Depth Adjusting Nut

E—Cam Follower 52 Depth Adjusting Not
F-—Trip Laver Adjusting Screw 53 Dopth Adjusting Nut
G—Clutch Teonsion Rod
» Rod

1 —Frictio 1ding Speed

J—End Trip Lever V. Horizontal Trip Lever
1-—Clutch Engaging Fork V1 Horizontal Trip Lever Pin
32-—Clutch Tension Spring ‘W~ Guido Shaft Trip Block.
33—Cluich Engaging Rod Y—Goar Shift Pin
K—Vertical Trip Lover 2 Fiber Pulley

L—Vertical Trip Lever Adjusting Screw 21— Fiber Pulley
M—Advance 1 First Spindle
'N—Advance Pin 2 Second Spindle

0 Retaining Spring 3 Third Spindle

P—Clutch Engaging Follower 4—Guide Shatt

‘---...L.j_l__L_._.._-_l_!

\
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MOUNTING GORTON 3-SPINDLE ATTACHMENT

Mounting is relatively simple. First make sure the
‘machined surlaces of attachment and machine are
e e
attachment on pad in front nd socure
by means of the four cap scrows provided. Screw
the thre shoulder studs holding jack screws (pro-
vided o pped bl i e e o e
mounng pud ‘When in positon. the beajack

row on each side of the atiachment p.a and one
ety b e botom. These ing

rows for the spindios.

To cnter the attachment n relation to workpiece,
one of the most simple methods is to place small
indicator in either the No. 1 or No. 2 spindle position

in such a manner that it can be manually revolved
around a small dowel pin placed in the guide bush-
ing. The jack screws are adjusted to obtain proper
alignment

Next,place two pulleys on drive shaft. (Three as
furnished—place one of larger pulleys on frst,
then always follow with smallest) The two larger
s [ die or p. The

i one, always used, governs the speed for
mu..q oft or idling.

Balts aro placed on their respective puleys. 1d
pulley and br e mounted, completing the
mounting of the attachment proper.

OPERATIONAL (HARACTERISTI(S OF 3-SPINDLE ATTACHMENT

(Refer 1o illustration on opposite page)

‘The method of dierential threading or wher the.
dla mu runa s s o i wekploce

loys Z and 2. These fiber pulleys are the cuter
halves of a double cone clutch and revalve idly
e steol cluich shatt. Ratio of
speads s in proportion o the size of the
yulh 8 used on the main drive shaf
at a speed sulficient to drive the U
at  speed in excess of that of the machine work
spindle. Z1 must run at a proporionately lower
sped to faciliate backing off of the die head or
p. ion of power to the spindle from
the pulley is accomplished by the steel double ta
pered clutch shat and intermediate gears.

Engagement of the overspeed clutch is controlled
by e cum akon wpon e e P ol lre
PP. Action o this lever moves rod JJ into adjusting
S e r a sulfciont amount
1o allow pawls 1o latch, by h in fixed
position. untl Seimmled \llpp«i (Soo sketch

above) Here pawls T are shown latched, holding
Sl cluich in an engaged position.

and disengaging cluich from threading spoed and
engages the opposite clutch for the lower or backing
oft speed.

¥
—
\—or

%
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GORTON 3-SPINDLE ATTACHMENT continuen

1-—First Spindle with Collet Rotaining Cap.
in

2 Second Spindle with Colet Retaining Cap.

e
Q1 Roller for Outer Index Cam o No. 2 Spindle
€S—Pivot Shatt

inPiaco F—Machize Surtace for Mounting of Atachment
3 Thirdor Usedto
4—Guide Shatt e
15pindle B
25pindie
Q2 —Rollr forInner Index Cam ox No.1 Spindle. M —Advance Arm

The ove

spood cluich engaging fork 1 is actu
ated by spring prossure exerted by the lifing of
tover ] through spring 12. Thus clutch is held in an
engaged position under spring tension. Tension
may bo increased or decreased by meyns of knurled
scrow G. Rolease of the clutch is controlled by trip
block W. This block is mounted on guide shaft
No. 4. The guide shaft and threading spindle are
integral parts; theretor

ny movement of the
threading spindle will move the guide shaft a cor-
rosponding amount. Block W is set an approximate
distance trom the pin V1 of the upper trip lever to

%

allow the spindie 1o advance correct distance fo
produce desired number of 1

ds. When the
clutch is engaged. le

x K will be in such a position
that the tip of screw L will be almost touching lever
V. When spindle is advanced, block W hits pin V1
of lever V causing lover K to raise. This ualatches
the pawls, disengaging cluich rom the threading
speed. and by spring pressure engaging the oppo-
site or lower speed clutch.

Inteed of spindles 1. 2, and 3 is accomplished by
cam action against the common lever C. This lever

s mounted on bed of machine proper by means of
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GORTON 3-SPINDLE ATTACHMENT  continuen

bracket D. E is the cam riding piece and pin B
engages the slotied collar of the advanced bar.
Rdvance arm M is a fixed member of the advance
bar and any forward travel of the bar wil, theretore,
bring advance pin N in contact with shoe of push

rod bar of the spindle fn work position thus advanc-
ing spindle toward the work piece.

Posiioning of the 1 and 2 spindles in
the work piece is controlled by cam action against
rollers QI and Q2: adjusting nuts R and R2 are for
very accurate centering of the spindle in relation
o the work. The positioning of the threading or third.
spindle is accomplished by siop scrow R3. (See
End View, page 4)

lation o

Spindle 1 is a stationary spindle and no provision
is made for revalving it at any time.

‘Spindle 2 may bo used as a staionary or revoly-
ing typo spindle by means of gear disengage pin Y.
(See illustration, page 24)

Spindle 3 is dosigned primarily for threading and
tapping. It s a live spindle and the only means of
using it as a stationary type s o remove the belts

from driving pulleys Z and Z1.

Spring O facilitates indexing of the head toward
the camshaft. also insures proper contact of rollers
Q1 and Q2 aqainst profile of their respective cams.
Movement of the head away from the camshaftis a

positve cam action.

‘The Schematic Views (at right) bettr ilustrate the

dle individually although spindles are housed as a
common unit

In Fig. 1 (above) the head is shown in the No. 1
positon. Reller Q is riding on the maximum radius
of its rospoctive cam OC (outer cam. Roller Q1
1o il and wil e 8088 long as roller Q2 rides
the mazimum radius of cam OC.

In Fig. 2 (above) the maximum radius of cam OC
bas passed, allowing roller Q1 o fall o the maxi-
mum radiue of the cam IC ianer cam), thereby in-
daxing head to tho middle positon. Reller Q2 s idle.

In Fig. 3 (above) both the rollers QI and Q2 are

n idle position away from the profles of their ro- _gg

spective cams and the machined pad of the head
proper is rested against siop screw R3.
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SINGLE SPINDLE DRILLING ATTACHMENT

The singlo spindle attachment is very simple in
design and differs in functional operation from the
il

retractional force and movement of lever G applies
forward motion or dilling force. Movement of lever

the spindle and housing move s a unit, whereas, in
th lattr,the spinleisel moves and the housing is
staionary.

Tho single spindle housing mount in dovetail
ways and operates ither by spring pressure o posi-
tive cam action.

In schematic drawing, figure 1 shows the arange-
men for positive drlling. Spring C s retained by

£od 1 inthe mounting brack. The apposie end of
@mmu.munmomumu

ing screw H. Postioning of his screw will detr-
mine the diilling depth.

In figure 2, the arrangement i shown for senitve
driling, Hero rouining spring  is placed in spindle
housing and stud O s placed in mounting bracket,
thus tonsion of spring C will faclate forward mo-
tion of the slide. The acrew H is paced in pad pro-
vidod at tho rear of lever G and posiive action
against lever applies retractional force.

Note: Tho cam construction for the later is just
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SINGLE SPINDLE THREADING ATTACHMENT

A—Roller Cam Follower DD-Oil Coupling Guide Pin  JJ—Dio Close Pin
e o N Rotum Spring
FSpindlo Yok Y—Fork Advance Rod
G- Spindie Y2-—Fork Advance Sleeve
CThroad Load Adjusting Nut M~ Advance Bar Z-Drive Pulley.
DOl Coupling 3—Die Open Fork.

‘The method of threading with this attachment is

comparable to the threading spindle of the Thr
Spindle head. Since self opening die heads are used.

with this atiachment,the spindle revolves constantly

x than that of the work

at a spoed somewhat g
plece or headastock spindle.

The die is advanced and the leading on of the

dio s accomplished by cam action against the

oller follower of the lever AA. Movement of this

lover advances the spindle and complete yoke as

sembly through connecting bar H.

Atter the die has been started on the work piece,

the lead continues to carry the

spindle and yoke
assembly forward, until screw E hits siop pin, ter.

ol of the fork advance rod

minating forward ir

ol

and the opening fork. The die continues 1o
riod to open

forward untl enough pressure is
the die head

Opening of the dio allows the return spring N
sombly. Upon return

1o retract the spinde and it

of assembly, cam action against lever AA forces

closing pin 11 against casting, thereby closing die

head and completing the operation.
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SLOTTING ATTACHMENT

Yo 10124

N 10208

A—Spindie Housing G2—Recoll Spring M1—Pickup Bushing
B Adjusting Collar H-—Sogment Gear N—Knockout Rod Bracket
B1—Adjusting Collar H1—Gear N1—Knockout Rod
C—Retaining Nut Spindle 3—Adjusting Serew 0-Stop Screw
D—Sprocket Gear J1—Adjusting Screw P—Transverse Bar

K—Saw R—Gear Box

K1—Saw Guard $—Collar

M—Pickup A T—Recoll Spring

M " =" m A @ @ R @ R E R R R R R W
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Hlustration 1832M shows No. 3 tool holder and
bracket assembly removed for mounting of the
slotting attachment, Mustration 1882.A shows slotier

mounted ready for operation.

The upward radial movement of the transfer or
pickup arm is controlled by cam action against cam.
G. s motion is transmitted to segment gear H,

actuating gear Hl which is keyed to shaft P upon

which the pickup arm is mounted.
‘The spindle housing unit A is independent of the
The lateral

pickup, transtor of piece and slotting, is controlled

ol of shalt P which governs the

main bracket and is mounted on an arbor in such a

manner that it may be tlted to allow for centering of
by a drum or bell cam. Action of this cam through

cuttr spindle in rel

10 pieces being slotted and

lover F is botter seen in illusiration 183288, Hero

B Y e, the transmitting end of the lever is shown engaged

Adjustment of the saw in relaion to the conter  1n sloted collar S, thus insuring posiive action
of the pioce is accomplished by unlocking either 1o the slotting oporation
coll
theraby advancing or retarding the spindle ollower against profl of cam.

ction of the lever and to hold

B or Bl and drawing up on the other collsr  Spring T is for r

rer o1 e

Orevig No. 12

In schamatic duawing sbove. igue | shows the spprosimute posiion of arm u complton of
ik up figure 2 shows posion of arm duing woting cpeaton 4nd igure 3 shows reate
poton o pick up arm ot th Kacek ot of pice

DA



Photo 33

The stock gripper is used to hold face of bar

STOCK GRIPPER ATTACHMENT

of this lever carries tube “M” toward the stock.

are 1 be used (usualy under 1/16") and weight or
preumatic oed would not be pracical. b oy

creating
Tubes “MM and “M" are fitied with rawhide in-
serts “F and "FF" to provide mazimum friction

e e
follower “B” to lft, rasing lever “D". Movement  "CC.*
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COMMON PRACTICES AND INFORMATION
PERTINENT TO CAM AND TOOL LAYOUT

CAM AND TOOL LAYOUT
Designing of tools and cams for the GORTON  layouts and to oblain maximum efficiency from the
Automatic is rlatively simplo in procedure and  machine.

calculation, but it is of utmost importance that the
dosigner understands the machine and its operat
ing characteristics thoroughly to make ululnz\cry

On the GORTON Automatic there are five ool
positions. These are numbered clockwise 1 to §
respactively. (See illustration page 13.) This clock-
wise numbering is common (0 all Swiss Type Auto-
matis,

No. 1 position is a rocker arm tool and should be
used for front shoulder turning where close toler-
ances and good fi o be maintained. It is
seldom used for back of shoulder work or culolf,
as this tool is held in position by spring action,
and 100, or follower, merely acts as a stop against
cam profile. Infoed or plunge cutting would noces-
sitate dependency on this spring to overcome tool
prossure that would bo set up in such operation,
and is in most cases impractical. Ratio of this tool
s 3:1 pormanently.

No. 2 tool position Is recommended for infoed or
plunge cutting and back of shoulder turning, as

‘The siop screw on the feed mechanism is used
to increase or docrease travel of the headstock
within limits of toal thiow of the feed cam.

The chief purpose of the sop scrow s to com
pensate for varying widihs of culoft tool in rela
tion 1o overall length of the turned piece. Without
this adjustment it would bo necessary 1o use a
ool of exact width to produce accurate lengths.

TOOL POS

on cam in relation 1o the amount of tool tra

This treatise s intended to give designer common
of tools and tool positions and general prac-

ticos that should bo followed,

ITIONS
forward motion is by positive cam action. The
spring in this case merely holds the toe or follower
jainst proile of cam, retracting the ool at comple-
tion of operation. Ratio o this tool is %1 perma.
nently.
Nos. 3, 4 and § tool positions are slide tools.
‘These holders slide in dovetall ways and are not
therofore, they are

Quite of

tools will bo required

o porate i s with o rocker arm oo, Caion
should bo e

provent the pomibly e

n laying out the cams to

Ratio of these tools is variable from 2:1 to 3:1.
NOTE: The term “ratio” s th

mount of throw
1

FEED MECHANISM STOP SCREW

Although it Is not difficull to grind a tool to
correct widih at the original grind, regrinding the
cuting edge will be necessary. Each grind reduces
e I e
of pioco increases proportion he stop screw

adjusted to compensate for thi cy....q. in length,

e the calculated width
‘0 withstand cutting pressure applied,
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and unless allowance has been made at time of
layout he dare not increase the width since it would
shorten overal length of piece. Therefore, it is a
common and recommended practice 1o make what
s genenally termed a stop scrow allowance. The
allowance commonly used is from 015" to 020",
although any amount may be used. This sllowance
s figured in the overal lengths on the firs tumed
length. This will allow the operator to increase the

ROCKER ARM

The stop screw on the rocker arm is used when

two o more diamelers are being turned by the No. 1

tool. It can only be used when the No. 1 tool is

| turning the smallest diameter and the rocker arm
follower is at the minimum radius of the cam.

To provide for the use of this screw it s neces-
sary to make proper allowance on the minimum
cam radius (005" to 010" is commonly used). This
radius is cut slightly smaller than would normally
bo required for turning the smallest diameter. By

| MEAN RADIUS OF

T sy e
SR e
oo oo o . 4 s ol
‘ e i s e b i

width of tool in proportion to allowance made and
adds greatly to the flexibilty of the setup.
Tt e
pa e where a number
s e e e
are to be produced on the same st of cams.

Stop screws cannot be used where the first opera-
tion on a part is in the form of  generation.

STOP SCREW
e o
away from minimum cam radius provid-
ing wm-m-m of this turmed diameter without

depending upon th
Upon completion of turning of the smallest diam-
eter, cam again contacts the follower positioning
tool for turning the second diameter, which is
adjusted by mictometer screw on the slide. The
first turned diameter can now be adjusted without
disturbing the settng of the second turned diameter.

ROCKER ARM CAM

imum and maximum diameter of cam 1o move
No. 1 and No. 2 tools from their neutal positions

through maximum tool travel required.

| TOOL CLEARANCE

‘When the rocker arm follower is resting on me:
* radius of cam, or at its neutral position, there must
be a definite amount of cloarance between the
rocker arm tools and the outside diametes of stock.
‘This cloarance is variable and determined from size
of bar being machined. It is not only necessary
the advance of bar where unturned portion

exista, but also 10 allow passage of frame tools.

Itis readily seon that f the same tool clearance
is permitted on very small bars as on those of maxi-
mum size, it would necessitate grinding tool clear.
ance angles of frame tools 1o such a degree that
they would become delicate and impractical

Seo page 86 for established table of tool clear-
ances for various bar sizes.

