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GRIDLEY AUTOMATIC TURRET LATHE'

DESIGN, CONSTRUCTION, OPERATION, TOOL EQUIPMENT AND ATTACHMENTS

BY DOUGLAS T. HAMILTONZ

On the Dbelt-driven type of ma-
chine, the spindle is driven by a
belt through back-gears from the
pulley shaft at the rear of the ma-
chine which carries three pulleys—
one driver (the center wide-faced
pulley), and two loose pulleys. In
the majority of cases, both Dbelts
are arranged to drive the spindle
in a forward direction, but one can
be reversed to give a backward
speed for threading, when desired.
The turret carries four slides
which are moved back and forth by

i b P

means of cams on the large cam-
shaft drum at the left-hand end of
the machine; this movement is se-
cured through a draw-bar, as will
be described later. The cross-
slides are operated by cams on the
disk at the right-hand end of the

Fig, 1. Front View of Gridley Single-spindle Automalic Turret Lathe

single-spindle automatic turret lathe, a four-spindle auto-

matic screw machine and a semi-automatic piston and
piston ring machine. The original Gridley automatic, which
was designed by George O. Gridley, in 1904, was of the single-
spindle type, having a maximum capacity for bars up to 21§
inches in diameter. This machine met with such success that
a multiple-spindle machine was designed and put on the mar-
ket in 1908. Although the design of these two machines is
essentially the same as when first put on the market, numer-
ous improvements have been made from time to time, to
make them more productive. The piston and piston ring
machine is patterned after the single-spindle automatic turret
lathe, and differs from it chiefly in the design of the tool-slide,
which travels back and forth and does not index. It is not
fully automatiec in that it is necessary for the operator to
insert and remove the work by hand. In the following article,
attention will be directed chiefly to the design, construction,
operation, tool equipment, ete., of the single-spindle automatic
turret lathe,

G RIDLEY automaties are built in three types, namely a

machine, the rear or cutting-off
arm being operated on the rocking
arm principle. The turret is indexed by means of a worm-
wheel on the turret shaft, driven by a worm on the revolving
shaft. This shaft is operated intermittently through a pin
clutch, the whole revolving mechanism being driven by a sep-
arate belt from the countershaft, as will be described later,

Construction and Operation of Headstock

The headstock comprises a work-spindle 4, Fig. 3, which
rotates in two phosphor-bronze bearings, 4,, and A,; the spin-
dle is driven by gear A, attached to it by a key as shown,
which receives power from a pinion on the pulley shaft at the
rear of the machine. The pulley shaft carries three pulleys
B, " and D. The two belts can be thrown alternately on the
driving pulley ¢ when it is desired to rotate the spindle in
either direction or at different speeds, or they can both be
thrown on the idler pulleys B and D when it is desired to
stop the rotation of the work-spindle. The belt shifting levers
E and E, are controlled by dogs mounted on cam drum £,

Principles of Design

The chief point of interest in the
design of the Gridley antomatic tur-
ret lathe is the turret or tool-slide
around which the machine is built.
The turret is of practically square
cross-section, the four surfaces be-
ing in a plane parallel to the axis
of the spindle; on each face is a
tool-slide for carrying the holders
for the various eutting tools. This
design makes it possible to support
the tools eclose to the cutting point
and completely obviates spring and
consequent inaccuracy. This de-
sign of turret also permits one
tool to be placed behind anothor,
thus greatly increasing the range
of the machine and particularly
adapting it for handling work re-
quiring the use of more end-work-
ing tools than there are tool-slides.

1For information on automatic screw ma-

ohine practice  previously  published in
Macmmwery, see “Examples of Screw Mao-

chine Set-ups' in the November, 184, num-
hier, and articles there referred to.
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Fig. 8.
Operation of Main Cam-shaft.

Operation of Chuck-closing and Stock-feeding Mechanism

The bar stock being operated on is held in the spring
collet or chuck F in spindle 4 and is closed by being forced
into a nose cap F, that is screwed on the nose of the
spindle. The closing of the chuck on the stock if effected
through the sleeve F, which bears against the rear end
of the chuck and passes completely through the spindle of
the machine. At the rear end of this sleeve is a flanged
collar F,, against which bear two fingers . These fingers
are fulerumed in eollar (7, which is screwed on the rear

Sectional View taken through Gridley Single-spindle Automatic Turret Lathe, showing Spindle Construction, Turret Construction and
Note that Turret is swung around out of Correct Position to show Section

end of the spindle. The long end of fingers  carries rollers
running on sliding collar G, which is moved back and
forth by the bellerank lever G, carrying a roll on its lower
arm that is operated by cams on the main ecam drum H.
This cam drum carries cam blocks K, and K, Fig. 5, cam
K, withdrawing the collar from bheneath the fingers and
allowing the spring tension in the chuck to force the sleeve
back and thus release the grip of the chuck on the work,
whereas cam K, through bellecrank lever G, forces collar
(7, beneath the fingers, raising them up and, through the

o

Machinery

Fig. 4.

Bectional View, showing Revolving Mechanism for indexing Turret on Gridley Single-spindle Automatic Turret Lathe
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Fig. 5. End View of Gridley Single-spindle Automatic Turret Lathe,
showing Cams for opening and closing Chuck and advancing Stock
Stop, also Cams for operating Stock Pusher

short end of the fingers, forcing sleeve F, forward to close
the chuck. Bellerank lever ¢, has a hole in it in which
an operating lever K, is inserted for opening and closing the
chuck by hand when setting up the machine and adjusting
the grip of the chuck on the work.

The feeding of the stock is accomplished by a combined
weight and cam action. As shown in Fig. 3, a pusher or
tube 1 carries at its front end a split chuck or pusher I,
which has jaws suitably shaped for gripping the stock. The
rear end of the pusher-tube I carries a collar 7, in which runs
a half yoke forming a part of bracket I, This combined
bracket and yoke, in turn, is supported on bar-type bracket /..