GENERATING OF DEVELOPMENT OF IRREGULAR CONTOUR

eﬂ\m- Generating a curved or irreqular diameter or a
(U part is merely a dovelopment where coordination

betwen movement of ool and traverse of stock
produces the desired shape to specified dimensions.

‘m R

"R ® =&

‘"R ®m ®m m =

‘. B

[
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UNPRODUCTIVE TIME

In making a layout, n wher
cuting is being done is considered unproductive
time and is fiqured in degrees. In most cases, un

productive time is on amount of throw of
cam o complete respective operations and number

degres daermined fom esblshd bl ca
pages 78

Thereaton o adran o bedsock w
cuting is being done aproducie time
‘o be deticmined e lables o pages 80 sod
81 respoct

“Out” of any tool at completion of operation is
n the ey of cases, unproductive tine and 4
Gomnint o e pages T el

“In’ of tools is mostly productive time and fig-
uch, but when tool s brought from neutral
position 1o O. D. of bar, or to diameter already.

turned. it is figured as unproductive time and s
found in table on pages 78 and 7.

There e o cpectons o vaprudoc
tive nature and time is established from practical

weral practice o allow a 2 degres
safoty at start and finieh

lignment of cams.
res foale i 1o dwellat complaion f ct
ich i necssty 1o bl clean g and
square shoulders
OPENING OF COLLET: 10 dogroes are allowed
for this operation immediately after the cutof,
CLOSING OF COLLET: 17 degrees are allowed
for this operation following retraction of headstock.

39F
HiH

UNPRODUCTIVE GENERATION OR TURNING

gemeston, o taing, nrrmaly iured
ely takes only fogrees on proile
rimeni P iy ot el
aperaton. § 1o 10 degrees sheuld be alowed kor

42 cpecuton of e kiod. Tl
anufacture, also 1o of
on Boo pom

1o aid and simplity
in accurate gt

PRODUCTIVE TIME

When any et i btag dooe n the b, s
consi oductive time and can only
culated atter total of unproductive degrees and

EXPLANATION OF

dial motion

“IN" OF TOOL OR INFEEDS: Any
of tool i or toward conter of bar

“QUT" TOOL: Radial motion of tool away from
bar, usually at completion of an operation.
RECOIL: Retraction of headstock or drill spindies.
GENERATING OR smsnnon pjieky
such as tapers, curves o any

parallel with bar.

ADVANCE HEAD: Usproductive
tock where 1o metal is being removed from bar

ot mamber of producive
been obiained.

olutions of bar have

VARIOUS TERMS
DWELL: Aoy portonof cam where proile i con
contric with bore or center of

RISE AND FALL: Di om one dwll o an
s e

FOLLOWER, TOE OR BEAK: Pioco contacting of
riding cam.

RATIO: Amount of headstock or tool travel in re
lation to the throw on cam.

nce of head:
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DOUBLE CHUCKING

The production of parts over the recommended
length, when using the flat feed cam or the bell
foed cam, is in many cases quite practical by use
of the double chucking arrangement,

‘Whether or not its use is practical is diffcult to
say since this depends largely on the amount of
time required for all operations other than those
where headstock is being advanced. If the number
of degrees required for these operations is 100 great
it will cause the rises on the feed cam 1o become
100 sharp, thereby creating a binding action against
the follower. The maximum rise per degree should
not exceed 018" for smooth and efficient operation.

time (dogree) for total advance of head. Total length

of part ivided by degrees for toaladvance of ead
aquals rise por dogy
EXAMPLE:
Spot and il . 20 dogroes
Unproductive tool advance. .. 8 dogrees

foties ...
Prod. “in" of tools...........35 degrees

184 dogrees
184" 176° Advancement of head
500" length of part
507+ 176 == 028 rise per dogree which is
above recommended figure
s entiely 100
sharp. Job would not bo prac.
tical.

VARIABLE RATIO

In desigaing cams there is o great differenco in
the ratio used on frame tools. The main intent is
to add flexibility to the machine when pickup sets
of cams are used. In making a layout either a 3:1
or 2:1 ratio, or anything therein, can be used suc-
cosstully in most cases.

One of the chief advantages of the variable ratio
on the feed mechaism is the proportionate reduc-
tion of error in shoulder lengths resuling fro
inaccuracies of the foed cam.

any.
sesult In corresponding error on pi
The variable ratio for the feed cam s also indis-
‘pensable wh sots of cams are used and
adds qln(ly 1o the tlexibility of the machine.
atio 1o bo used is determined by the sum
e Jengih of the plce plus widh o cuol ool

and stop screw dimension. Where sum of length
of piece, widih of cutoft, and any stop screw allow.
‘ance is one-hird or less than total mazim

of foed cam, a ratio of 31 may be used.

Where sum of length of piece, widih of cutolf,
and any stop screw allowance is onehalf or less
than the total maximum throw of feed cam, a 2:1
ratio may be used.

Where sum of length of piece, width of cutoff,
and any stop screw allowance is greater than one-
Balf maximum theow of feed cam, a ratio of 1l
must be used.

The above recommendation should be followed to
dotermine ploces where close tolerances
o o ot s ok i, bt whet

Juction s of major importance and tolerance and
quality are of a secondary nat

cam, allowing minimum of unproductive time.

m ® ® ® ® ® ® @& ® R = ®

DA



Photo 38

COMPUTATION OF REVOLUTIONS NECESSARY WHEN THREADING

When using pulley 511/16" in dia. a ratio of  When using pulley 6% in dia. the atio between
54 s bewoen 3 o heacing .,;..an- e

n words, e youdstock spindlo spoed is
o mnq spincle e $ nm o 4 tume of =
i ratio between  EXAMPLE:
m...mng.p«a e it g spoed 1t Roquired throads
which oquals four turns of the spindle to produce s tock spindle.
rovolutions of headsi
i v o When backing of o betrac st
raber of liplied 12, and the xmudlnq ) speed s also 1
 bavwo Beoading sped 54 bsdock pade Number of revolutions necessary to back off equal
threads cut multplied by ratio.
E EXAMPLE: EXAMPLE:
Roquired threads — 30 30 numbers of threads cut
N4 02 backing off

PRODUCTIVE VERSUS UNPRODUCTIVE GENERATION OR TURNING

A generation or turning should be made an un. tool and stop screw allowance, if any, equals com-
Rk bl Wi s s length 1o be turned.

foods, the time necossary (reprosented by degrees) 750 4 020 4 050 = 820

would be 0 fow as to be impractical for cam comploto turned length

maker 1o dovelop

oct curve on cam protile.

T aprinced dsgoes b ming s sty COTP 5o b Qe by avre
of piece can usually tell if such operation will be l'l °‘ ; equals approximate total of revo-
e o o
w0 qon- 111
total revolutions to complete pieces and thereby jrevolutions fox coumplete Jength
determine approximately the number of revolutions Radius of bar divided by infeed 1o be used i
e, i W Mbr o Sores 19 g o ol o Bt o s
St i o b dortd e ot spt
It i, i A b ot 1571400 vt
ined i s v 1 i
i e W w Lo ——

for infeeds and cutof! equal total revolutions for all
productive operations.
L1714 628 = 1174

wp tota productive revolutions
UNPRODUCTIVE TIME:

0
7

. 70

Retract Hoad (approx) .2
A S Safeties (approx) 2

Unproductive Tool Movements (approx.) 20
@

i

{

EXAMPLE: Overall length plus width of cutolf Toul Unproductive Time (spprox..
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Unproductive time subiracted from number of
degres in one cycle, equals number of productive
dogrees.

%0' —87°

273 productive degrees
Toul productive revolutions divided by total
productive degrees equals approximate revolutions
per dogree.
17834273 6.5 (use §)

‘The generation in question has a turning length
of .020 and the number of revolutions necessary 1

MEAN RADIUS

On bars 7,32" diameter o less a mean radius of
1,800 is always used. but on bars of 1/4” diameter
and over, the mean radius must bo calculated and
is dotermined thus: Penstration of the No. 2 tool
into bar plus tool cloarance multiplied by ratio.
This total subiracted from normal maximum cam
radius equals mean radius 1o be used.

EXAMPLE:

In sketch, the stock size is 400, smallost diamet
turned 100,

400 — 100

150 to0l penetration.

o Diling an the GORTON Automatic is very litle
om lhe convnton] e ssiomat wih

i i ot commonly hand)

o thse machinen b'lng ity ml, th dnlln

o, it is recommens

byt dhmn o he i sho e o
‘maximum advance of drill ito work without a recoil
1o llow fox chip remeva and et ine ot times
pproximately the totl drill depth

e vey e drillg, e sl sindie drling

attachment should be used utlzing the senitive
il . When deliog in uch + e+
il in advanced inko the work by aping acion,

sa

encounters an unusually hard spot in the bar,
A il merly o iz, oty remling i e
L 8 saving i

-
B

complete turning equals length divided by feed.
020 - 0007 = 28 revolutions

Revolutions divided by revolutions per degree
.qu.h degrees necessary to complete operation.
6= 45 dogrees

m. would not allow enough surface on profile
of cam for cam maker, therefore, operation is made
unproductive and 8 and 12 degrees should be used.
10 would be quite satisfactory in this case and
time will be entered in unproductive column on
layout sheet.

OF ROCKER ARM

20 Too Clorene

o e

2375 normal maximum radius of cam
2975 — 510 = 1.865 mean radis

DRILLING

In Fig. 1 18 shown the cam construction
for positive driling. Hore rise on the cam moved the.
drill into the workpiece 1o a corresponding deph.
‘This type construction is used on either the singlo
spindle driller or the thoe spindle attachment.

In Fig. 2 is shown cam construction for sensitive
driling. Here fall on the cam allows the spring to
advance the dril into the bor and the small rises
shown on the cam are for the recil of dril for chip.
cloarings.

3 shows the relative position of the spindles
of the three spindle attachment with their normal
clearance dimensions.

Fig. 4 shows specifications partinent o adapta-
tion of miscellaneous tools such as taps, dies, ream-
s, otc, of the third or threading spindle of the
throe spindle attachmen.
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Fig. 1

tools. When turning all d
of the shoulder and cutting off with No. 2
ool all threo of the frame tools becor

Figures 1, 2 and 3 show chamering back
of the shoulder with No. 3, No. 4 and No. §
back

able for the chamfering operations, pmvuhd

CHAMFERING AND UNDER-CUTTING

i

they aro not utlized in operations on diameters
for front of the shoulder. A special form tool
e it chamfers
at one time. A tool

constully oithor in o v o e s
and in some instances on both sides.
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MULTIPLE UNDERCUTTING OF MULTIPLE DIAMETERS

The method of undercuting a limited number of
diam

i very similar to that of chamfering and
can be used equally successtully in front or back
of the O. D. of the stock.

On those diamet

in front, ther is, as a gon-
eral rule, plenty of time to undercut the diamet

during the outing of the No. 1 tool to the next
diameter TO BE turned. But to undercut the diam.
eter back of the O. D,, consideration must be given
10 the fact that the No. 2 tool must bo advanced o

the diameter TO BE undercut belore diamoter
CAN BE undercut. Sinco after No. 2 tool reaches
diamoter the general practco i o allow 2 degrees
satoty botore

i of turning operation. in which

time undercutting tool would have to complete it

operation. Therefore, it s necessary 1o allow a
larger safety which can be determined by feed

used and depth of undercut

See page 40, Fig. 4,5, and6

TURNING AND CUTTING OFF WITH ONE TOOL

Due to similarity of the back turning tool and
the cutoff tool, it is not unusual to turn a number
of diameters in back of the shoulder and utilize the
same tool for parting the piece from the bar.

Caution should be exercised s to the feusibility
of this practice. Its use is recommended only when

the material used is of a

machining type with
tolorance and finish secondary in importance.
‘When a tool is used in this manner, all shoulder
longtha in back of O, D. are definitely controlled by
the thiow of cam, thereby detracting from the flex.

ibility of the machine.

MALE CENTERS

The practice of producing pieces with male ce

tors on both ends is very common and is very easily
accomplished.

The method of producing conters s best llus.
trated in Fig. 1, 2, and 3 on page 42.

In Fig. 1. page 42, turning of the plece

complote
with the exception of the rear center; no the last
turning is well over the required length. This is
done to spare culolf 1ool the necessiy of removing
I excopt that below diameter 1o be cut
through. It is readily seen that the cutting point of

any m

cutolt tool is considerably out of positon; therefore,
after outing the No. 2 turning tool, headstock is
rotracted correct amount 1o bring the cuting point
in line with O. D, of the male center (Fig. . The
next operation is a generated culoff in which the
stock is advanced proportionately as tool is ad-
o bo parted: in Fig. 3
the tool is shown at completion of the operation and

vanced into the diamet

i the correct angle has been ground on cutling
sido of the cutoft tool, the correct center will be
loft on faco of bar which will be the front cent

of the next piece as shown in Fig. 4.
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Three methods most commonly employed are
single roll contact knuling, double roll contact
knurling, and straddle knuling,

Single roll contact knurling (see Fig. 1, page 49)
may be employed where bars or diameter o be
knurled are of sulficient size fo withstand the neces-
sary pressure 1o obtain a full knurl.

Double rall contact knurling (see Fig. 2 is prof
erable 1o single roll knurling, mainly that rolls of
standard widihs may bo used for all jobs regardiess
of length—as length is obiained by advancing the
bar, Lot and right rolls may bo used when diamond
knurling. Smaller diameters can be knuled as pres-

sure is equalized between the two points of con-
tact. This method is not recommended for bars of

diameters under /32

Straddle knurling (see Fig. 3) presents the best
condition for knurling small diameters and is recom-
mended for bars or diameters from 132" to § 2"
Hore, rolls siraddle bar and very litle pressure s

exerted against diameter 1o be knuled. Length
obtained by advancement of the bar similar to turn
ing operation
Due 1o size and shape of double roll fool it is
necossary that allowance be made for ool cloar-
(Soo rocommended clearance and tool set-
ting, Fig. 2

EXTERNAL THREADING OF SMALL PIECES

When threading small screws or pioces which
are ot of sulficient length to clear tools, the head.
stock is advanced so that portion 1o bo threaded
is well beyond tool to prevent the possibility of die
head running into the tool bits, Fig. 1, page 44. Dwell

on foed cam holds headstock in this posiion during
threading poriod (Fig. 2). The time is computed
explained on page 37. Atter threading, headstock
s rocoiled correct distance to continue unfinished
turnings or cuting off of the piece, Fig. 3, page 44

LAYOUT FOR SEMI-AUTOMATI( OPERATION

The procedure and calculation for

miautomatic

eration. With the excoption no time allowance
necossary for the opening and closing of the collet
as this is done manually. Likewise, no time s
necessary for cutting ol since the bar must be cut
ct blank length. Since the
culolf tool, which normally acts as a stop, is not

used, it is necessary 1o have some means of uni-

up into pleces of cor

formly positioning the blanks. The most common
method is o use a blank tool bit in one of the
overhead positions. A lever can then be placed in
hole provided on the overhead arm and the tool or
stop s operated manually.

EXAMPLE (Plan of Operation):
Stop is brought into position
Insort blank

Close colle.

Out sop.

Start (automatic operation).
Tum, ).
Re

. (utomatic oper

ion of head (automatic operation).
Stop (automatic operation).
Open collet

NOTE: After the retraction of head, 5° to 10
should be allowed for operator 1o throw machine
out of automatic control.
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BORING AND SHOULDER UNDER - CUTTING
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In Fig. 1, page 45, is shown a piece with a el
the drilled hole, and under cut, back of shoulder.

‘This is accomplished as shown n Figs. 2 10 8.

In Fig. 2, the boring tool is shown in position
prior to the advancemen of bar. In Fig. 3, bar ha
boen advanced the correct amount to bring cutting
dge o the boring tool in position relative 1o start
of the reliet. The following operation will be to
advance the boring tool radially into the 1. D. of
hole to desired depth of the relet, Fig. 4. The head:
stock then advances bar the correct distance to

procure the desired length o reliel, Fig. 5, atter

MULTIPLE

up. Cau

Clean, accurate chamering may be accomplished
on a limited number of shoulders with a single point
tool, eliminating complicated and expensive form
tools.

‘The method employed for such operations s very
similar 1o thatof turning a numbor of diameters with
one tool, except the tool is withdrawn to its neutral
position after each operation. This method is most
succossful for those shoulders in back of O. . in-
cluding the O, D. Here the No. 2 tool is advanced
radially into the stock to diameter 1o be turned,
which allows sulficient time for the chamfer tool
o chamer comer formed by the plunge cut of the

for turning,
When using the 3rd, 4th, and Sth tools, it is ad

visable 1o use a 25:1 ratio, because of a slight

I eror which is prosent in the likago and changiniy
CIER} trom a radial to straight line motion. This

BORING AND SHOULDER UNDER - CUTTING

which tool is withdrawn radially the amount neces-
sary to clear L. D, of drilled hole. The headstock is
then retracted to permit withdrawal of the boring
tool o its normal position and completes  the
operation

In Fig. 6, the turning on rear diameter has been
completed and the under cutting tool has been ad:
vanced to the turned diamer
stock i retracted productively producing the under
cut s shown. In Fig. 8, the h dvanced
1o s position for cutolf and the retracton of under
cuting tool

In Fig. 7, the head

dstock

CHAMFERING

employed, it is not recommended, due to
fon should be cxercised in using this method.

the operator 1o increase or docrease the throw 1o
proportion chamers correctly.

Use of this method for the shoulders in front of
.. s commonly employed but not recommended
due 1o the many complications that are developed.

One of the chiof objections is that the chamfer
tool must be plnged in stock, through to the diam.
eter TO BE turned and actually forms the chamiered
shoulder prio 1o the turning of the shoulder by the
No. 1 tool. Full cutting pressure is not applied to
the tool until t bites nto the bar at the finish of
the chamfer. The degree of inaccuracy depends
upon the setting of the tool in relation 1o the center

of the bar and is more evident on the less machin.
able metals. 1f the tool is set 100 1

away, the

result will bo an incomplete chamfe

Since the out of No. 1 tool is unproductive, ther
s a general rule, not enough time for bringing
ing tool as an overlapping operaticn.

in the chamie
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DEVELOPMENT OF GENERATOR OR IRREGULAR CONTOUR

When generating a curved or irregular diameter
of a part the advance of the bar is constant, or the
the do-
velopment of the section where generation occurs

same as for a st

ight turning. Therefor

will be on cam rolative o tool doing the turning.

‘This development can be constructed only after
the layout has been comploted, then the first siep

1 1o lay out the section of part 1o be gene

a scale in proportion to s size anyw)

The total sc
of dogre
in layout.

nqih represents the total number

figure

for complation of eneration

The total scale height represents fotal travel
through which tool must pass o dev

lop des

To plot curve on cam, it is necessary to scalo
el of tool per degre, or every
ind 50 on. Throughout operation
this should be charted and be multiplied by ratio
of rocker arm.

EXAMPLE LAYOUT

5 to scale,

and s ropresented by A-ALAF in lustzation, page
48, Tho curve 2 is drawn in; the radius of this
curve is the sum of radi A and B. Radius B has
boen determined prior o layout, but o find loca
thon of s center at sart f generation, i i necessary
1o draw line G from the center point | s that it
intersects corner of the par or very begianing of
o curve to be generated. The point of intersoction
with curve C2 is the strting point from which all
calculation or scaling is dependent.

Scale Dim.

The scale length E represents total degrees in
which the generation must bo completed. This
longth wil also reprosent riso neoded on the feed
cam for this operation.

Itis assumod that 38 degrees is the time in which
operation must be complete and E is divided into
an equal and proportionate number of spaces. 19
‘spaces are used in Illustration, page 49, each space
reprosenting 2 degrees.

To chart the tool travel and calculate rise on
rocker cam from here, it is necessary 10 sci
F1 1o the point of intersection of the curve C2 and
the division lines.

Tool Travel

NOTE: 1t a sharp pointed tool is used, F2 represents the scale length or total degrees and HI the
scale height or tool travel.

-
ULt

o
4
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DEVELOPMENT OF GENERATION--1 !
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DEVELOPMENT OF GENERATION--2
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TYPICAL FULL AUTOMATIC WORK .
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TYPICAL FULL AUTOMATIC WORK
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TYPICAL SEMI-AUTOMATIC WORK
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VARIOUS APPLICATION OF TOOLS
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CAM LAYOUT

In proceeding with the cam layout it is well to
give quite some thought to which end of the pieces

to run forward to gain maximum advantage of the

stop scrows.

Rlso, taking into consideration any
unusual operation which might tend 1o eliminate use
of the stop screws entirely, such an unusual depth

of cutting to be made with the number 2 tool,

fon at end of the piece,

secoss in shoulder, etc. When this has been de-
termined, skelch of the part showng al dimensions
1o be machined in automatc operation should be
drawn in the space provided on layout wih front

of the plece to loft of sheet. This is also a common

LAYOUT

The layout shest upon its completion will con-
ain all information necessary for drawing in of
the foed and rocker arm cam, also all productive or
unproductive time, f not overlapping, of the third.
fourth, and fitth cam, drill cam, threading time and
the indexing of the 3spindle head.

It will also contain information such as widih of
tools, RPM. of spindle, piecos per minute, olc.,
also saquence of operation.

The form sheets used on pages 72 and 73 are
suggested forms and can bo purchased from the
dealer or manufacturer at a nominal cost

Prior to the calculation on the sample layout,the
ond 10 be run forward has been determined. also.

TV the widih of the cutol tool, stop screw allowances,

-
W

practice, and it is readily seen that when standing
in tront of, or working side of the machine, sketch
would be in accord with the part coming off the

Al nocossary tool data, such as the part number,

material, bar sie, surlace speed, RPM. otc. should

bo entered in i proper place on layout sheet.

s 8 Good iden, at least fo the designer who has
ot had too much experience,to make & work sheet
Layout of oprations to bo performed by each tool
before dimensioning tocls and showing thei ela
ive positions on layout sheet. (Example page 59).

SHEET

mean diameter of the rocker cam, and tool clearance.

Widh of cutolt ool ... decek g8
Ratio of feed mechanism 2
Ratio of 0, 4th, & i . 3 2
Stop screw alowaice on foed mechaniem. ... 020
Stop acxew allowance o rocker Y
Mosn radius of rocker T
ool Cloarance ... . e 08

Piace is drawn in and correctly dimensioned.

Tools are drawn in showing relative position and

necessary dimensions.

The

but most importan, is a complete plan

of the operations in their order of sequence and is

entered in the column 50 tiled.
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ROUGH PLAN OF TOOL USAGE
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OPERATION 1 ROCKER CAM

In samplo layout on page 66, the first opera.
tion is "OUT 4, IN 1.” No. 4 is the cutoft tool and
its retraction Is overlapping the IN operation of the
number 1 which is the front turning tool. The un
productive time for this operation is based on the
amount of fall necossary to bring tool from & neu-
ral position o the first diameter of piece to bo

‘machined plus stop scrow allowance.

The radial difference between the diameter of the
plus the tocl
clearance and any stop screw allowance multiplied

bar and its smallest turned diamot

by ratio (which is permanently 3:1) equals total all

nacessary on the rocker cm
o—
(227221 o5 .08) x3 - amutencam

Subtracting fall from the mean cam radius, the
ton is ob-

radius of cam at completion of the oper
ained
2090 — 300 = 1790 radius.

The table on page 79 shows 9 dogrees would
be necessary to fall from a mean radius of 2090 o
17%0.

‘The number of unproductive degrees necessary,
radius at completion of fall, and diameter 1o be

turned, are entered in their respective columns.

OPERATION 2.
‘This operation is a safety and intended 1o allow
for the radius on the follower at the base of fll also

easior cam alignment.

CALCULATION

OPERATION 3 FEED CAM

In turning the frst step on a piece, there must be

taken into consideration any allowance that hy

been made for the feed mechanism stop screw. This
allowance is chiefly intended o eliminate depend:
ency upon the width of cutol tool to hold overall
length of the piece and gives the operator the
privilege of using tools of optional widths. In sam.

Plo layout, 020" has been allowed for the siop.

acrow dimension.

o obtain the revolutions of bar, the length to be.
turned plus any stop scrow allowanco divided by
food, oquals number of revolutions for this par.

ticular operation.
(083 - .020) - 0009 = 121 revolutions.

To obtain radius at completion of the rise on the
foed cam, the minimum radius must be known. The
sum of the lengih of piece, widih of cutolf tool and
any stop screw allowance, multplied by the ratio
of food mechanism, equals total throw necessary
on the foed cam. Total throw subiracted from the
known maximum radius of the cam, equals the min

mum cam radius.
(340 4+ 056 - 020) X 2 = 2030 tota throw.
Maximum cam dia. = 3.156°
3156 — 2090 = 1.126 minimum radius
Risa on the foed cam for this operation equals the.

length of turning plus the stop screw allowance
multiplied by the ratio being used.

(093 +.020) 2 = 226 riso on cam.
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Radius at completion of rise equals minimum
radius plus rise.

1126 4+ 206 = 1352 radius of

cam at completion of rise.

Feed, revolution of bar, and radius of feed cam
at completion of rise, are entered in their respactive

columns.

OPERATION 4.

“Safety." Hore a safety is allowed and maialy in-
tended 10 give the tool a chance to clean up and
assures a square shoulder. Two degrees are al-
lowed and entered under colum, “Unproductive
Time.”

OPERATION 5..........ROCKER CAM

“Out 1. This is an unproductive operation and
time i based on amount of rise necessary for re-
traction of the tocl. Rise equals the radial differ-
ence between the diameter tumed and the diam-
tiplied by ratio.

1o be tumed, plus stop screw allowance mul

(525 ) 3 g0 e

Radius ot completion of rise equals rise plus radius
on cam proceding this operation.
0615 4 1790 = 18515 radius at completion of rie.

(The table on page 78, shows 3 degrees are neces-
sary.

OPERATION 6.
“Sufety.” Importance Is chiefly in assuring a
arp comer on plece.

OPERATION 7. ... .. .FEED CAM

“Turm No. 1" As in the third operation, feed 1o
bo used s esablished. Then proceed to calculate
number of revolutons of bar needed, rise on cam,
and racius on feed cam at completion of rise.

The number of revlutions equals length o be
urmed divided by feed

247 -+ 0009 = 271 revolutions.

Rise on cam equals lengh to be turned multiplied

by ratio used on feed mechanism.

Radius at completion of risv equals rise on cam

plus radius of cam proceding this operation.

434 + 1352 = 1946

OPERATION 8.

“Safoty,” purely for cam abrication.

OPERATION 9 ROCKER CAM

ut No. 1, In No. 3." Here No. 1 tool is with-

drawn to its neutral position.

Rise on cam equals radial difference between
last turned diameter and diameter of bar plus tool

clearance multiplied by ratio.

The radius on cam at completion of rise equals
rise plus radius of cam preceding this operation.
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and, if figuring up to this point is correct, will be
‘mean radiu of cam.

2085 - 18515 = 2090 radius of
‘cam at complotion of rise and mean radius of rocker

am cam.

Six dogrees are necessary 1o rise from a radius
of 18515 to radius of 2090, (Table on page 78).

OPERATION 9 (Cont'd) ... .3RD CAM

At compltion of turning in Operation 7, the No.
3 tool should have been advanced to within ap-
proximately 003 of diameter to be undercut. Al
though the cutting of this diameter is productive,
the feods, rise on cam, and cam radii have 1o place
on layout shoat, as the unproductive time necessary

1o Out No. 1 completely over
tual calculation is done at

s this operation. Ac-

wing in'” of cams.

OPERATION 10 ....3RD CAM

“Out No. 3" The out of ths tool not being over-
lapping, it is necessary to find number of degrees
roquired to retract tool from diameter of undercut
to & safety margin beyond diameter of bar.

Fall will equal radial difference between diameter
of bar and diameter of undercut plus safety margin
‘multplied by ratio used.

(P54 s o)1= e

When tool is at minimum diameter of undercut,
cam will be a its known maximum radius 2.975 and
ablo on page 85 shows two degrees necessary o
fall trom a radius of 2375 to a radius of 2272

OPERATION 11 FEED CAM

“Advanced Hoad." As no metal is being removed
from bar in this operation, it is unproductive, and
time is based on amount o rise needed fo advance
stock correct distance 10 attain shoulder width speci-

tiod on drawing.

The cutting edges of the No. 1 and No. 2 tool are
directly in line with each other, which means the
clearance edge of the No. 2 tool s in proportion to
s width behind cutting edge of the No. 1 toal.
Therefore, the stock must be advanced the length
specitiod plus the width of No. 2 tool. This mult
plied by the ratio equals rise on cam.

(250 +.085) 2= 10 rise on cam.

Riso plus radius on cam preceding this operation
‘oquals radius at completion of rise.

510 4 1846 — 2456 radius
at completion of rise.

from &

Sixtoen dogrees (16°) aro needed to
radius of 1846 1o a radius of 2.456. (Table on page
o,

OPERATION 11 (Cont'e

ROCKER ARM

During the advanco of headstock, the No. 2 ool
is brought from its neutral positon o cutting posi:
tion on bar, allowing small safety margin between.
edgo o toal and outside diameter of bar.

Rise necossary equals tool clearance minus safety

margin multiplied by ratio.

(048 — 005) 5 3 = .12 rise on cam.

(129 4 2090 = 2.219 radius at completion of rise)
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o rise from mean cam radius of 2090 to 2219
will take approximately 4 degrees, but as this op-
exaion s completly overlapped by 16 degrees nec-
essary 10 advance head, it is well o take advantage
of some of this time and at “drawing in” of cam 7
dogroes are allowed for rise and a 4 degree dwell
following and preceding rise.

OPERATION 12. .. ... .. ROCKER CAM

“In No. 2, Chamfer No.

Hore the No. 2 toal is
fod radially from it posion jus outside bar o
diameter o bo turned which, in thiscaso, i a tapor.
Sinco metal will be removed trom bar in 80 doing,

productive operation.

‘The number of revolutions of bar equals radial
ditterence botwoen diameter of bar and diameter

1o be turned plus safety margin divided by foed.

[ P —

Rise on cam equals radial difference between di-

ameter of bar and diameter 1o bo turned plus safety
‘margin multiplied by rati,

(=

Radius of cam at completion of rise equals rise

it

LI PR

plus radius of cam preceding this operation.

105 -+ 2219 = 2324 racius at

The chamfering with No. § tool is overlapping
and will bo dealt with only at “drawing in” of cama.

OPERATION 13.

“Safoty.” 1t is most important that a salety mar-
gin. or factor allowance be made before the follow-
ing operation, for “infeed” of the No. 2 tool must
start exactly at the same time bar begins its for
ward motion or error at beginning of taper would
rosult,

‘The safety allows set up man to adjust, to a lim-
ted extent, for any fractional errors of a degree that
are common in cam fabrication.

OPERATION 14.

“Tum No. 2 In turning this taper, the No. 2
tool must be advanced the radial ditference botwoer
largest diameter and smallest diameter of taper at
which time the head advances the stock the correct
length to be tured.

OPERATION 14 (Cont'd) .. .. FEED CAM
After establishing feed, the number of revolutions

necessary for this operation is found. Revolutions
‘oqual length to be turned divided by foed.

317 -+ 0006 = 51 revolutions.

Rise on feed cam oquals length (o be turned mul-
tiplied by ratio.

317 % 2 = 534 rise.

Radius on feed cam at completion of rise equals
riso plus radius preceding this operation.

534 -+ 2.456 = 3,090 radius on
foed cam at completion of rise.
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ROCKER CAM.

he rse on rocker arm cam squals radial differ-
ance botwean large and smalldismeter oftape mul-
iplid by ratio.

(12071%) x 3= oisrie.
2

Radius on rocker arm cam at completion of ise
equal rise plus radius on cam in preceding opera-
ton.