Fig, 6. Rear View, showing Drive for Main Cam-shaft and Indexing
echanism

In action, cam J, Fig. 5, attached to cam drum H withdraws
the pusher-tube I so that the feed chuck I, is drawn back on
the stock an amount equal to or slightly greater than the de-
sired length of the ordinary feed. Then when roll [, passes
down the return side or incline of cam J, weight J,, which
has been lifted by the cam, carries pusher I forward, and the
chuck is opened. The feed chuck ecarries the stock forward
until it contacts with the stop held on one corner of the
turret, as will be described later. The feed chuck then remains
in the forward position until cam J again comes into action
to withdraw it.

Construction and Operation of Turret

The turret, as has been previously explained, is the feature
around which this machine has been built. In construction, it
comprises a square casting L, Fig. 3, having an extended shank
L, that passes through the machine and is supported in bear-
ings located in both ends of the headstock. Passing through the
center of this extended shank is a draw-bar L. for operating
the four tool-slides L, This draw-bar carries a roll L,, which
is operated upon by eams on drum H. The turret L does
not move back and forth, but is indexed to bring the various

Fig. 7. End View of Gridley Single-spindle Automatic Turret Lathe,
showing Stock-pusher Operating Cam out of Engagement with
Opertiting Roll

tool-slides in line with the work, as will be subsequently ex-
plained. The tool-slides L, are operated by collar L; on draw-
bar L,; there is a groove in the collar which is eut away, as
shown, for the greater part of its circumference, the full part
of the groove being in the position where the various tool-
slides are to be advanced toward the chuck., This collar also
returns the slides to their backward position. Each tool-slide,

.

Fig. 8, Close View, showhalﬁg:hgg Mmmm Forming Slide and
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Fig. 9. Sectional View through Power Feed Bracket, showing Differential Gear Mechanism, Indexing Worm, Driving Worm, and Worm-wheel

as shown, carries a stud 7, which engages with the slot in
collar L, when the turret has been indexed to bring the vari-
ous slides into the operating position.

Draw-bar L, is operated by cams on drum H, a set of two
cams being required for each turret position. Cam M, Fig. 5,
advances the turret to bring the t'-!top into position, and cam M,
Fig. 7, advances the tool-slides on the turret. Cam M, returns
the slides to their backward position. The turret tools, as
shown in Fig. 1, are clamped to the faces of the slides, which
are provided with T-slots for aligning purposes; these slides,
as previously explained, are moved back and forth in gibbed
grooves, in the four slide grooves in the turret and carry tool-
holders which are bored in alignment with the spindle. One

corner of the turret is machined to receive the corner stop
for the stock.

Turret-indexing Mechanism

The indexing mechanism for the turret is operated by a sep-
arate belt from those used for driving the spindle and for
rotating the main cam-shaft. It consists of two shafts: the one
on which the pulley is attached which revolves continuously,
and the one carrying the worm and the other half of the
clutch, which revolves only when the turret is being indexed.
Fig. 4 shows a sectional view taken through the indexing
mechanism. Reference to this illustration will show that the
indexing mechanism is carried on a separate bracket M and

Machinery

]
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Fig. 10, Rear End View, showing Power Feed Mechanism and Main
Cam Drum

Figi 11. Diagram illustrating Method of operating Forming Slide and
utting-off Arm, also showing Construction of Turret and Turret Slide
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consists of a pulley M: which is belted to the countershaft, and
through a combination friction and pin clutch 3= drives worm
M,; worm M,, in turn, meshes with worm-wheel M,, which is
screwed and doweled to the index plate M, the latter being
pinned to the extended shank L, Fig. 3, of the turret casting.
Worm M, is also backed up by a stiff spiral spring as shown,
which always keeps its teeth in accurate mesh with the in-
dexing worm-wheel. The index plate M, is provided with five
hardened blocks which act as locating stops for the locking
pin M, These blocks are carefully hardened and ground and
then set in place so that each indexing of the turret is accu-
rately accomplished. The locking stop is also hardened and

Operation of Main Cam-shaft
The main cam-shaft ¥, Fig. 3, which runs the entire length
of the machine and carries all the operating cams, is driven
by a separate belt from the countershaft. As shown in Fig. 6,
the power feed is contained in a separate bracket which is
located at right angles to the main cam-shaft. This bracket
carries two pulleys N, and N,; the former rotates the shaft

N, Fig. 3, through planetary gears and reduces the speed for -

driving the cam-shaft at the “cutting” speed. Pulley N, drives
shaft N, direct and at a fast speed for taking care of the idle
movements, such as returning and advancing the tool-slides to
the cutting position, feeding the stock, closing the chuck, and

ground and is backed up with a stiff spring so as to keep it indexing. Plunger N,, Fig. 10, is a brake which is always in
in constant contact contact with pulley
with the turret in- TABLE 1. PRINCIPAL DIMENSIONS OF PULLEYS, COUNTERSHAFT, N, Fig. 9, for the

dex plate. It will be

FLOOR PLAN, ETC.

purpose of stopping

noted that there are
five locating points
in the index plate,
but only four turret
faces. The fifth point
is used for indexing
for the stock stop
held on one corner
of the turret when
all the other posi-
tions are full.

The operation of
this indexing device
is as follows: Upcn
the completion of
the operation of any

i
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the pulley as soon
as possible after the
belt has been shifted
from pulley N, to
pulley N,.