018 + 2324 = 239 radius on

rocker arm cam at completion on rise.

OPERATION 15.

“Satety.

OPERATION 16.

“In No. 2." Hore tool must be advanced through
stock to diameer 1o be turned.

Food used is established.

Radial difference betwoen small end of taper and.
diametr 1o be turmed divided by feed equals revo-
lutions needed.

(.m; 155), 0004 = 30 revolutions.
Rise on cam equals difference between end of
taper and diameter to be turned multiplied by ratio.

(205%) = 06 e

Radius on cam at completion of operation equals
riso plus radius on cam preceding this operation.
006 -+ 2399 = 2375 radius on

rocker arm cam at completion of rise.

OPERATION 17.
“Safety.”

OPERATION 18, .. .FEED CAM
“Turn No. 2" As in preceding operation, feed is
ostablished and then necossary calculating is com.
pleted.
Revolutions equal length to be turmed divided by
foed.
033 -+ 0009 = 36 revolutions.

Rise on cam equals length to be turned multiplied
by ratio.
003 2 = 086 rise.
Radius of cam at completion of operation equals
rise plus radius of cam proceding this operation.

065 + 3090 = 3156,

OPERATION 19.

“Out No. 2, In No. 4 No. 4 is cutolf tool and
‘should be within fow thousandths of diameter where
pating of cutoff will be made by the time No. 2 is
withdrawn 10 its neutral positin.

OPERATION 19 (Cont'd) .ROCKER ARM

Fall on rocker arm cam equals radial difference
between diameter turned and stock diameter plus

tool clearance multiplied by rati.

(F051%+ o8 )2 25 stcmcem.
i st compinon ol mun i
e s
2075 85 1380 mn
o o 2373 o which 1 st s oo

from Operation 16 and table on page 79 shows 7
degrees are necessary.

OPERATION 20
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To part piece from bar, it is only necessary for
100l 1o travel onehalf the diameter of last tured
diameter, but to assure complete facing on the end
of stock, tool must travel, in addition, one and one-
half times the distance facing point is behind the
cutting point of tool. The distance these
two points depends upon width of tool and clear.
ance angle used.

Revolutions of bar mecessary wil oqual onerhalt
diameter of lat turned diameler plus one and &
half times distanco facing point is behind cuting
poiat divided by feed.

ductive am-. ‘must bo known. Therefore, figures
in respective columns are added and total entered
at proper place.

The total of UNPROGuctive degrees subiracted
from total degree of circle, or one cycle of camshaft
oquals total number of PROGuctive degrees.

360" — 14" = 256° (PROductive dogrees).
The total number of PROductive revolutions di-

vided by total of PROductive degrees equals revo-

lutions per deg

1269+ 246" = 5.16 Revolutions por dogree (Use $.2).

B4 s x oo o052 =

OPERATION 21.
“Open Collet” 10 degrees are allowed for this
oporation and is self explanatory.

OPERATION 22............FEED CAM

“Rocoil Hoad". During the period of cutting off
‘and opening colle, the headstock is a the extreme
forward travel and foed cam is at the largest or max-
imum radius, and now must be recolled o starting
‘position and minimum radius on feed cam.

This fall is equal to total throw of cam and is
known from Operation 3, but for checking

itis well to sum up al the rise on foed cam and this.
sum should equal figure in Operation 3.

226 4 434 -+ §10 - 63 - 066 = 2090 fall on

‘The number of degrees necessary to fll to mini-
mum radius, or 1126, from a radius of 3.156 is 31
dogrees. (Table on page 81

OPERATION 23.

“Close Collot" This i the last operation and com-
ploto cycle. 17 dogroes are allowed for this opera:
tion.

PRODUCTIVE DEGREES.
e escsding wihculcluiag

‘The number of PRO-
ductive operation equals number of revolutions di-
vided by revolutions in one degree.

Oparation 3: 121 -+ 52 = 2 dogreen
Operaion 7: 271 -+ 52 = 53 degroes
£1C.
PROGRESSIVE DEGREES

rossive degrees are the sum of unpro-
ductive and productive operations in sequence and
in accord with plan of operations.

‘These sums are derived by adding the number of
dogroes for an operation, productive or unproduc-
tive to the sum of the preceding operations.

TOTAL REVOLUTIONS FOR ONE PIECE
“This I the total number of turns of spindle o bar
1o complete piece and equals one complete cycle of
camahatt, Rovolutions equal revolutions per degres
‘multiplied by 360 dogrees.
360 52 = 1672 total number of revolutions.
PIECES PER MINUTE

Self explanatory and equals spindle RPM. di-
vided by revolutions for one plece.

1734 - 1872 = 9 pieces por minute.

GROSS HOURLY PRODUCTION

rebds operation. Before this can bo umny\llhnd
the sums of PROductive revolutions and UNPRO-

of pleces per
minute multiplied by 60 minutes.

60 = 54 Gross hourly production.
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“DRAWING IN” OF THE CAMS

It s common procedure to draw each cam to scale
on individual shoets which, for convenience, are
inscribed with a circlo raduated in degrees. These
B
a nominal cost

tomplates necessary can be traced from tho
All\uln\lum on pages 75 1o 78 and will bo found
quite satisactory. Tomplatos of a plastic material
ble and can be purchased in se

blo wh blo layout is 1o be

The first cam “drawn in" is the “Rocker Arm"
cam and the template necessary is T-5348, as illus-
rated on page 75.

ROCKER CAM

The template is placed over shoet, so that center
of template is directly over center of i
cle and a thumb tack or pin is placed through small
hole provided. The template can now be moved
Bl e o
drawn, moving in counter clockwise
dlmnun Rs the faces, or layout side, o the 3rd, 4th,
m cam are toward the front of mi
et faces, when cam-
shatt is in motion. would travel in a clockwise di-
rection. Layout will be counter clockwise. The face
of the feed cam, being toward the back of the ma-
chine, would therelore, be traveling counter clock-
wise and layout will be clockwise. Usually the first
division line is the 360 or 0 graduation and the tem-
plate is 50 positioned that curve marked
Arm Division” passes thiough this point of circlo
and a line s drawn from graduation to @ poiat some-
‘what lower than minimum cam diameter. Then fol:
lowiag in order, a division line is drawn for each
operaion on layout sheet in accord with column

Having completed the laying out of division lines,
e radiior dwoll are drawn in. By referring t l

out sheet, it i seen that the frs dwell on the rocker
arm cam will be through the second, third and fourth

operations and extends from 9 degree division line
1o the 3 dogree division, and radius of dwel is
17%.
‘The second dwell is sixth, seventh and eighth op-
m 39 degrees 10 9 degrees. Tho
s ST e

Soe Note: 102108
Seo Note: 113120

265360
NOTE: The out of the No. 1 tool is complete at 102
dogrees, and. the following operations are out of
No. 3 and the unproductive advance of head. The
total number of degrees for these two operations is
18. During this period, the No. 2 ool is brought
from its moutr

bar and is the unproductive “in

qrees necessary, but siace plenty of time is avail
ablo, 4 degrees the 14 degrees left are
divided into two equal dwells, one preceding the 4
dogree rise and one following.

Thus: 10210 109 — 113 t0 120,

The unproductive falls and rises are then drawn
in, using corresponding curves of the template and
in accord with time alloted in column headed “Un.
productive degreos.”
2090 —1790 Fallg®
1790 —1.8515 Rise 3
185152080 Rise
2090 —2219 Riso 4
2375 —2090 Fall7

To complete the rocker arm cam, the productive
risos are drawn in. Theso rises are usually faked in
since there is no point in developing the curve, as
hia 1s done at time of fabrication. Where constant
tise cam miller or grindor is used, curve s taken

v o el g

()
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FEED CAM

| The only difference in “drawing in” of foed cam.
is the template and the fact that division line will

clockwise order. Tomp. T-5353 is used
for this cam. Soo Page 75.

3RD CAM

Drawing in of the third cam is somewhat different,
a8 calculating was not completed on layout and
‘must bo done at this time. Tho template for unpro-
ductve rise, fall and division line is No. T-5351 on

‘The first step is 1o find amount of productive time.
‘and amount o productve rise on cam.

Rise oquals radial difference of diameter 1o be
‘undercut and diameter of undercut plus small safoty
‘margin multiplied by ratio.

("3

Productive time oquals radial difference between
diameter to bo undercut and diameter of undercut
plus safoty margin divided by foed.

i
(M54 o)
Bevautcs dvidd by rvlaons o dogon

oqual product
a 52

03 )¢ 2 = 028 e,

10004 =31 revolutions.

9" (Use 6) Productive time.

‘The maximum radius of any frame tool cam belng.
2375, the stat of rise will be from radius of 2345,

2975 — 026 = 29,

s this rise will start at the out of the No. 1 tool,
t therefore, will start at 96 degrees and finish at 102
dogrees. The unproductive rise and fall are then
drawn trom theso points to minimum radius of cam
and complote the third cam.

4TH CAM

‘The only necessary calculating on the No. 4 cam
1 the amount of rise,as productive time and amount
of dwell are shown on layout.

FERVEL} Rise oquals one-half of last turned diameter plus.

15 times distance facing point s behind cuting
point of the cutolf tool, multplied by ratio.

(o) e

‘This rise is comploted at maximum radius of cam

|| which means it must start at a radius of 2.177.

2975 — 198 = 2177 radius.

Calculated time for this riso is 37 dogroes, start
ing at 265 dogrees and ending at 302 degoes.

As cutolf tool acts as  stop for bar, it must remain

| in this' position during recoil of head and closing

of collet, The a dwell will follow completion
of rise, or from 302 degrees to 360 degrees.

The unproductive rise is then drawn from start

dwell o base, or minimum radius of cam, completing
drawing.

5TH CAM

‘The fifth cam, being completely overlapping in its
operation, has not been dealt with during the layout.
The chamfering operation done by this tool should
be made just slightly behind the “IN" of the No. 2
tool. The first step is o find the amount of produc-
tive rise and productive degroees. Rise on cam equals
dopth of cut times ratio.

Productive revolutions equal depih of cut divided
by foed.
1010 -+ 0004 = 25 revolutions

Revolutions divided by revolutions per degree

oqual productive degrees.
25 Revolutions -+ 52 = 48" (5" are used).

As the No. 2 tool starts infoed at 120 dogrees, it is
SO e e
or at 124 degrees wi rise shoukd
plete at 129 u.q.m e e e
rise s 235,

2375 — 020 = 2385.
To complete the cam, the unproductive fall and

rise are drawn from the 124 degrees and 129 de-

grees points 1o base, or minimum radius of cam.
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Rotio 21

Port No. 414

Photo 66

Rotio 31
Com No. ROCKER
Part No. OXe14

SAMPLE CAM DRAWINGS
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CAM LAYOUT WHEN DRILLING AND THREADING

Hore again it s important that the desig
acquainted with the charact
and primary uses of it three work spindes,

‘The work spindles o to i their

iways

No. 1 SPINDLE OR

‘This spindle is a stationary spindle, and no pro-

commonly employed for spot cor
centering is accomplished from one of the machine
tools proper, it may be used as a dril spindle.

Certain conditions make it impractical to drill
from this spindle, mainly, the size of dell in re-

consecutive order, starting in the back or camshaft
side of machine and moving toward front or work
sido of machine; thus, firs, second, and third

positon.

FIRST POSITION

lation to RPM. of headstock spindle. This in turn

of bar and recommended

s governed by dias

surface speed of material. It is readily soen that to
drill 8 092" hole in a piece boing machined from

 3/8" diameter steel bar, the RP.M,. of headstock

spindle would be too low for recommended surface

spoed of the drill.

No. 2 SPINDLE OR SECOND POSITION

‘This spindle, in all respects, is exacily like the No.
1 spindle with the exception that it can be revolved.

s the rotation is opposita that of main spindle and

No. 3 SPINDLE OR

The third spindle s a live spindle and its primary
purpose is threading. This spindle revolves n the

same direction as headstock spindle. To run on a

1ap or o, spoed ia ncreased over that o headtock
spindle and to back of, speed is dropped to diing
spood which is considarably lower than headsiock
spood. This method of threading is not uncommon

is well suited for fine drils, high drilling specd
can be obtained. The drill speed equals RPM. of
dil spindle plus RP.M. of the main spindle,

THIRD POSITION

and similar principles aro used on many conven:

tional type automatics.

The Indexing from one position 1o another s con:

trolled by two flat cams. Two cams are used to add.

flexibility and also serves to allow for very accur
rdloss

contering of each spindle independently,

of any inaccuracies in cam labrication.
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PROCEDURE AND CALCULATION

In this layout, the part is identical with original
layout on page 66, except drilled and tapped holes
have been added.

OPERATION 1.
Out 4, In 1, Advance spot conter.

is operation, in all . is the same as op-
SR Ko ] ki) ot i A

OPERATION 8.
Turn No. 1.

‘Same as Operation 7 on original, except that drill
spindle should start its unproductive advance and
be in drilling position at completion of the "Out
of No.3.

R el o s i st i -n..qu..
will remain the same as on original layout.

OPERATION 2.
Spot Center.
‘The only calculation necessary at this time is o
dotermine number of revolutions of the bar
sary which is oqual to depth of center plus satety
margin divided by feed.
005) - 0011 = 60 revolutions.

OPERATION 3.
Satety.

o allow the spot center 10 recoil before advance
of the stock in the following operation.

OPERATION 4.
Tum No. 1.
Samo as Operation 3 on original layout with the

Ao 123 iapeoductve, no caloulation o

OPERATION 5.
Satety.
Same as No. 4 on original layout.

OPERATION 6.
OutNo. 1.
‘Same as No. § on original layout.

OPERATION 7.

- sy
EUXEET  Same as No. 6 on rigina ayout.

68

9.
Satety.
Same as Operation 8 on original.

OPERATION 10.
Out 1. 1a No.3.
Same as Operation 9 on criginal

OPERATION 11.
Out No. 3.
Same as Operation 10 on original.

OPERATION 12.
Drll No. 2 Spindie.
o il v iy bt o pece
figured

Secseewy che Gl s poneizied 10 4 doph of
threo times

mmwwmummmaw
by feod.

312001 = 312 revolutions.

As a 070 dsll is being used and depth desired
s considerably over three times its diameter, i
i e, oo o o o cne rcell of
il o cloar tho chi
ﬂuhﬁgh-mmllmmobmmdbyuhw
Known maximum height and sublractng toul thiow
nocessary to drill required depth.

2250 — 317 = 1,933 minimum work height on cam.

The recoil of drill will start at minimum work
height of cam, plus three times the diameter of the

334>

070) = 2143,
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From chart on page 84 it is readily seen that to
fall rom a height of 2.143 to 1.933 on the drill cam,
it requires two (2°) degrees, and to rise unproduc-
tively the same amount, five (5" degrees. To allow
for complote withdrawal of drill it is necessary to
allow approximately throe (3') degrees at base of
{all, due to radius of follower. The sum of 10° nec:
essary for thse operations should be entored in
column unproductive time.

OPERATION 13.
Advance Hoad.
‘Same as Operation 1 on original.

OPERATION 14.
In2Ins.

Samo as Operation 12 on original.

OPERATION 15.
Satety.
‘Same as Operation 13 on original.

OPERATION 16.
Tum No. 2.
Same as Operation 14 on original.

OPERATION 17.
Thread.

During the operations, 13, 14, 15, and 16, the recoil
ot drill spindle, indexing of head and unproductive
advance of tap should be completed and the start of
this operation is 10 advance tap into work; the cor-
roct lead will be figured at the “drawing in’” of the
cams. At this time, i is only necessary 1o figure
number of revolutions needed for threading.

As a &1 ratio exists betwoen headstock spindle
and threading speed, number of revolutions equal
numbor of threads desired multiplied by rat

16 5 4 = 64 actual revolutions.

To allow a slight safety factor it is well o add
approximately 25% to this figure.
644 16 - 80 rovolutions required.

OPERATION 18.
In2
Same as 16
OPERATION 19.
Satety.
Samo as 17
OPERATION 20.
Tum 2

Samo as 18,

OPERATION 21.
Ou2Ind
Same as 19.