The change from
fast to slow speed
is accomplished
through lever N,
connecting link N,
and lever N,, Fig. 9.
The lever N, is shift-
ed by dogs on the
left-hand side of the
center cam drum K,
Fig. 3. There are

23{"oousLe
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of the turret tools on
the work and when
the slide has receded
far enough so that
the tool clears the
work, a dog set on

two slots on the side
of this cam drum,
one slot being used
to shift this lever in

one direction, and
the other slot to re-

the operating cam
drum FE:, Fig. 3, in
the T-slot on the

i = turn it to its original

- be— - —0—-—» Skt
b T ot e Ly position. When lever
Aavhinery N, Fig. 9, is shifted

right-hand side of

Principal Dimensions of Pulleys, Floor Plan, Ete.

from pulley N, to N,

the drum operates M’;;‘:?i"" it drives the power
lever M., Fig. 4, and Enlleim feed shaft direct.
withdraws locking Pulley x-l B o I D = s 5 This gives the fast
pin M, from contact : ) o, feed and is so much
Wit the Blosge she i o 4 Risbtacs, Biches 1 | 12 | 18] 8 g0 @ | 18 faster than the plan-
index plate M,. When E’ii;lntjlzté): 13?.(:13il inches = i lg 6 4 4 5 etary gears that the
the locking pin B i o ra‘;g. ei;ehes 2 g 8 g i 3 1‘; ratchet N, runs away
is’ completely with- Diameter, inches Hoil A8 | a6l @At TRom e RayLEIL
drawn, trip M; is op- 4% Width of face, inches| .. i 6 6 4 4 6 of course, separates
erated, allowing the 5 Diameter, inches 11 12 15 f 10 6 9 16 the connection be-
spring on the frie Width of face, inches| .. . 6 l fi 4 J 4 6 tween the pulley car-
tion shaft to come ’ = - : = rying the planetary
into action’ and en- - rincipal Dimensions, Inches gears N, an d the feed
gage the friction H | ‘ RIS R i & I " Q =z | g shaft., When setting
disks M,. — — il up the machine, the

In order to elimi- 21 45 32 1 32§ | 93 | 25 | 74 (113 | 34 | 41 | 223 | 27 | 143 power feed shaft can
nate the shock of 314 45 32 | 324 | 93 25 | 74 | 113 | 34 41 | 223 | 27 141 be rotated by hand-
quick engagement, ;1""* gg gg ggg ig: ggl ;é iii‘ 3: 41 | 223 | 27 143 lever N, Fig. 10,
these disks are pro- || } | - | i | S i which is located di-
vided with leather rectly on worm-shaft
faces which engage before the driving blocks contact. When N, Fig. 9. When it is desired to stop the rotation of the feed

the lever M, leaves the indexing cam, locking pin M, is forced
forward against index plate M,. As soon as the indexing slot
comes opposite locking pin M,, the spring behind it forces it
into this slot, stopping the motion of the turret and at the
game time bringing the friction disk out of engagement and
locking them in this position by means of the trip M, pre-
viously mentioned. The indexing cams can be so placed on
the drum that the turret can be made to skip one or more
index positions if desired, or the slots or the locking-pin
can be plugged up to serve the same purpose. On the later
types of machine, pulley M, is replaced by a sprocket M, as
ghown in Fig. 6, for driving the oil pump.

shaft, the feed-release clutch N,, is operated, thus lifting the
pawl from contact with ratchet N, and breaking the connec-
tion between the planetary gears and the main feed shaft.

Operation of Forming and Cutting-off Slides

The forming and cutting-off slides are both operated from
cam disk 0, Fig. 8, one one side of which are placed the cams
for operating the forming slide, and on the other side the
cams for operating the cut-off slide. Reference to Figs. 8§ and
11 will show that the forming slide 0, is operated by a lever
0, and adjusting screw 0, that comes in contact with a pro-
jection on the lower face of the forming slide. Lever 0, is

] rm——
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fulerumed at O,, and on its lower end carries a roll which,
as shown in Fig. 8, runs in the groove formed by the forming
cam 0, and the return cam 0, The forming slide is returned
by the lever O, coming in contact with bracket 0, attached to
the side of the slide. The forming slide can be adjusted to the
lever 0, by means of an adjusting screw 0, as shown, in order
to bring the forming tool into the required relation to the
work. The forming tools used on this machine, which are
generally of the dovetail type, are held in a forming-tool
holder, fastened to the top face of the forming slide.

The cutting-off slide is in the form of a bellerank lever P,
which is fulerumed on a stud P,. The lower end of this lever
carries a roll that contacts with a ecam on the inner side of
cam disk O; whereas the upper end has a machined face in
which there is a T-slot for carrying the tool-holder P,. This
tool-holder carries a blade type cutting-off tool P,, The tool-
holder proper can be adjusted longitudinally in relation to
the axis of the work to bring the cutting-off tool into the cor-
rect position, but for diameter adjustment it is necessary to
move the blade in or out as required. Omne cutting-off cam
generally covers a large range of work and can be used in
all cases where it is not necessary to bring in the cutting-off
tools more than once for the completion of a certain part.

Cams and Dogs

The main cam drum, located at the left-hand end of the
main cam-shaft, carries cams for operating the closing and
opening of the chuck, withdrawing the stock pusher or feed
tube and operating the turret slide through the medium of
the draw-bar previously mentioned. The cam drum located
in the center of the machine, which is also mounted on the
main cam-shaft, carries ecams for shifting the belt, dogs held
in the T-slot in its rim for indexing the turret and cams for
moving the high-speed lever which operates the guick and slow
speed movements of the cam-shaft. These are held in circular
T-slots at the ends of the operating cam drum F..

The cam-shaft has a quick and slow movement in a ratio
of 70 to 1. The cam disk held on the extreme right-hand end
of the main cam-shaft carries cams having several angles for
operating the cutting-off and forming tools. The various cams,
dogs and trips used on this machine are shown in the illustra-

TABLE 2. TURRET SLIDES, FORMING SLIDE AND SPINDLE
NOSE DIMENSIONS AND RESPECTIVE RELATIONS

4—u-—B———rE
3 i)
|
CENLINE OF SPINDLE N
Machincry
|Rated C nck Capa
e R T L
Inches Inches
l 24 3 44 24 84 4%
A 5% 5 5% N 21 23 2%
B 5% 65} b3 (0] 6 6 6}
C 38 33 41 P 4 4 4
D 23 36 | 5i% Q 2 2 2
B T3 3 81 R | i E
F 10F | 104 10 S § § &
G 245 2% 2 T 3 3 3
H 2% | 2% | 2% U 1§ 13 1%
1 21 21 21 v 1% 1§ 1%
J 58 63 (] w % & £
K 3% 5 5% X 3 3 3
L 3 33 4 Y k] 4 3
M 6 6 6 Angle « [29° 45|28°10”|33° 7’

Dimension A gives the position of the tool-slide in the position it occupies
when the torret is being revolved. The slide has a total movement of 814
inches when using the regular cams, although for most work G-inch cams
only are required or used, v

TABLE 3. DIMENSIONS OF CUTTING-OFF ARM AND
RELATION TO NOSE OF SPINDLE

BRINDLE I
HOSE U

|
HEAD [§TOCK

i Machincry
b J Size of Machine, Inches 2 ' Size of Machine, Inches
Inches Inches
24 3% 4% 24 84 44
A 18 113 231 K 3 3tk 3
B 675 | 6% L 113 | 11} | 12§
C 12.968) 13} |14.463 M 18 18 18%
D 5% b3 5% N £ 1}
E 33 3§ 33 0 13 14 2
E 4} 4 3% E 3 ) 1
1% 18 1
5 11 H 1 5 13 ;E it
I 2} 2} 2% S 1 13 1
J 4 4F 5%, a 120° | 120° | 130°

tions. The cams regularly furnished with the machine for
operating the turret have three angles, giving fine, medium
and coarse feeds. These cams, as has been previously men-
tioned, are easily located on the drum and can be changed
to the desired position. For special work, of course, these
cams are cut to suit the conditions, as in some cases it is
necessary to start with a fairly coarse feed and then gradually
slow down when approaching the end of the cut, as in counter-
boring or facing operations. The same remarks also apply
to the forming cams which, in some cases, have to be changed
to suit the conditions of the work.

Sizes of Gridley Single-spindle Turret Lathes

The Gridley single-spindle turret lathe is built in four sizes,
which, rated according to the largest chuck capacities, are as
follows: 214, 3%, 434 and 5 inches. Turret-slides are made
for a feed of 814 inches, but on most work only 6-inch feed-
cams are necessary. These are preferable, since they allow
more room on the cam drum for other operations. The spring
collets or chucks, as well as the stock pushers or feeding
fingers, are provided with pads suitably shaped to accommo-
date the work being handled. These pads are hardened and
are changed when a different size of bar is to be handled.
The illustration accompanying Table 1 shows the belting ar-
rangement on the belt-driven type of Gridley turret lathe for
the 414- and 5-inch sizes. In the 21- and 3'4-inch machines,
the belt to pulley A is open instead of crossed. Hence in these
machines pulley 4 revolves in a direction opposite to that
shown by the arrow. The countershaft speed on the 214- and
314-inch machines is 300 R.P. M., and on the 414- and 5-inch
machines it is 276 R.P.M. Table 1 gives the principal di-
mensions, including sizes of overhead pulleys, floor plan,
countershaft, ete. It should be noted that, although the 5-
inch machine is not listed in Tables 2 and 3, this machine is
the same as the 414-inch size, with the exception of its greater
chuck capacity,

The machine shown in Fig. 1 is a belt-driven machine.
Fig. 2 shows the Gridley automatic turret lathe equipped with
motor drive. When motor-driven, the machine is provided
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with two variable-speed motors, each having its own controller,
resistance, etc. Motor A drives the work-spindle through the
back-gears, and is provided with a controller B for producing
the desired speed. The other motor, which is located at the
rear of the machine and is geared to the power feed shaft,
has a controller €,

Table 2 includes all the tooling dimensions of the 214-, 314-,
414- and 5-inch sizes of Gridley single-spindle automatic turret
lathes. These dimensions include the spindle nose, turret slide

and forming slide and show the relation of the forming slide
to the spindle nose and turret slide; referring to the illustra-
tion accompanying this table, it will be noticed that dimen-
sions N and 0, respectively, represent the relative positions of
the forming slide when at its extreme forward and return
strokes. These dimensions must be taken into consideration
when designing special tools for use on the turret slides.

Table 3 gives the principal dimensions of the cutting-off
arm and its relation to the nose of the spindle,

GRIDLEY TURRET LATHE EQUIPMENT

CHUCES, FORMING AND CUTTING-OFF TOOLS, DRILL-HOLDERS, KNURLING TOOL-HOLDERS,
TURNERS, BACK-RESTS, ETC.

T et

Fig., 1. Master Spring Chuck and Feed Chuck with Gripping Jaws

removed

single-spindle automatic turret lathes do not differ essen-

tially from those used on the multiple-spindle type of
machine, The tool-holders, however, are held on flat slides
instead of on the corner of the turret, as in the multiple-
spindle machines. The standard tool equipment consists of
spring chucks, feed chucks, vertical and flat forming tools,
blade-type cutting-off tools, drill-holders, facing tools, knurling
tools, internal necking tools, turners, high-speed drilling at-
tachments, automatic die attachments, releasing tap-holder
attachment, and taper turning attachment. Other special tools,
of course, can be designed when the character or shape of the
work necessitates the performance of operations that cannot
be handled with the standard equipment.