OPERATION 22.
Cutott 4.
Same as 20.

OPERATION 23.
Open Callet.
Same as 21.

OPERATION 24.
Rocoll Head.
Samo as 2.

OPERATION 25.
Close Collet.
Same as 2.

The procedure of calculating from here is exactly
a8 on original layout; total unproductive degrees,
number of revolutions of the bar, revolutions per
dogreo and determine number of degrees for each
productive operation, etc.
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-
I

“DRAWING IN"” OF CAMS

Sinco the cams for leeding and turning are very
‘mch the same as cams in original layout, only the
cams for 3 spindle atiachment are illstrated.

The fzst cam “drawn in” is the outer index cam.
Using template T6321, a division line is drawn at zero.
dogrees which is in accord with layout and at the
completion of closing of colle. As it is known that
spot center s advancing into cutting positon, and
attachment head must romain In a fixed position, this.
moans a dwell on index cam. The radius of this
dwellis known and is 271", The head willremain
in this position during the advance of spinde, ac-
tual cuttng with spo center, and recoil of spindl
The 27/16" radius, therefore, will exiend through

028" Advance of spindle known from layout.
9°-17° Actual cutting spot center known from lay-
out.
17°-25" Degree necessary for recoll known from
table, page 81, and a division line is drawn
125" mark.
The next operation to be performed by atiach-
ment is from the drill spindle, or No. 2 position.
Therefore, it is necessary to indox head accordingly.

‘The number 2 spindle is governed by the nn
index cam and nocossitates a fal on outer cam from
27/16" in radius to 1" radivs. The chart shows 14°
are necessary and the correct curve is traced from
the template.

R no work will be performed by the outer index
‘cam untl indexing of head back to starting position
it will emmain at this radius up 1o the 307 graduation.
‘The 307 point or start of indexing is determined by
numbor of dogrees necessary for unproductive
vance of spot conter plus time required to index

TREL head from 3rd positin to number 1 posiion.

Chart shows time required for indexing head 35°

The unproductive advance of spot center will

necessitate a rise on lobe from minimum height to

start of work height of 1.685 and table shows 22 de-

grees required.

35° 4220 57

or 360" stat of operations.

360° — 57° — 303" Calculated start of indexing but
to insure clearance 10° are al-
Towed as a safety factor

Rise s then drawn in using template .., bringing

radius of cam up to 27/16" at the 328" point. This

radius will continue to 360" or 0' mark and com-

plotes cam.

The next cam drawn in i the inner index cam.
A starting point of 19" is used and carm i at its maxi
mum radius of 25
through and includo rocoll of dril spindle. It is
known from layout that drilling is complete at 144
and chart shows 6° are needed for recoil, therefore:
14° 46 150° at end of recoil of spindle and

ond a1 27/16" radius.

This radius must continue

The last operation to bo performed by the three-
spindlo attachment is from the threading spindle or
third position which necossitates a fall on ianer
index cam from its maximum radius of 27/16" to
 minimum radius of 17/16%. Chart shows 11° are
neoded and correct fall curve is traced from tem-
plate

150° 4 11° = 161° at completion of fall.

‘The radius of 17/16" continues through 360 or
2010, 1o approximately 14° (time necessary for rise
from minimum radius to maximum radius) or point
where change over from outer cam to inner cam
takes place; by looking at drawing of outer cam, it
is readily seen that his takes place at 19°.

19° 22" = 7° or 353" start of index.
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Template is used to draw in rise bringing cam up
2%" radius and complete drawing.

‘The lobes controlling k
No. 2 spindles, being a bell cam segmen
out

xin a straigh line.

The production time for spotting is known from
layout and is from 9" through to 17" Division lines
are drawn at these points using template TS352. The
No. 1 spindle finishes its stroke at 17° and cam is
atits maximum height of 1%, Depth of spot being
065", throw or rise on cam wil be identic
11 ratio exists. Therefore, height of cam at stat of
tise will be:

1750 — 065 = 1685 height of cam at start of rise.

Unproductive rise and fall are traced from tem-
plate .. 8o that they intersect division line at respec-
tive heights of 1685 and 1750 completing spotting
lobe.

Drawing in of the dril Iobe s the same as spotting
Iobe with the exception of recoil provided for clear-
ing chips. It s known from layout that dril spindle
completes i siroke at 144, and cam is, therelore,
at its maximum height of 13", The height of cam
ing polnt of productive rise will be maximum
height of cam minus desired dopth of hole.

1750 — 312 = 1438 height at start of rise.

As drll must be recoiled when it has pentrated.
bar to a depth equal three times its diameter, it is

necessary to find dogree line where recoil will

st
070 % 3 = 210 depih of drill at point of recoil.
210 - 001 (feed por rev.) = 210 revolutions.

210 - 7 (No. of revolutions per degree) = 30 de-
grees.

91° 4+ 90° — 121" point where recoil starts.

Al line is drawn here toa height of cam slightly.
below sarting height of rise and chart shows 2
necessary. To allow for radius of follower, a 3
dwell is allowed before starting unproductive riso.

The unproductive rise, as traced from template
and chart, shows 5 necessary. This unproductive
rise should siop a few thousandihs under point
from which recoil started. This is done as a salety
factor and is to make sure drill wil not be advanced
unproductively into base of hole.

Draw in unproductive rise, and fal, s on spotting
lobe, and drawing is complete.

To calculate the lead angle of the threading cam.
the number of actual degrees must be known. In
layout, 11° are allotied for threading, but this in-
cludes an additional 25% of the time allowed as &

satety tactor.

Actual number of revolutions are known from.
page 8. The actual number of degrees equals
revolutions divided by revolutions per degree.
64 - 72 = 9 actual degrees necessary for 16
threads.
Total number of threads divided by actual number
of dogrees, equals threads per degree.

1

18 threads por degree.

‘The number of lead threads (usually from 2 to 4.
3 are used here) divided by threads per degree
oquals total dogrees for lead angle.

3+ 1.8 = 16 total degrees (Use 2).

Rise of lead angle equals pitch of thread mult
plied by number of lead threads.

0553

045 rise of lead angle.
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SAMPLE CAM DRAWINGS

Ratod1 g
Cam No. Rocker
Port No. OXd14

Com No. FEED
Port No. OX414

Cam No. 5 R

 Not Shown,
N

Ratio 11 ¥ Rotio 11 3
‘Com No. OUTER INDEX Cam No. INNER INDEX
Port No. OX414 Port No. OX414 1
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CENTERING & DRILLING CAM L]
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full

The templates on the following page

scale drawings and may be traced for producing
satistactory templates for use in cam designing or

cam fabrication.

The curves rise and fall are developed curves

and produce a

able contact angle for the tos
o iding piece to give working member a smooth
‘motion and eliminate abnormal wear on profile of

um. Corresponding tabl on following page

se ROCY

ROCKER ARM TENPLATE

TOOL NO. T-5348

Py
© Rocyg,

LL CAY

TEMPLATE

0 10 10

TEMPLATES

The division lines corrospond 1o the motion of
the iding pioce on the various arms or slides and it
i ossential that correct division lines are used in
laying out the cams to obiain accurate cocrdination

of the operations.

Templates of either transparent material for us
in desiging or stoel for use in cam fabrication can

be purchased from the maker at a nominal cost

TeE

FEED CAM
T00L

70

10 PIECES
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DEGREES NECESSARY FOR RISE ON ROCKING ARM CAM
FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

RADIUS AT COMPLETION OF RISE
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DEGREES NECESSARY FOR FALL ON ROCKING ARM CAM
FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

RADIUS AT START OF FALL
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DEGREES NECESSARY FOR FALL ON THE
A PRODUCTION OF O TO 10 PIECES

RADIUS AT START OF FALL
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DEGREES NECESSARY FOR RISE ON THE FEED CAM
FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

RADIUS AT COMPLETION OF RISE
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RADIUS AT START OF RISE
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DEGREES NECESSARY FOR FALL ON THE BELL CAM (No. 2 HOLE)

FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

HEIGHT AT START OF FALL
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DEGREES NECESSARY FOR RISE ON THE BELL CAM (No. 2 HOLE)
FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

NEER 1:[}1 s[as |
sus | Bl3(8]2¥ 8/83[s[8 ‘
- EECEE0EEEED |
sz | 8[5[9(8(8 |8 (3] |
A BEEE
5297 s
sz |58

HEIGHT AT COMPLETION OF RISE
8

DA



Photo 85

DEGREES NECESSARY FOR RISE ON THE DRILL CAM
FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

HEIGHT AT COMPLETION OF RISE
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DEGREES NECESSARY FOR FALL ON 3rd, 4th, AND 5th
CAM FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

RADIUS AT START OF FALL

5 [ T \

E ‘5’3 gle|glalgs
= A3 (2 &[]
| - I -
S rlofvlululalals
8 e [w v s [a]n
o T

& D
: I

g 4 1\9 10 n
o s s 6 7
o e I

< lz W
g 1 1 2
2 1
- |

DEGREES NECESSARY FOR RISE ON 3rd, 4th, AND 5th
CAM FOR A PRODUCTION OF 0 TO 10 PIECES PER MINUTE

RADIUS AT COMPLETION OF RISE
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CLEARANCE ALLOWANCE BETWEEN ROCKER @
ARM TOOLS AND STOCK
e o | 555
o132 155 316107/ 050 q
WIDTH OF CUT OFF BITS FOR VARIOUS
STOCK DIAMETERS AND MATERIALS
| MATERIAL MATERIAL
5161038 | 070 070
,
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CAM DIMENSIONS AND LEVER RATIOS
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SETUP OF MACHINE AND ATTACHMENTS

‘The setting up of the Gorton Automatic is not com-
plicated if a fow simple rules are observed and a
‘common procedure followed. This step by stop selup.
18 10 acquaint foremen and setup men with general
procedure, adjustments, placing of cams, tools, etc.

Before setting up a new job, the machine should
be thoroughly cleaned and lubricated; in the case
of used machines chack all moving parts for any
wear; mainly gibs of the slide tools, and headstock.
The chucking sleeve, chucking sioeve tube and
oqualizing spacer should be removed and cleaned.
To remove dirt and sludge from inside o spinde, a
botle brush will answer the purpose quite satisfac-
torly. Replace equalizer, tube and correct chuck-
ing sleeve, then proceed with setup o job.

The part to be set up is the same as used in the
sample layout on page 72, and the firs step is to
determin correct chucking sleove 1o be used. As
stock size is 14", the collot wil be in the category of
lazge collets, or No. 27]. Therefore, large chucking
sloove will be used. After positioning the chucking
sloove, insert collet, making sure retaining spring
s behind it. Then screw spindle nose cap into place
and tighten with the spanner wrench provided.
NOTE: LEFT HAND THREAD.

e )

used. The bushing holder is held securely in tool
frame by large nut provided. Place %" bushing in
bore of holder, followed by spacer and adjusting
nut.

Boforo proceoding further, a bar of stock is placed
in machine, 80 that adjustment of the collet and
guide bushing may be completed.

To place bar in machine, loosen knurled nut and
the foed tubo s pulled toward the operator. Place
the pointed end of bar into countersunkk end of
ip of push rod. Shove bar into feed tube untl ts
end clears headstock spindle. Push feed tube back
into lts normal position and lock. The bar can now

o
g

through the spi
lot and guide bushing.

o=
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Tension is applied to collet by the large nut. To
adjust tonsion, release the lock screw and nut Is
then tumed right hand to increase tension and left
hand to docrease tension on the bar. When properly
adjusted, ther should bo enough tension to neces-
sitate a good firm, but not forcible, pull on lever
‘used to open and close collet manually. Of course,
this dopends a good deal on size of bar and type
of material.

The adjusting of the guide bushing is very sim-
plo. To bring bushing to correct fit on bar, draw.
up on the nut in rear of holder, When guide bush.
ing is properly adjusted, stock should rotate freely,
‘without any noticeable amount of drag. The type of
material roqulates 1o a large extent the fit of bush-
ing and a litle experimenting is sometimes neces-
sary for the inexperienced operator.

‘The next step is the positioning of the cams, and
the fist cam 1o be placed on the machine is the
toed cam.

placed on camshatt and positioned so that follower
of food mechanism will contact cam at the 302 do-
gree graduation. Replace the correct spacer and.
nut and lock cam in place.

Since this is maximum radius of cam, and head-
tock has boen advanced to its farthest position, it
is well to check, amount of clearance existing bo-
twoen the spindle nose and the adjusting nut of the
bushing support. The minimum clearance should
not ba less than %", To sot head to desired cloar-
ance, loosen nuts holding Teo Block, head may
now be advanced or retarded, leaving correct
clearance. Siide Toe Block back against shoe of
foed mechanism and lock in place (shoe should be
at approximate ratio to be used, as any great
chango will definitely affect stroke of spindle, and
therelore, clearance.)

Turn the camshat by means of handwheel untl
head is compltoly retracted. Check if waights aro.

1o use the opening of the collet. Close the collat
manually and rotate the camshafl, using hand
wheol until opening dog rests against pin. Thi is
the beginning of the opening of colet and from lay-
out sheet, it is known that opening stats at comple-
tion of cutoff, or the 302 degree graduation. Cam i

Mot

retraction of head. To decrease or increase tension,
‘weights may be removed o added accordingly.

Close the collect manualy, then turn camshatt
until follower of feed mechanism is resting directly
opposite 0 graduation. From the layou, it is known
that this should complete the closing of the collet
To st the closing dog. loosen the lock screw and
d or advance dog until the roller is directly
opposite pin of the closing mechanism and lock in
this position.

‘The next cam to be placed on the machine is the
rocker arm cam. Since marking on rocker arm cam
and feod cam are always relative o each other,
thelr respective followers must bo at a common
graduation. Since foed cam is at 0 degree, the
socker amm cam s placed likewise, and is locked
in this posiion.
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In placing of the third cam, it is seen that the
only markings on this cam are at 94" and 99", Thero-
fore, the camshatt is rotated unti followers of feed
‘and rocker cam are at either of these graduations on
their respective cams and the third cam is posi-
tioned accordingly and locked in place.

‘The 4th and Sth cams are positioned in the same

No. 3 cam, and completes placing of
‘cams necessary for turning, chamiering, cutting off,
ete.

The cams for operating the three spindle head
will be dealt with separately, or after complting
setup of machine proper. This is dono mainly to
simplity explanation of setup.

‘The next step is placing of tools and turning blank.
Rotato the camshatt manually untl followers of feed
mechanism and rocker arm are at 343 degree grad
ation or where headstock s complotely retracted.
Position stock so that approximately 020" to 030"
of bar protrudes through guide bushing and close
the collet manually. Tum camshaft 1o 9 dogreo
‘graduation which completes “in” of No. 1 tool. The
tocker arm follower is now resting on the minimum
diameter of s respective cam. Make certain siop.
scrow is backed o, causing no interference. The
tool is then placed in No. 1 holder, so that cutling
point s as close as can be visually approximated to
first diameter 1o bo tumed. Hold the tool firmly
against the back of the tool block and lock in
positon.

Stat the machine, using a low spindle speed.
Turn on coolant and, with hand wheel make lateral
cut of approximately 1/16". Turn off coolant. Loosen
gib lock nut. Using mictometer nut the No. 1 tool
s run in past conter of bar. Center tool In It rela-
tion to center of the bar. Then back out to diameter
o bo tumed and again lock in position. Turn on
coolant, and still operating manually, continue to
turn tirst two stopa on ploco through to “in” of No.
2, or 120 degrees. Place No. 2 tool in tool block,
50 that is cutting point s within a fow thousandihs
of bar. Hold tool firmly against back of block and
lock in place. Place pin provided into rocker arm
and slowly bear down on i, bringing 1ool into the
bar and cuting off portion turned. If tool is cor-
rectly contered, end of bar wil be smooth and freo
of any burr. 1f a teat is Jof, the tool must be cor.
roctly adjusted.

Operating manually, turn the taper and the 156"
diameter, stopping at the completion of “Out 2" or
the 265 degres graduation. The next operation is
“eut off No. 4", Tool is placed in 4th position with
cuting point a few thousandths from .16 diameter
and is locked in place. Operating with hand foed,
make cutoff. 1f any teat is loft on end of bar, center
the tool. Coninue to 0 graduation, complting cycle.

A A @ @ A m @ "R R R R B
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Sot camshaft and headstock spindle at proportion-
ate low speeds, turn on coolant, and oporating auto-
‘maticall, run off trial pioce.

The first and only dimension to be checked on
irst, or el pioce, will bo the 247" length. This is
to determine if ratio of feed mechaniam s correctly
set,as this dimension s determined solaly by throw
of cam. To make adjustment, shoe is moved away
er 10 longthen dimension and toward
axis to shorten dimension. Another trial plece is
then run off, assuming 247" dimension is correct,
the 250" longth, 340" or overall length and 033
longth are chocked.

from axis of

The 250" dimension is governed by the No. |
and No. 2 tool and correction may be made by
moving either tool. To adjust, loosen centering
scrow and tool block is then moved accordingly
using mictometer nut.

‘The 033" dimension is governed by the cutoft
ool or ts settng in relation to the No. 1 and No. 2
tools. To lengthen dimension, tool must be moved
toward tool frame and away from tool frame to
shorton.

The ovenall length, or 940" dimension, is con-
trolled with stop scrow of feed mechanism. 1f speci-
fied width tool has been used, plece should check
020 long which is taken up with sop screw.

‘When all lateral dimensions check with drawing,
proceed with turned diameters.

‘The frst diameers o be checked are the 167" and
the back 156" dimensions. Tools are adjusted ac.
cordingly and another trial piece i run off, When
the 187" dimension is correct the 156" front dimen:
sion should be considerably undersize which is cor-
rocted with the rocker arm stop scrow. 1 196" back
diamoter is correct, the taper should check also, a8
this dimension is controlled by throw of cam.

To set third or undercuting tool, stop machine at
completion of turning the 167" diameter. Tool is
then set in holder with it cutting edgo a fow thou-
sandihs away from 187" diameter and is locked in
place. The No. § or chamier tool is set in a similar
‘mannor just after the “in” of the No. 2 tool. With the
setting of theso two tools, blank is complete. Tho
‘next stop will be seting up of three-spinde head for
‘3pot centering, driling, and threading of the piece.

The attachment is mounted against scrapod sur-
face of machine proper and held securely by the
four scrows provided.  See Fig. 1 on page 94. A
simple method of centering the atichmen 1s o
place a dowsl pin In guide bushing. A small in-
dicator a placed in middle spindle in such & man.

e
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ner that it can be rotated around dowel pin. In this
manner, posiive alignment is assured.  Shoulder
studs, with jack scrows, should be in positin o ac-
complish the alignment. After mounting the atiach-
ment, the necessary cams for its operation are
‘placed on camshatt.

Prior to placing of the cams, remove stock from
guide bushing and collet. Then turn camshatt to 9
degree graduation. Remove nut and all spacers up
1o the rocker amm cam. Mount cams necessary for
‘operating attachment with correct spacing, as shown
on page 4. The spotting lobe shows a § de-
gree graduation. The cam is 8o positioned that the
follower of work lever rests a this polnt. The outer
index cam also has 9 degre graduation and is cor-
roctly positioned. Those are the only cams posi-
toned at this point, Lock cams firmly in place and
turn 10 the 91 deqree graduation on rocker arm cam
which is start of drilling operation.

Gorrosponding markings are found on inner index
cam which is positioned accordingly. Lock cams in
position and turn to the 248 dogres graduation.
From layout, it is known that this is startof thread-
ing operation. There are no markings on the thread
cam, but since, at this point, dio should start on
work, follower should restat the very strt of lead
angle of thread cam and is 50 positioned. It is nec-
essary that cluch has boen engaged and thread
spindle should be running at threading speed. This
should take place a least 10 degroes prior o thread-
ing and strting cam Is s0 positoned. This com-

Turn camshaft to the opening of collet. Stock s
now brought back into bushing. Operate machine
‘manually and turn to 9 degrees start of spotting op-
eration. Place proper collet and spot conter in No. 1
spindle. Spot center is brought forward o within
a fow thousandths of end of bar and is tightened
fimly in collet. Spotting tool s now centered in its
relation to conter of bar. Operating manually, make
spotting operation and continue through to start of
drilling operation.

Place correct collet and drill in middle spindle.
Position and center in similar manner as spot con-
tering tool. Operate manually through drilling op-
eration. Then run of balance of piece, using power
foed. Run another trial plece and check for concen-
tricty and depth of hole. To regulate depth, unlock
sot scrow and adjust.

o set tap, operating manually,turn camshalt untl
follower i resting on very begianing of lead angle
of thread cam. Tap is placed in third position and
correctly centered in relation to hole to be tapped.
Tap is then brought toward work, using adjustment
screw pounded unti it is within approximately 010"
o bar. Unlock set screw and se collar approximate-
Iy %" away from ball contacting point of lever.
‘This governs dopth of tap. 14" setng is used to
insure tap will not bottom on first pieco and break.
Back camshatt up about 10 degrees, then using
power feed, run tral piece. If tap did not have
‘enough lead to star, adjustment is made and an-
other il pieco is run. Check dopth of thread

pletes placing of th d now they are locked
firmly in position.

which should be considerably short. Adjustment is
do for

operation or frst piece inspection.
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TOOL GRINDING CLEARANCES

Back Turning Tool

utomatic is

Grinding of tools for th
litle differont than tools for common
bench or engine lathes. The clearance
grinds shown in llustrations at right are
‘merely suggestions to give the new op-

erator a_general idea as to clearance

angles commonly used. Since the nature

or machinability of the material to be

g

turnec i tho chie actor in detrmining

e coaance,  ltle expermentng s

someimes nocosary 1o arive at the

bon rin fo a spacifc matrial.

& o Cutting OH Tool
Top ke e very seldom fousd bene 3 e

il nox i i use ecommended. The

purpore of top ke on & ool s 1o

fairly hoavy. Since on the Gorlon Au.
tomati very light feed with high spindle

‘minimize chip friction. where cuts are C

Front Turning Tool

spoads are used, little benefit would bo
atforded.

Clearances shown are for high speed
stoal tool bits only. When employing
carbide tool bits side clearances should
bo reduced approximately 507
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o1
Showing diol indicator mounted in middle spindle of the 3.
spindle attachment for centering of atiachment.

Ao 2
‘Adaptations of tap 10 threading spindle.

FG. 3
Adaptation of Geometric Dia head to threading spindle.
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Erorin the form of a front or back taper on what
should be a cylindrical turning will sometimes bo.
encountered. Fundamentlly there are only thres

conditions responsible for an error of this kind.

COMMON TROUBLES

1. Tool Setting

2. Foor Tooling

3. Machine Error

TOOL SETTING

Back taper may be caused by tool being set slight.
Iy below center of bar. A purely theorstical ex.
planation why this condition result

‘When the tool makes ia intial plunge, is cuting
edges are at a disadvantage and, therefore, the tool
point springs below center of the bar. As i con-
tinues cutting, it will over a period of revolutions
of bar, right itself o a limited extent causing turn-
ing to bocome smaller proportionately. Since feed
is constant,

sult is usually a tapered surface and
ot iregqular or wavy.

By the same token it would seem that front taper
would b caused by tool being above center of bar,

POOR TOOLING

Front or back taper may be caused by dwel or
radius of rocker cam. not being concentric with
bore. Reworking of cam is necessary and the only
means of correcting error

A large bore in rocker cam resulting in a loose fit
on the camshaft will naturally throw dwell or radii
of cam eccentric to conter of camshaft and the most
practical correction i o have a new cam made.

Accolerated rise on foed cam may cause taper
on the less machinable metals. An accelerated
riso on foed cam would increaso feed or width of
cut por revolutions, causing greater cutting pressure

but this is not true. Raising the tool point slightly
above conter of bar reduces tool spring. the cutting
Ioad remains uniform and no taper results. On com
pletion of cut the tool springs up and away from
conter of bar, eliminating the possibility of taper
from tool spring.

Tools set 100 far away from bushing also result
in a taper. This can usually be distinguished by the
fact that finish will bo poor and surface may bo
wavy. Theory of this s somewhat on the same line
a3 to0ls being below center. Only here the bar
springs away from tool when inial cut is made and.
rights itsell irregularly. resulting in a poor finish.

OR CAMMING

which in turn creates more ool spring.

Guide bushing bell mouthed in front will have
same effect as tools set 100 tar away from bushing.

Guide bushing bell mouthed in back may cause
tapered condition. This theory is somewhat difer-
ent than any previous explanation. Here when tool
makes s inital Bite into work, bar is bowed and
straightens up during turning which usually results
in a front taper.

Taper may alao be caused by incorrect chamfor.
ing, see page 46.
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MACHINE ERROR

Machine arror is not very likely s machines are  have boen eliminated, it is well 1o check the head
procision built and thoroughly and compelently  stock, fit of rocker, concentricty of camshaft, and
checked before leaving factory. But if tapered con-  alignment of spindle with bore of tool frame.
dition persists after all other possibilties of taper

VARIATION OF SHOULDER OR LATERAL DIMENSION
AND OBLIQUE SHOULDERS

A loose it of the rocker arm in its relation to s stood when consideration is given to the fact that

bearing against the tool frame is one of the chief during the automatic cycle extremely light cut or
causes of inability to hold o oblain corect shoul:  maximum heavy cuts may bo encountered, thus set.
der lenghs and often results in oblique shoulders.  ting up proportionate pressures against tho thrust

Provision is made for adjustment of the rocke
through means of nut (see page 131). The rocker
arm when correctly fitted should, if operated by
hand with tension spring removed, have a slight
ndency to drag, never a binding fit.

bearing, Therelore, the preload must be sulficient
1o withstand the maximum pressures encountored.
Othorwise spindle is apt to croep on the

cuts roturning to a normal position at the compl-

Incorrect preload on the radial thrust bearing of  usually during the out of the tool, thus causing the
the main spindle, or a worn spindle bearing may  shoulder 1o be out of square and length of turning
cause a similar condition. This is readily un:

DIAMETER OUT OF ROUND AND INCONSISTENCY OF SIZES

A determining factor in producing perfectly round  For very accurate work, centerless ground stock
accurate turnings is the condition of the stock. The I8 recommended, maximum out of roundness 000
stock must be round, and of uniform size throughout  uniformity throughout the length = 003", uni-
ts entire length, also uniformity in sizo of the bars.  formity of the bars - 0005"
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CUTTING OIL RECOMMENDATIONS BY LEADING COMPANIES
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COOLANTS AND CUTTING OILS

The various oil companies have over a period

. Th
Pl shoua e saiatad superior to any recom-
mendation by the machine bulder. Thus, we would
ther not recommend any brand or grade of oil,
but rather leave the proper selection o the custom-
or's protorenco.

qaod artcles have boen published by the
e sl gt o R R following
ricle on "Cuting O corpt from the book
lot, “Fluids for St Cating” publiabed by the

understanding effects of the different components
in the cutting fluids and aid them in selecting the
correct coolant for specific type materials

The cutting oils employed today may be classi-
fied as corrosive or non-corrosive, depending upon
whether they will or will not stin, discolor, or

e
1. they o by addng
sultablo pressureesisting, ant vtllqu and lubrici:
ty ingredients to straightmineral oils. The press:
resisting and antiwelding ingredients may consist
of various forms of sulphur, chlorine, etc. The lubri-
8 nclotacumpio o0 o

animal or vegetable fat
eyt iy mlqmmd- of the
cuting pressures and upon cutting qualities of the
metal. Cooling properties are oblained by adjusting
the viscosity of the oll to the requirements of the

e supported by field ex:
perier lative valuos of various forms.
.mpm e y ingredients, the
A ain g o it

influence of oil viscosity in the machining of vari.
ous types of metals. Three widely ditferent metals
e involved —

(@) Hotrolled SAE. 1020 bar stock (120 Brinell),

draggy. and is machined with
moderate cutting pressures;

(b) Hardoned SAE. 3140 bar stock (260 Brinell),
which s relatively cloan-cutting, and is ma
chined with high cutling pressures

which is qui

ook s by o e naiar i
same composition and hardness as the S.A.
1020 bar stock, but having oxly a thin i
‘conduct away generated he

It was not the purpose of these tests to select the
most suitable cuting fluid for the machining of

e e expocted
1o portors

EFFECT OF SULPHUR

ho presence of sulphut in cutting oils provides
e prossure-resisting characteristics that
‘minimize frction on the 1.,, of the tocl, preventing
chip seizure and reducing tool vibration. Sulphur
100 tpace smtiomiding Curactuitn which bop
the built-up edge mobile and sloughing the chip.

Cutting ofls may contain one or more of four dif-

forent kinds of sulphur

(@) The natural sulphur in the mineral oil;

(6) The free sulphur that has been added 1o the
mineral il

(@) The sulphur that has been previously combined
S A

(@ Sulphur compounds (including sulphurized fat
bases).

Alihough the natural sulphur in a mineral ofl is
more o less inactive, it does have some proessure.
resiating and antwelding characteristics, which are

/" m = = = - ® ®# ®# ®# ®# ® ®E ®E E ®R =
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evidenced by is ffectiveness in reducing friction.
seizure and welding. The free sulphur that is added.
to a mineral oi, however, s very active and, there-
fore, much more effective. The rolat

ness of natural and free sulphur is shown by the
tost rocord in Table I, when the hard high Brinell
Steel (SAE. 3140) was threaded with a mineral oil
e natural
sulphur, and a mineral oil containing 2%47% of ree
added sulphur. The oil high in =y lu.\phux out-

performed the low sulphur oil, but the mineral oil
containing free added sulphur had still greater pres-
sure resisting characteristcs, and out performed the
other two in every respect, although its toal sulphur
content was very litle greater than the mineral il
with high natural sulphur. The quantity of sulphur

in a cutting o, therefore, is not always a criterion
of its effectiveness. since the kind of sulpur also

influences materially its prossure resisting and anti
welding characterisics for the work.

TABLE 111

EFFECTIVENESS OF NATURAL SULPHUR AND FREE SULPHUR
IN VARIOUS MINERAL OILS OF SAME VISCOSITY

THREADING HARDENED S.AE. 3140 BAR STOCK (280 B.H.N.)

Sulphur
Typeot Ol | P"
Mineral Oll
Lowin Al
Natural Sulphur 032 Natural
Mineral Oll

ighin Al
Natural Sulphur 243 Natural
Yeownion 040
Natural
Rddod Suphr 266 225 Free

The tigures In the “Faish” column of the vaious
indicate quality of finish — the higher the figure, the better the finish.

Although the addition of free sulphur 1o a mineral
oil imparts considerable prossureresising charac-
teristics and high antiwelding properties, tho

fulness of such an ofl is limited. lis antiwelding
characteristics, unless properly adjusted, render it
unsuitable for machining clean<cutting stocks. be-
cause it would otherwise rob the cutting edges of
the tools of the meager protection afforded by the
slight amount of bulldup present. Moreover, iis

[ Chasor Woar
Finit® | Por Min.
‘ 2Min. 05 asio”
| saMin 0| oo |
[ [
80Min. 23 oo

in this Chapter are purely arbitrary, and

tool. However, it is frequently employed for gen-
eralmachining operations on fairly draggy stocks.

EFFECT OF SULPHURIZED FAT
The presence of sulphurized fat in a cuting oil
imparts high prossureesisting characteristics and
septime G, T propct s S
sary where cuting pressur h.
tool vibration s likely to

lack of |ubll=lly would result in excessive wear in  brittle or semibrittle condition of the metal that is o
at the nose o tip of the cuting  machined and the consequent spasmdic chip flow. | EEIELT

%
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Such conditions are encountered in the machining
of cloan cutting stocks. In this service, the high
prossuro-resisting characteristcs of the sulphurized
fat minimize friction on the lip of the tool, and
vent chip seizure. Moreover, the exceptional lubri-
city of the cuting oil minimizes fricional heating
and wear in the boundary

at the nose or tip of

the tool. The results recorded in Table IV show the
superior performance of a min
sulphurized at baso i the th
high Brinell steel (SAE. 3140)
the performance of a similar mineral oil to which
froe active sulphur has beon added.