THE tool equipment and attachments used on the Gridley

Fig. 2,
holder used on Turret Slide of
Gridley Automatic Turret Lathe

Standard Type of Tool- Fig. 3. Standard Type of Knurling
Tool-holder for Use on Turret Slide
of Gridley Automatic Turret Lathe

Spring Chuck and Feed Chuck

The spring chuck and the feed chuck used in the single-
spindle turret lathe are exactly the same as those used on the
multiple-spindle machines; in fact, the chucks used on the
214-inch sizes are interchangeable. On the single-spindle tur-
ret lathes, of course, the smallest capacity of the machine
is such that the master spring chuck and feed chuck are
used exclusively, and these are fitted with bushings to suit
the size and shape of the work being handled. The illustration
accompanying Table 1 shows the design of the spring chuck,
and the prinecipal dimensions are given for the 214-, 314-, and

414-inch machines. It will be noticed in this connection that
the taper on the front end of the chuck is only 14% degrees
on the 214-inch size, whereas it is 15 degrees on the 3%4- and
414-inch sizes. Another difference that should be noticed is
that the chucks used on the 314- and 414-inch sizes have four
slots and four bushing sections, instead of three, as on the
214 -inch size,

The illustration accompanying Table 2 shows the type of
master feed chuck used and the table gives the prineipal di-

Filg, 4. Forming and Cutting-off Tool-holders used on Gridley Single-
spindle Automatic Turret Lathe

mensions. These chuck are also interchangeable with those
on the same size of multiple-spindle machines, and the number
of slots and bushing sections vary on the 3%- and 44-inch
sizes, as mentioned in connection with the spring chuck. On
the 314- and 4%-inch feed chucks, the diameter is not reduced
at L, but the diameter A extends from the front back to the
shoulder at J; otherwise the feed chucks used on the various
sizes of machines are identical in shape, Fig. 1 shows a mas-
ter spring chuck and a feed chuck with the bushings removed
and illustrates clearly the shape of the bushings and the
method of holding them.

Fig. 5. Facing Tool and Holder used in Standard Tool-holder
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TABLE 1. PRINCIPAL DIMENSIONS OF MASTER SPRING CHUCKS FOR GRIDLEY SINGLE-
SPINDLE TURRET LATHES
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HARDEN, SPRING TEMPER AND GRIND

Dimensions, Inches
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Forming and Cutting-off Tools

The forming and cutting-off tools used on the single-spindle
turret lathe do not differ materially from those used on the
multiple-spindle machine. When an irregular form is to be
produced the vertical type of forming tool gives the best re-
sults. When the several diameters are to be formed and only a
small number of parts are to be turned out, individual form-
ing tools consisting simply of blades for covering each diam-
eter are satisfactory. It should be stated, however, that when.
a large number of parts are to be produced a tool covering
the entire form, if possible, is better than a tool made up in
separate parts, as it is easier to set up the tool again after
it has been sharpened. The cutting-off tools are generally of
the blade type, except when they do some part of the forming.

Forming and Cutting-off Tool-holders

Fig. 4 shows types of forming and cutting-off tool-holders
used on the single-spindle turret lathe. That shown at A is
known as the vertical tool-holder and is the type generally
used, because the cutting tool can be held much more rigidly
than in the other designs. The tool also can be ground on its
top face without changing the form on the work, and it has a
longer life than the straight forming tool.

‘When the piece to be formed has several plain diameters,
the flat forming tool-holder shown at B is sometimes found
convenient. This tool-holder, of course, is only used when
there are a small number of pieces to be made and when the
expense of making a vertical forming tool would not be war-
ranted. Tt is also used when several narrow forming tools are

TABLE 2, PRINCIPAL DIMENSIONS OF MASTER FEED CHUCKS FOR GRIDLEY SINGLE-
SPINDLE TURRET LATHES
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Fig. 6. Standard Type of Drill-holder and Drill-support in Operation

required, spacing pieces being put in between the tools and
the entire number clamped in the holder. Three adjusting
serews are provided, as shown, so that three separate tools
can be independently adjusted; they are then clamped by the
other set screws.

The plain forming tool-holder shown at ¢ is sometimes used
for forming back of the head of a screw or for similar work,
so that the cutting-off tool is relieved of considerable work.
It is also used for beveling the end of the bars before it is fed
out, and thus assisting the turner in starting, especially in
giving the back-rests a chance to support the work when the
turning cut starts.

D shows the standard type of cutting-off tool-holder used on
the single-spindle machine. This holder, as shown, is fitted

Fig, 7. Btandard Tool-holder carrying Reamer

with an adjustable taper wedge so that the cutting-off blade
can be easily adjusted to correspond with the center of the
work. Ordinary forged tools can be held in this holder or
almost any type of blade inserted. When a large number of
pieces are to be made it is advisable to use a blade-type of
cutting-off tool and holder. This simplifies the sharpening
of the tool, as a blade-type tool has clearance all the way back
and to sharpen it is simply ground on the front end to the
required cutting angle.

Fig. 8. Standard Holder carrying Reamer and Counterboring Tool

Tool-holders

The standard type of tool-holder used on the Gridley single-
spindle turret lathe is shown in Fig. 2. This tool-holder is
bolted directly to the turret slide and is bored out when in
place on the machine so that the hole is in direct alignment
with the spindle. It is held in place on the slide by means
of two T-bolts, which are threaded; an adjusting screw laid
in the T-slot in the slide can then be used for accurately ad-
justing the tool-holder longitudinally along the slide. This

Fig. 9. Standard Type of Reamer-holder at Work

serew, of course, is provided with a collar head, and a plate
attached *to the rear end of the slide acts as a stop for ad-
justing purposes. The various tool-holders are numbered to
correspond with the number of the toolslide to which they
are fastened when finished, and should be used only on the
tool-slide having that number. They can be used, of course,
by the substitution of bushings and other independent holders
for carrying facing tools, drills, pointing tools, ete. Fig. b
shows a tool-holder arranged to hold a pointing tool. A
separate bushing is provided for guiding the bar, and the
pointing tool is held in another sleeve, the latter being re-
tained in the holder.

Drill-holder and Support

In Fig. 6 is shown the standard tool-holder carrying a twist
drill, which is held in a bushing fitting in the holder, so

Bet-over Tool and Holder and Chip produced by it

Fig. 10.

constructed that an oil-tube can be inserted for supplying a
coolant to the drill. In drilling deep holes, the drill should be
of the oil-tube type in order that the oil can flow directly to the
cutting point. In addition, the drill is supported close to
the cutting point, by means of an arm which is fastened to the
turret in such a position that it is close to the end of the
piece being drilled. The arm holds a bushing which fits
the drill and accurately guides it in line with the work. This
insures the tool starting concentrically and obviates the neces-
sity of using a starting drill.

Fig. 9 shows a standard tool-holder carrying a reamer. The
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reamer is mounted so that it can float and is carried in a
separate bushing in the tool-holder. In this illustration the
serew for adjusting the main tool-holder longitudinally can
be plainly seen, as well as the forged type of cutting-off tool,
and the tool-holder for carrying separate forming tool blades.
In Fig. § is illustrated another application of a reamer-holder,
which is used in conjunction with a facing and counterboring
tool, The reamer is of the shell type. The job shown is a

i 0 |

Fig. 11. Internal Necking or Recessing Tool

hub which is chucked by hand. Fig. 7 shows still another ap-
plication of the standard holder. In this case it is used for
carrying a reamer, operating on a chucking job.

Knurling Tool-holder

The standard type of knurling tool-holder used on the Grid-
ley automatic turret lathe is shown in Fig. 3. This has a
shank which can be held in the standard tool-holder and car-
ries two adjustable slides that hold the spiral knurls. Two
straight knurls can be used when it is necessary to produce a
straight knurled effect on the work.

Bet-over Tool and Holder

An interesting type of tool which takes the place'of a drill
for producing shallow holes (not more than one and one-half

Fig. 12. Set-over Tool-holder in Operation on 8-inch Hole

times its diameter) is shown in Figs. 10 and 12, This is
known as a “set-over tool-holder,” and it can be used with
suceess on the Gridley turret because of the rigid construction
of the latter. The cutting tool works the same as a forming
tool, but instead of cutting on the ountside surface of the bar,
as the forming tool does, it cuts into the end of the bar, and
as the holder which supports the tool has a set-over adjust-
ment, the same cutting tool can be used for making holes of
various diameters. It is not necessary to use a starting drill
with this tool and the use of a counterbore can also be dis-
pensed with in most cases when the bottom of the hole in
the piece is flat.

The cutting tool proper is made from high-speed steel with

Fig, 13, Standard Type of Turnei for Use on Gridley Auntomatic Turret

athe

oughly flooded with cutting oil or compound. This tool is
cheaper to make than a drill and can be used for making dif-
ferent sizes of holes, and also as a reamer. Fig. 12 shows
the tool in operation, producing a hole that is three inches
in diameter. Fig. 10 shows the kind of chips produced with
this tool, and the set-over arrangement is also clearly shown.
The holder carrying the cutting tool is mounted on a slide
which is adjustable at right angles to the axis of the spindle
by means of a collar-head screw, as illustrated. This adjust-
ment is made to secure the desired diameter of the hole in
the work.

Internal Necking Tool

When it is necessary to make a recess in a hole so as to
obtain a bearing at both ends, an internal necking or recessing
tool of the type shown in Fig. 16 is used. This tool consists
of a base A, which is clamped to the turret slide, as shown,
and fulcrumed on this base
at B is the main tool-holder
(!. This holder carries the re-
cessing tool, which is held by
a bushing and a clamping
serew, as shown. The recess-
ing tool is centered with the
hole by means of the adjust-
ing serew D, which has a col-
lar head that comes up
against the bracket E of the
holder, and it also is provided with a nut for locking pur-
poses. The shoulder of serew D is kept against the bracket
by means of coil spring F. and after the tool has finished cut-
ting, and the pressure is removed from the holder, the spring
returns the tool to the central position. The recessing tool is
fed to depth by means of a roller pusher ¢ mounted in a
bracket H attached to the edge of the forming slide, as illus-
trated. The roller bears against a hardened block that is held
by screws to the side of the internal necking tool-holder proper.
In using this tool for enlarging, or boring a hole, it is neces-
sary, of course, to so arrange the forming cam that the form-
ing slide will be advanced at the proper moment, dwell until
the length of bore has been completed, and then be withdrawn.
In recessing for a thread or internal form, it is necessary to
advance the turret slide
and dwell until the form-
ing slide has been fed
in to the required depth
for taking the cut.

An internal forming or
recessing tool that differs
slightly from that shown
in Fig. 16 is illustrated
in Fig. 11. The design in
this case is not quite 8o
elaborate; the tool is op-
erated from the forming
slide in a similar manner
to that shown in the line

Fig. 14. XKnee Turner for Rough-
ing and Finishing Cuts
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Fig. 16.

Turners and Back-rests
A noticeable feature of the standard turning tool shown in
Fig. 13 is the absence of a shank. This holder is in the form
of a yoke having a base that rigidly clamped to the turret
slide. At the front it carries a turning tool and at the rear
two supports; the latter can be either of the plain type or
of the roller type, as shown. The cutting tool in the turner

Another Type of Internal

Necking or Recessing Tool-holder

shows the adjusting serew for moving the standard tool-holders
in a longitudinal direction along the turret slide, to which
reference has been made in the foregoing.