TABLE IV

EFFECTIVENESS OF FREE SULPHUR AND SULPHUR COMBINED
WITH FAT IN VARIOUS MINERAL OILS OF SAME VISCOSITY

THREADING HARDENED S.A.E. 3140 BAR STOCK (280 B.H.N.)

| Toul Tool Chaser We
Type of Ol Sulphur Life Finish Per Min.

— B {

Mineral Ol Plus

ided Sulphur 316% 80Min. { 23 oo |

‘Mineral Oil Plus. | |
Sulphurized Fat Base 148% T | ) o015

cod fat for any job or range

of jobs depends chiefly on the cleancuting quality
of the stock that is machined, and on the magnitude
of the cutting pressures that are encountered.

However, such an ol, unless properly adjusted, is
not suitable for the machining of draggy mater
due to the deficient activity of the sulphur, as com-
pared with that of free sulphur.

EFFECT OF CHLORINE

‘The pressure-resisting and anti-welding character-
tica of a cuttng ofl a tally increased by the
addition of chlorine. Such an oil is especially adapt-
fore, o the machining of very soft draggy
metals, such as low-carbon low-Brinell steels, where
the accumulation of bulld-up is excossive. Oils of
this typo promote smooth chip flow and keep the
builtup edge mobile and sloughing with the chip.

ing oil in threading the soft draggy steel (SAE.
10201, a5 compared with a sulphurized-at blend. is
shown in Table V. The superior Anti-welding char-
acteristics of the sulphurized-chlorinated oil pr
vented an excessive accumulation of build-up and
at the same time, maintained adequate potection for
the cuting edge of the tool. Moreover, the excop.

tional pressure-resisting characteristics minimized
frictional wear and made i possible 10 obtain longer
tool lfe

‘The mere presence of chlorine, however, does not
necessarily assure satisfactory performance, unless

of such a form s to Impart maximum
sisting and antiwelding characteristics.
Eorioumy, the st of hioine depends on the
dragginess of the metal

Oils of this type, unless properly adjusted, are
unsuitable for machining cleancutting stocks, such
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TABLE

v

EFFECTIVENESS OF SULPHURIZED FAT AND SULPHURIZED-
CHLORINATED BASES IN MINERAL OILS OF SAME VISCOSITY

THREADING HOT-ROLLED S.AE. BAR STOCK (122 BH.N.)

Type of Oil [ Tool Life
VMmluI oil |
Sulphuized o Do 0
| Mineral 011
|| Suphurzac Chioriated Base w0in

Srse s tesr s
antiwold pr g edges
prripeplg g gl el
forded by the small accumulation of build-up that
would be present.

EFFECT OF VISCOSITY

The viscosity of a sultable cutting oil depends

upon a proper balance between fluidity and ad-
badvecees—he lormer chaclrisic beiag

quired for adequate cooling, tor for tho.
ST

pu aelosaagiotle e 1t
cutting tored. For ox.
....pu hlqh phmeckon o v omployed in
the cutting of the weaker nonferrous metals, require

‘ Chaser Wear
e | e
10 ‘ ooa”
s | o002

e e
o the cuting

employed
oachiiog ofth sronger high Beinel s
s R e ol M s e R s
strongly 1 the tools during low-speed cuting. The
viscosiy of cuttng oils, therefore, ranges
light-bodied olls or high-speed lightduty cuting. to
very heavy bodied products for low.speed hos
duty jobs.

‘The body of a cutting oil for any particular job or
range of jobe ined also by the volume of
oil applied the method of applying . Ge
erally speaking, heavier ol are required for inter
‘mittent application than for flood application.

TABLE VI

EFFECT OF DIFFERENCE IN VISCOSITY OF
OTHERWISE IDENTICAL CUTTING OILS

THREADING HARDENED S.A.E. 3140 BAR STOCK (280 B.H.N.)

Viscosity Tool Life
129 60Min.
169" 80Min.
28" |

|
t
|
|
|
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The various types of corrosive cutting oils that
o emploed o e machaog o arus il

"o !dphullnd Mineral Oila (1. mineral ofls con-
iing ee added sulph—thee products
Pave.omaderable pressireresisiog chac:
it and T eaimeiiog properen.

B duce pave gk sreseae
ing chara mnlmn and excopioaa i
1 are somewhat deficient in ant welding

(@) Sulphurized Mineral Oils plus Corrosive Sul
Bhurond Fu Baso-—Thoss products ave bgh

prossuro-res

B e ey et

@ Sulphured Mineal Olle plus Cheiowed

Bose—These prodcts have excepona pre

sure resisting and anti welding characteristcs.

ind may have excoptional lubricity if fat is
prosent;

(@) Mineral Oils plus SulphurizedChlorinated
Base-—These products ha oy
che

fatis prosent;
0 Sulphuriaed Minoal Ol plus Sulphuized
lrinated Base—these. have excop.

] prossuresesitng. antwelding and 1o
bnclly :hnmvx m

Each ther group in pres-
e e oot BT et
o oo betwee ham depds ca b cutio

coumered and the catiog quaties of

e metal o meals that are machined.

Obviously, the use of corrosive olls should be
avoided in machining nonferrous metals. Even in
the cuting of ferrous metals, the use of corrosi
ol on cucin maken of s rehe o e
i of bronze gibs and slides, and renders the
aachines noperaive. Moreover, agardless o the
e ot mchined parisreqire s Pating
process e he machining opration, he presence
of corrosive materials with this subse-
quent procoss. Also, in ey
1o copper-plate certain portions of machi

as high humidity, the prose:

il sysen. he sacking of machized i
torage, where the use of corrosive ols is
detrimental or undesirable.

NON-CORROSIVE CUTTING OILS
1 ol stighiond ol and i

i
g roparies y fo long too
Tuperio Ticjsh &1 Hgh cuting. speed. In
P.,am..’i'n' o s g on

Consirable pressuroresa

Rl chdraic o o e

SRl o e

Gils Sher douimental or sndesable

Moo e sy
et w.u.?.y oy

i i viscon
e nmnn-d if hthnbd
too e nm.l.u.u .nmw

This

d b hun ol
Sy coni e parc same
A58 o baner s o only in the viscouty of
tho cuvback. It m ’“’E.........,a Sowover, that

i2s pim, iacosy dtecmined by (i e il
e o vy o oibr g
oporatons orfor oher
For practical purposos, the viscosty of a cutin
ol mubt bo it wholly lulnng' % fobe and 10
$ringe o Pacinig cpwatons. Such Viscnty s
ety  omronie beween sversl puman

TEpen snconove ol comung sy soncoree
s

permined . Somd i th ol fo en
R o ot ..,m...\y o mtace tht o I con-

CORROSIVE CUTTING OILS
Gorrsive cuting olls conin siter miphr o

by sxcemly acire o, Soch
iscoloror darken  polshed copper s

i the lhresding of the h
Brnel seet AL 3140,

cuting olls
d high:
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TABLE VII

EFFECTIVENESS OF CORROSIVE AND NON-CORROSIVE CUTTING OILS
HAVING SAME VISCOSITY AND SAME PERCENTAGE OF BASE

THREADING HARDENED S.AE. 3140 BAR STOCK (280 B.H.N.)

Chaser Wear
Type of Ol Tool Life Por Min
Corrosive | oM,

NonCorrosive | oM.

Tho obicky of thaso two cuting ol
sl emieu” herton
noti

in minimizing
seizure and lip wear. The performance of the cor.
viously superior o the performance

1 tool

conditions require non.corr

S 'V VACSUL CUTTING OILS

S/V SULTRAN CUTTING OILS gt mchinng caens v o he 'V |
o ene) it crtons b g Cuting Ol & ‘machinin

prope: el

el
o 10 100 oo o

.,m e
o, such

m:hlnlnq of bolh cragay and clean-curing s |
Thoiruae on lathes el lahes sem-uiomats
automat s, Goar shapers, otc

it Posible 15 mainain inceased.foods and cuting

treel v e developnen oty o)
vibration, Their proper selection and 4

plcaton rosul in high machine prucion: ong

woperior filah sod

ool lfe, superior finish and low 160l expense. minimum tool expense. ‘
MATERIALS
On the tollowing pages are Lated various mate- o0 e automatc but i i questionabe s t qualy
s o designated by the AISIL  and finish that may be acquired, likewise foeds

o s spost e it Poote
and recommended cuting ed ble 4 of chafi  On mateial oftisnat
o o should be
il bt o oo e aprns o A
y 60% machinabily no cus s o i o

Eoen vl i don ey ek i o oo
1 e materal Tesppee g oo

e necessay to Gain maximum elficiency and qualy ‘

. tho tuming and plungo
sonately light. thas

ialin this catogory cannol be handled  should imately 1,3 that of 1
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A1340 Annealod

AISL
Number

AS045 Annealed
Asi20

‘ ASIO Anne

NICKEL STEELS

% Rolaive
Prosont Sutace Spoed Basmton
S.AE. Feet Pﬂ‘s,s””
Number Per Min. | (S.AE.1112)
| [
%07 iio &
20 a0 s
20 us n
- o st
us n
20 s 5
2745 & s
5 st
518 5 si
- 5 si
MANGANESE STEELS
(Manganese in Alloy Range)
% Relaive
Present Surface | Speed Based on
SAE Foor RISL B
Number | poriin AL 112
e 100%
e 5
150 100 3
1335 100 F
1040 s | s
CHROMIUM STEELS
% Rolaive
Piesent Sutace Speed Basecton
SAE Foor RISLOIIE
Nmber | porMin AT 1112
s L00%
s n
sim 18 7
o5 5
s10 us ™
10 3
s | 105 o
105 o
™ @
& ©
& “
s2100 o 0
s | ©
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CHROMIUM STEELS (Continued)

Ein

Adla

EALSS A
Ay
L7
Adldo
Az
Adl3

Ad1SS A
Adls0

E442 Annealed
Ad608

4621
AG640 Annoaled
EA640 Annoalod
A4645 Annealod
AGB15 Annoaled
A1820 Annoaled

A3l
Anw

A3tz
A3130 Annealed
A3l

A3N35 Annealed
| Ao

A3UO Annealed
Al

A3U1 Annealed
A3145 Annealod
AJNS0 Annoaled
A3240 Annealod

d

s
4820

Surtace
oot
Per Min.

“ Relative.

SAE.1112)
As 100’

NICKEL-CHROMIUM STEELS

n

Spaed Based on
ALSIBI112
(SAE.1112)

T
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Ce e cmmEnman -

For
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AlSLL
Number

Bl008

BlOlL

BILIO

Bl

BI112 (Usion Free Cu)

BIII3 (Union Supercut)
109

cio
ciz
cia
cis
cue
cmy
cus
cnzo
cnai
cnz
cigz
| cng
cna
ciu
cia

FREE CUTTING STEELS

PR e P
= n
= 2
-
s
h
i
i
! ]
:
= i
= |
5
= | 1o 8
MOLYBDENUM STEELS
K [ s Rotative
e i T
: | A
:
- 120 | 3
@ [
- s 2
= H 5
| 2 %

Soe Table
Page 110
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CARBON STEELS

— == T
1 For
Present | ool P
1S SAE. =
Nimbor Numbar STt
cion = 1m0 s. £
Cio 1008 w o o E
CI0I0 (Light Foods) | 1010 w | =
CI012 (Light Foeds) : 1 -
ciou : 1 7: >
ciois 1015 12 n 1
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cion e 12 7 o
ciois = 10 3 D
ciais 10 ™ o
cio 120 3 o
K €021 120 k3 D
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cio 1036 105 o E
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"
CHROMIUM-VANADIUM STEELS
7 Raatve For "
e e ey et
o = itz | Tool o
fa i AL o
| | sl i
A6120 (— 9 T 5 g
7 g % E
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GROUP 1 GROUP 2
FREE CUTTING NON-FERROUS ALLOYS  READILY MACHINABLE NON-FERROUS
ALLOYS

Machinability |
Rating.

N TMachinabitity
| Hatng
Losded Goppor—346 w (P
Losded Conmercal Bromse-202..] 80 ]
| ©
| w ©
| | w 0
| | n |
Free Cuulnq ‘{'Ilcw Brass—271 { 100 { 0
Forging | w |
Extruded Axchnmnnl Bronze—200 [ 80 |
Leaded Naval Brass—612. { 80 | o
Spu:m Fx- Cumnq Phosphor | 2
o 0 | | ®
Enmd-d Lwdud Nickel Silver =
bt w | | Everdwiois | =
RECOMMENDED SPEEDS AND FEEDS RECOMMENDED SPEEDS AND FEEDS
USING HIGH SPEED STEEL TOOLS USING HIGH SPEED STEEL TOOLS
Surtce speed, rom 300 1 700 fet per minute Suttacospeed. rom 150 10 300 fot por minute
Foed 002" 10 03" Feed 001" 1
Cutol 01" 0 015" Gutol 005" 10 001"
NOTE: The machinabilty ating as given abov is  NOTE: The machinabily raing as given abovo
s e e cuting yolon s 0 b 10 i e on s cuting yolow b s b 100
Hinabe
GROUP 3
NON-FERROUS ALLOYS WITH MACHINABILITY RATING OF 20
| Name

Super Nickel—701

Name

Bl Toh FichCope Nickol Siver_ 187723
‘ Ambrac%0

e e 107354 Grason |

] Beryllium Copper— aatinnd
NickelSiiver 185713 Chromium Coppor.

RECOMMENDED SPEEDS AND FEEDS USING HIGH SPEED STEEL TOOLS
Surface speed, from 95 1o 165 foet por minute NOTE: The machinability rating as given above is
Feed 007" to 0015 sed on Iree cutting yellow brass as being 1007

Cutolf 0005" to 008" ‘machinable.
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COMMERCIAL STAINLESS STEELS
AND CORRESPONDING A.LS.I. TYPE NUMBER

Tt

| REEl -
u..,n..w m.\ mz : o r

| Rlieghe el
Aloghon

Rlogheny M...) W17

Alagheny

American Rolling Mill Company

Eipenia No. §
ChponterNo.6.

5 5 40
Amco 13 Carpenter No.8... 0
Bethlehem Steel Company Crucible Steel Company of Am-rk-
| Bothadur Yol a0 |
Bothadus S 305 |
m.u.n.m Sh!nIM m- e 20
dur N Pt
Belbadur No. & 420
Bathadur No. 8 w |
| Bothadur No. 7 . 40
hadur No. 2
Bothadur No. 28 08
Bothadur No. 2C 30
Bethadur No. 2D ‘307
| Bethadur No. 07
Carnegie-Illineis Steel Corporation 1
States Steel Corporation) ol
USS 188 3 - Rozistal Suinless Tron
U8 8 e | R A S G i
USS 2512 ... ~a09

Continued (o1
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-
(TR

112

Rustless 2512

Governmont

E (G
46S23E (Grade
t

46S29F (Grade B)

Machining

Stinloss N
us U

U.S. ARMY AND NAVY STEELS

AND S.A.E. EQUIVALENTS

U. 5. Army Steels

Corresponding || Government
SAE. Number || Spocification
6150 || 5710711

4140 || 5710012
X440 || 5710716
6135 || 57107178

5710718

5710722
6150 || 57107188
5710726

71367
6115 || §7.1%68C

X4140 || 46288
X413 | 46S32A (Class B)
X4140 || 46532A (Class )

Manutacturer's Manutacturer’s AlSL
signation Designation Type No.
Stinless Iron No. 16. Rustloss 1812 Mo . 6317
Stinloss Iron No. 24 Dofihoat 7]
Rozistal KA2 ...... Defirust.
. Dofirust Machining
e v = Rustloss 13HC35
Republic Steel Corporati || Eumese 13
32 || Rustless 1254
0 Rustloss 17.HC60
309 || Rustless 17:HCS0 ...
310 A
e Vanadium Alloys Steel Company

Corresponding
SAE Number

SHE Ry
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APPROXIMATE STOCK REQUIRED TO MAKE 1000 PIECES

Allowance has been made for bar end loss
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610

SURFACE FEET
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R.P.M. OF SPINDLE TO CORRESPONDING
SURFACE FEET (Continved)
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THREAD ELEMENTS AND TAP DRILL SIZES

AMERICAN NATIONAL FINE STANDARD THREAD (Formerly S.A.E. Standard)
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THREAD ELEMENTS AND TAP DRILL SIZES

AMERICAN NATIONAL COARSE STANDARD THREAD (Formerly U. 5. Standard)
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DECIMAL EQUIVALENT OF THE NUMBERS OF
TWIST DRILL AND STEEL WIRE GAGE
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LUBRICATION CHART FOR GORTON 16-B
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PRECISION AUTOMATIC SCREW MACHINE

®

SCHEDULE FOR LUBRICATION

Keep reservoir filled. Use Vacuoline Oil 1409.
Close air vent 1o stop oil feed.

‘g Hp’ | W Grease once o week
© Ol twice a doy. Use light machine ol
{ O Oil cam profies. Use S. A. E. No. 40 oil once a day. |
® “Oil twice a week.
5 © Keop ol level up 1o plug. Use S. A E. No. 40 olL
= {(e)] { ) *Grease every 1000 hours. Do not over-grease.
/ sfillb [ Keep reservoir flled. Use S. A. E. No. 40 ol.
*Consult_spindle drive motor
= instructon card wired on drive
moor for recommended motor
bearing gres
Book in Folder.
) ° / ]
.
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BASE—Front and Top View
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BASE—Left and Right End View



Photo 123
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CONTROLS AND
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DRIVE MECHANISM
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COOLANT PUMP, CHAINS, CUTLER-HAMMER
PANEL AND MAIN DISCONNECT SWITCH
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MAIN DRIVE SHAFT
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SPINDLE BELT TIGHTENER AND
AUTOMATIC DISCONNECT SWITCH
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WEIGHT STOCK FEED ASSEMBLY
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HEADSTOCK, SPINDLE, BED,

PLANEX




Photo 130

CAMSHAFT PULLEYS AND BEARINGS
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Photo 131

FEREL

130

COLLET OPENING AND CLOSING MECHANISM,
CAMSHAFT DRIVE AND MANUAL CONTROL




ROCKER ASSEMBLY
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Photo 133

©

13

RADIAL TOOL FRAME, SLIDES AND

Dreming e 15184
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STATIONARY GUIDE BUSHING HOLDER
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3 SPINDLE ATTACHMENT ASSEMBLY
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3 SPINDLE ATTACHMENT ASSEMBLY
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BELT

TIGHTENER ATTACHMENT ASSEMBLY
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Photo 138

SINGLE SPINDLE THREADING ATTACHMENT
WITH SELF OPEN DIE HEAD
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SLOTTING ATTACHMENT ASSEMBLY
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Photo 140
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SLOTTING ATTACHMENT ASSEMBLY
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ASSEMBLY OF SINGLE SPINDLE DRILL ATTACHMENT
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PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B
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.
PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continued
13.,»,. Name T
\

V2297
2290
12299 | Toaole Eavolzer 1
17300 | Chucking Seov Tube
12201
7302
12303 | ToggleKey
17304 |
7305
12308
11207
12308 [l
12309
12310
12311
1232 HolderSteve |
1 g N
12318 | From Spindle earing Lock N
11320 Searing Spocer
12321 indlo Boaing O Rrainer
1222 il Sond |
12323 | Spindio Puley Nt 12450 | SpindeSpand lte
V7324 V2ds2 | ider Py
12325 12483
12326 12437 | Vertcol Miromeer St Screw |
17 12460
e 12468
113 ]
1233 e || 1260
15335 T3 (
1733 17 Rt Weromter Screw Collr o
1y AmR 1243
12238 | Rocke Arm Rlla Pin Vadp4
73 Com 12389 |
Va1 1259
1230 Sping i 12407
1237 | Mot Too Sdo O V1eon
23 i 12612
12349 | Main Drive 12636 ill Rod Pi |
i | RGN u..,.m.w kot Sop Std s | et u wum.
1357 | oo Tl ek o Aot | 1733
| V781
7372 | 174" Wosher (343 Clomp Screws w8
1235 Toot Reckr Sping 175
12378 roon 175
1239 1757
12000 1767
12415 | Connel 12865
1208 | ol Comel St o Vpad | 337 %3 oo
12417 | Spindie Convol e ShthSprockt i
12418 | Sindio Convel dar Shah 13200
12419 12201
T
12 13204
12422 | Spindic Convl Shat Outboord Bearing 12205
12423 | 8ok Tighaner SwichBrocker 13208
12a2 shalt D 15258 | Nor1-2 Rocker Too
o | 12425 Bolt Tightener Scrow- 13259 | No.1-2 Rocker Toe Holder
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PARTS

LIST FOR GORTON AUTOMATIC MODEL 16-B— Continued

Nome.

Rear Boaring FltRetainer

Rear Boaring Folt Retiner

Koo Dot Folt etlosr—Serew
Adiotoble Gib Wosher

Spindle Housing Ol i

e Thra Toke Brocker Bushiog
e Outer Spacer

e g G

3 Adiusting Screw
4 Oulboard Beoring Brocker

oo Opening Lever

Collet Oper n\r-'(mmllml»'hvkmv
o

Camshah Ouboord Seing Bhing
e oving S Bod

secring Cop
18 2 Adjusing Bracket
ir Vent Scrow

Name

/orm Gear Cover—Right
Weight Puley Guard
‘Weighi Pulley
Coumerbocer

Stock Sup

Upper w m.. R

m.v St Bomin
182 uu:m Pivo Pin

o Bubig HoderLorge
“Dia. x 38" Long Pir

ighi—15
indle Return Weight Rod

T Rk Sping Anchor

(SR
o
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PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continved

[
Part Ne. Name.
5/10010x1/2:CopPol Sk 31 ¢
3 2 Cup o Socke St s<,
H Sa.
3
5
H
5
3
N
5
27 |3
(363 | N
(373 | M.
77 |1
204 | N
o
Caos | 1
a0s | 1
cn |
| No.
caal | 316" Sring lock Worber
(453 | 516" St w
e | 38
@ | No.
iz | No.
70 | No.
| No
79 | N,
No.
No.
No.
No.
G
514 | Gin
(547 | .
581 | No
(383 | No.
(585 | No.
(386 | N
Casd | 5
(666 | “Gorton” Madal
(483 | 3816 x 58 Socket Heod Cap Screw
685 | Lomp.
3/8" Full Dog Point Set Srew
Clos
fth
{ 172" Nipple—6" Long

511624 x 58" Oven Hord Machine Screw

H

i

s

i

Scrow

14720 x 3/4° Flot Poin Square Head Set |
Saow.

1/4°20 x7/8" Square Heod Set Srew

Flot it

14720 x 1* Cp Point Savore Heot Set
1420 x 1:1/2° Flot Piet Square Heod Sat
Sar

"8 x 2 Flot Point Squore Head Set

130
11081

10545

v
e Groase Fifing

Aamite Groase Gun.

7" Femole Reducer
 Bbow

1/2°Fa ot Svere Hood Cop | |
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PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continved

Nome. PortNo. Nome

No. 151 Gorloc Clowre k3228
e 346 Gorlock Clowre K3229

b Expor K320
Ve " Flot Paim Sioned so v | 3234
1

-
] 20 X3/ Fitar Weod Mo (3252
v Gt K3z 624178 Sod Hlf g Pin S
Q1344 Bomon
H1620.R sovon Spirl Becr 15D, x1/16" Glow
et Pobonon Yo 103241 nmm..m.m».sm.
R Pubbunn Elomert Securiy Lo
| Thvow Over Swich ,
Recoluing Bushing Holder o 16.5
W 12234 I Adytle Sofing Saars Sree
12316 e Bearing Lo
o2 | " Staigh P

SA5.0° Di: Gate Plley
Fenie No. 2071 beaing
Folne o L6407 Buaring, 113/16"Bore
No. 203 Fofni Beor

13 o
V2 Clow Nipple—1.1/8" ong

13800
7 w 12 xv v T Socket Cap Screw 13881 -adw Spindle Support
20 51 S o o pin | 1388 | T con
Ve 13003
re e v rom S s sawe | Vbt | B o ondeg Com
Coolon Pmp Coup 13805 | D
Lbricoion Chan et v Com Retlr Lover
V3 Do n 2" Long Dol i Vo o
12 P Eowis’ Arle 13808 | Com Advancs A Sk
1407 No S0 EndiosBalt | 1388 | Verol T Lover
Subing i Puley 15090 | Moot i Lover
N 15001 oo |
15892 | Spinde St Levr
13093 i Trp Lover -“n
13894 | Upper Trp Lever | | EmeE
— \—or

u]
o)
1
n
it
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W | 13950
EREEH 1395

o Push Rod Cop.
P
e Soinl P o Cop

Goar Bushing
Spindle sm e Pt Pin
Shif Fork St

Uppor rp Logr S

fiding Geor

nuw Con Rl

it Bocker Pn
R Sern Kony
Spind

ing Adiowing i
pring Adiating Scrow
om Tip Lover Stud

PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continued

dier
Main Shoft Drive Cone
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x5 n,m Sock. 55
8 Flat P1. Sock. 5.5,

e ¥ Cono . Sock.
1747201
Boniing

L%
174720 %3 4" Foll Doy . S sosaew
No- 1032 5/16" b S Sr
No.1024x1/4

9851 l

Nome

Mo, 103423/ Soted s Screw
ofnic Ball g
oo Lne Kol
educing Bushing 3.8 1o 1,4
Wik 2"

1226 G O Cup Syl 1
4200 1k Cone P Sock 5.

8" Cone P Sock. 5.

b Tibener fr 3 S

Altechment for 16.8

Ading Scre for Mo, Callr
oo ' beke
Yoke N

kor Arm Roller
Sar

ving Anchor in Lover

Pulley Bracket

—tong
~Upper

Saw Drive Sprocker

Saw Guord Spring
wodrant

o Uik
om Lover Pivot Pin

ramfer Arm
anfer Arm Shoft Beoring.
Arm Shoft

Knock Out Pin Arm

PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continued
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PartNe.

2 We
N
No- 1250 uning Busin
375" 0.0, Go«»° i

| Moz
No. 285 G
Vema e

Name

Slotting Atachment for 16-8 — Continued

113/4" Sodk. Hd. Cap Srew.
16"

Sock. Cop Scrow

e . 5. Ha 55

PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B

Name

17420 x 1" Hex. Hd. Cap Serew
032 x 14" Sloned

51032 x5/ 16" Round Heod Hochin

Planss. Allachment for 16-8

16 Dia. x 116" Brow Dixc

NerT a3 Too Ady Bk St Sud
18" Dia. x 78" Drill Rod Pin
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PARTS LIST FOR GORTON AUTOMATIC

pontie| Name

2377
4463

478 | Spidia Lock Nut

7| Miling Coter )
iog Curer Ao §/4%

33

i | N um-v o o Soke e e
K2708 St Ol .S e

K273 | No. A743:4 Buing B

1516 Dio Head Adapler
14230 | 13/16" Do Head Adopter
K2918 | No.8.92 x 14" Socker Cone Point St Srew

Single Spindle Threading Allachment
with Self Opening Die Head
377 Serow
a1 Spr
15| Foit Wonher
5 Fel Wonhr
11428 | Shon Spring
L
| s | o
316" Dia. 716"
| 1910 m.... oo e ferd
| 13911
4301 s,m«. Pulley
ing Scrow rack
o ‘Advonce Lover
e

MODEL 16-B— Continued

ng Serew Brocket Sop

c coBracker
o]
pindie Cop
oalant Gi
Seslon Comecr
ing Gui

pm.mn« Shott Guide

pindle
s..m.m ing Ol Reoiner
Spindle Bearing Housing Cop

Spindle Koy
Anachment Pulley
Anachment Pulley
Com

s 4" Socket Cap Screw
1 mc.v “ s«kns-l&
3 ts0d Cap Screw

Socker St Screw.
No. 1032 5/8" SockerCapSrew
Vi 20 617 Sqors Heod St S
1220 % 5/8" Socket et Sre

Lot s )
2008 St o R e oo |\

14
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PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continved

Name

Altachment
Aead—Continued.

[ Mo, 1937 172" Sowre Hood St Srew

Vira0ads b SqvreHaad S Scew
‘ 2"(0«’« t Sot Scre
Sox1s Head SerSee

N 1033 x 3 16" it Hoad Mochine Serew
No. 1451 Gis Ol Cup

No. 1032¢3/8" Fluuhmns«msn; -

Bontg Boing 10"
Ne 103231 /8" Socke Cop Screw
8

Port N Name

R Jpport Tubo-—Long
13268 | Rawhids Lock Screw.
1389 | Seck Ciper s

iy
Flot Hood Machine Screw No. 640 x1-1/8%

Front Upper From
rmmsdﬂmm.nq\num
Front Sido Frame Angles (RH)
ron Lower Frame Angle

107 3716 long vt (5 )
No.8:32 x 5/16" Flat Hood Machine Screw

Allachment for 16-8.
VX 16 o o
ol Rod Pin

Rowhide Support Tubo—Short

K185 20 Ve Cop P Sock
K263 5 i I!xY v 4 Horogon
H

Saew
K135 | 5/1618 Hexogon Nut
Knanling Fool

577 16" Lon Ol o P

mw o 0 prch)
ul (60 Pich)

mmwa (M. Pich)
amend Knur (Coarse Pich)
Mulliple Feed

3336 | 516724 Hexogon Nut
10144 | 1/4" Dia. Washer

St Scrow
op Screw.

twod Machine
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Nome.

Goed—Continued.
Collet loving Roller Holder

|.n.. il Cronk ool S
5 5arx 7/ Dowel Pin
T

indlo
013 | Spindia y.,c,u.v
o

14017 | Adva
14018 | Spindle

“Arm Siop Stud

pindle Pulley

ive Pulley
pindle Side Gib

pring Fron Anchor
233 0

18115 nd Loather Bolt 89-1 8" Long
1116 | Round Leother Beh 91

21 KT Fafni Booring

18| 31618013 ¢ ol cop Srew
Y 16

H

PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continved

10323 12" Cup Poi St S .

114" Cup Point Sq_ Hood Set Sc.

SEE

Stop Allachment for 16-8
ormer Yoko Spring
Spindlo Drive Worm BllBoring Lock Nt
V37 Mo D

o Stop Spocer Seeve
indlo Siop Pulley

H

w30y
Z ¢ Socker Flot Pon Set Screw
o 1633 x 112" P Hoad Mchioe Serew

3314 Socker it Pl S e
Alomite

o 206 el borog
X34 SakaodCopScrew

238 D

.| r‘ it i Socke S

Do P Sockr
2 s 3,5 Cup P Soned 5o Sc.

one AdingSrow St
Aduing Scrow Plte

Rk e Rl Pl

DA



Photo 153

PARTS LIST FOR GORTON AUTOMATIC MODEL 16-B— Continued

Port No. Nome Pt No. Name

Bell Cam Allachmant for 16-8.
12358 | Ball Com Roller Yoke
e L

g
Bell Com oo

12364 | Bell Com Anachment Shos Holder

12365 | Boll Com Shos

12366 | Bell Com Aachmant Bracket
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DECIMAL EQUIVALENTS
L _.015625 £ 515625
+—03125 5 ——.53125
046875 3546875
+ 0625 5675
078125 5578125
09375 59375
2109375 #—809375
¢ 2 140625 T 4 _.640625
I 15625 2 65625
4171875 5671875
* 5 L—— 6875
1 _.203125 4-.703125
. 2.2187 g2 _me7s
. 234375 2734375
1 25 + 5
g 2 _.265625 & _.765625
28125 g 78125
5—.296875 —.796875
328125 £ _.828125
34375 5— 8
2 _.359375 #.859375
390625 T 890625
40625 gl
§-421675 3921875
2 _.453125 k & -.953125
5246875 2496875
4 -.484375 £-.984375 o
it 1 1 -
153
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SUPPLEMENTARY INSTRUCTIONS
AND PARTS LISTS
IN THIS POCKET
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