In Fig. 15 is shown the type of standard turner used on
the 414-inch automatic turret lathe. This uses a dovetail
turning tool and roller back-rests.

Another type of standard turner, known as an “adjustable

for the 2%-inch ma- stud turner,” is shown
chine is 1 by 3% inch in Fig, 18. This turner
and is ground on the is so arranged that

end, as shown. The
roller rests permit the
use of heavier cuts and
coarser feeds, and a cut-
ting speed of two or
three times that which
can be maintained when
the common type back-
rest is used. These back-
rests may be used either
ahead of or behind the
cutting tool, depending
upon the character of
the work and the cut

three different diame-
ters can be finished at
the same time. It con-
sists of a holder proper,
whieh is elamped to the
turret slide and carries

individual units, one
unit for holding the
cutting tool and the

other for the back-rest
or support. Usually the
first support of the
group is provided with
rollers because of the
heavier duty required

being taken.

Fig. 17 shows one of
these standard turners
at work producing a shoulder screw with the forming tool at
work at the same time. Forming and turning can be done
simultaneously with good results, as the desired rigidity can
easily be obtained. This particular setting was used to save
time on the single-spindle machine, but if the same job were
done on the multiple-spindle machine, two or more turning
cuts would be made, thus obviating the necessity for the wide
forming cut in the first operation. The same illustration also

Fig. 17. Standard Turner and Flat Forming Tool working together on Shoulder Screw

in this position. The
turning tools are ad-
justed by means of a collar-head screw, as illustrated, and
adjustment is also provided for the back-rests.

Fig. 19 shows a special stud turner. This is almost of the
same design as the adjustable stud, turner, except that it is
made for a given piece of work and is not adjustable for shoul-
der distances, that is, longitudinally. The tool-holder proper
is solid, as illustrated, and carries, in this case, five turning

tools. The supports are held so that they can be adjusted

Fig. 18, Standard Type of Adjustable Stud Turner

Fig. 19. Special Type of Adjustable Stud Turner
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Fig. 20. Special Turner for use on Gridley 44-Automatic

Turret Lathe

along the slide or holder to bring them in the most convenient
position relative to the work, that is, where they can give the
best support. When the required number of pieces have been
made, this tool is put away without disturbing the cutting
tools and can be kept until the same piece is to be produced
again. In the arrangement shown, it is possible to put the
cutting tools much closer together than in the holder shown
in Fig. 18.

Knee Turner

Fig. 14 shows a type of tool known as a “knee turner,”
which can sometimes be used to good advantage for removing
scale from the work by preceding the drill, reamer or other
tool being used. It is narrow, so that it takes up very little
space, and can be used in conjunction with some other tool.
It cuts on the back side of the bar, so that the forming tool
can be operated without backing off the knee turner from the
work to get it out of the way.

Feeds and Speeds for Turning

The feeds and speeds used on the Gridley turret lathe when
using the standard turners vary considerably and are governed
entirely by the material and nature of the cut. Because of
the rigidity of the machine, it is generally advisable to use a
coarse feed and a comparatively slow speed. This statement
applies especially in the production of studs or other work
when the amount of metal to be removed is considerable.
When only light cuts are to be taken, however, it is preferable
to increase the speed and decrease the feed, although, as a
general rule, the speed can be increased without decreasing
the feed and still give satisfactory results, owing to the elimi-

Fig. 21, Finishing Slide for handlin% Long Turning Operations on
u

Gridley Automatic rret Lathe
nation of chatter. A careful analysis of each piece must be
made, however, to determine what feed and speed should be
used.

8Special Turner for Use on 4 1/4-inch Machine

A special turner for handling long work is shown in Fig. 20,
This turner, it will be noticed, is provided with two slides.
One slide occupies the same groove in the turret face as the
regular tool-slide, the latter being removed when using this
special tool. The top slide, which carries the turning tool and
supports, is attached to the turret face, and is operated through
a pinion and rack; the latter is shown in the foreground of
the illustration. The rear part of the top slide has two
grooves in it. These are for attaching auxiliary turning tools,
when such are necessary. The turning tool used is of the
dovetail type, working on the end instead of the side of the
bar. This tool is held in a slide, which provides for adjusting
for diameter. Roller supports are used, and these are also
held in the adjustable slide, as illustrated.

Finishing Slide

Another type of turning tool, known as a 12-inch finishing
slide, is shown in Figs. 21 and 22. This slide will handle a
turning operation of 1234 inches. It is not constructed for
taking heavy roughing cuts, as these can be more satisfactorily
handled with the regular turners placed one behind the other
on the turret slide. This slide is operated in a similar man-
ner to that shown in Fig. 20, but differs slightly in construec-
tion. With the arrangement shown in Fig. 20, the tool-holders
and supports can be independently adjusted to the desired
position. This feature is of especial advantage when finishing
shafts having a series of shoulders of various diameters,

Fig., 22, Finishing BSlide shown in Fig. 21, in Operation on a Handle
that is 14 Inches Long

14

Fig. 23, High-speed Drilling Attachment used on Gridley Automatic
Turret Lathe



REPRINTED FROM MACHINERY, SEPTEMBER, 1917

HEADSTOCK

]
v

-
-

SPINDLE GEAR
3TO 1
98 T.

SPINDLE NOSE

"

HIGH-SPEED
OIL DRILL

i

o —————

H

=T

% Ve
F WA WA
-3

;:_;:;_5:;,__#. =

A== T
AN N ‘4 o

@

BRACKET GEAR
3701
28 T.

1

| P— s m—

Machinery

Fig. 24, Detail View of High-speed Drilling Attachment shown in Fig. 238

Fig. 22 shows the 12-inch finishing slide in operation on a
handle, 14 inches long. In this case, the work is of such
shape that only two turning tools can be used to advantage.
The rear tool is used for reducing the end of the handle, where-
as the forward tool finishes the straight portion.

High-speed Drilling Attachments

When it is necessary to drill a small hole in a large diameter
bar, the best results can

twenty-eight teeth. The driving spindle is provided with a
jaw clutch, as may be seen in Fig. 24, which is pinned to it
and is kept out by means of an open-wound spring. When
the turret slide advances to the drilling position, this clutch
engages with a similar clutch member on the drill-driving
mechanism proper, which is fastened to the holder carried on
the tool-slide. As the turret-slide advances, the clutch on the
main driving shaft is forced back into the sleeve against the

tension of the open-

be secured by driving
the drill at its proper
cutting speed. This, of
course, cannot be done
without arranging a
special driving mechan-
ism for the drill, as the
tools on the Gridley
turret lathe are not ro-
tated, but are held sta-
tionary. Fig. 23 shows
the standard high-speed
drilling attachment on
the machine, and Figs.
24 and 25 show a plan
and an end elevation
view, respectively, of
the same device. This
attachment is designed
for use on the different
sizes of automatic tur-
ret lathes. Reference
to the illustrations will
show that it consists
chiefly of a bracket,
which is clamped to the
front of the machine
and carries a gear
meshing with the spin-
dle gear. The spindle
gear has ninety-six
teeth and the gear on

SECTION AT A-B

wound spring previous-
ly mentioned.

The driving mechan-
ism in the attachment
held on the tool-slide
consists of three gears,
the driver, intermedi-
ate and driven gear,
running inside an en-
closed case. The driven
gear is held on the spin-
dle that carries the
drill, the latter being
supported in a regular
tool-holder on the tool-
slide. The arrangement
of the driver, driven
and intermediate gears
can be more clearly
seen in Fig. 256, where
a sectional view of the
driving spindle and
drill-holder is shown;
this view also indicates
the relation of these
members to the holder
and the tool-slide.

The ratio between the
number of teeth in the
main spindle gear and
the gear on the clutch
shaft is 8 to 1. As
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the drill-driving spindle, Fig. 25.

End Elevation and Sectional View of Attachment shown in Fig, 23

shown in Fig. 25, the
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Fig. 26. Automatic Opening Dies, Adjustable Chaser Die and Spring

Screw Die used on Gridley Automatic Turret Lathes
driving and driven gears can be interchanged, and when this

is done four different drill speeds can be obtained with only
two work-spindle speeds.

Automatic and Solid Dies

Several different types of automatic dies can be used on the
Gridley automatie turret lathe. Some of these are shown in
Fig. 26. As a general rule, it is advisable to use an automatic

Fig, 27. Automatic Die Fixture in Operation on Gridley Automatic

Turret Lathe

opening die on this machine, but there are cases, of course.
when it is necessary to use the solid spring die or the adjust-
able chaser die shown in Fig. 26. These particular dies will
be described in connection with the multiple-spindle type of
machine and will not be dealt with further at this time.

Automatic Die-opening Attachment

The automatic die-opening attachment used on the Gridley
automatic turret lathe consists of a lever and cam operating

Fig. 28, Details of Automatic Die Fizxture shown in Fig. 27

the chasers in the die-head. This attachment is shown assem-
bled and mounted on the tool-slide in Fig. 27, and dismantled
in Fig. 28. Referring to the latter illustration, it will be no-
ticed that it comprises a holder and two operating cams or
brackets. The arm to which the bellerank lever is attached is,
in turn, fastened to a rod, which can be operated upon by the
front bracket attached to the turret-slide for returning the die-
head; whereas the cam fastened to the rear part of the slide
is used for closing the chasers. The die opens on the for-
ward stroke, and closes on the return stroke of the tool-slide.

AfACHINEAY

Fig. 29, Collapsing Tap Fixture in Operation on Gridley Turret Lathe

Releasing Tap-holder Attachment

When using a tap of the collapsible type on the Gridley auto-
matic turret lathe, it is necessary to use a special attachment
in connection with it, as shown in Fig. 29. This attachment
does not differ materially from that used for the self-opening
die, except in the method of operating the tap. As shown in
the illustration, the chasers are collapsed by means of the
operating handle on the collapsing tap-holder coming in con-

Fig, 80, Taper-turning Tool and Guide used on a Gridley Turret Lathe

tact with a pin that is held in a bracket on the tool-slide. The
chasers are reset by the bellerank lever coming in contact with
the adjustable screw shown, which is held on a bracket on a
corner of the turret. Both these brackets are adjustable, and
the one on the tool-slide is set so that the chasers will col-
lapse at the desired point, that is, when the tap has advanced
to the desired depth. This illustration also shows a good
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Fig. 31. A Different Design of Tap Fixture from that shown in Fig. 20

view of the opening cam for operating the automatic die-head.

Fig. 31 shows a tapping attachment for carrying a tap that
is not of the same design as the one illustrated in Fig. 29, In
this case the tap floats and is held in a collapsing holder in
which a large collar is used for collapsing the chasers. This
collar comes into contact with the arm fastened to the corner
of the turret, and is so placed that the rod illustrated prevents
the tap-holder from rotating with the work. The holder used
is of the releasing type, and is drawn out against the tension
of a spring when it advances into the work.

Taper-turning Attachments

Taper turning can be accomplished on the Gridley automatic
turret lathe by the use of a simple attachment, shown at A
and B in Fig. 30. The taper guide, which is capable of being
adjusted as shown, is fastened by screws to the turret, whereas
the turner proper is fastened to the tool-slide. A rod passing
through the tool-holder and connected -to a bellerank lever,
which carries a hardened slotted stud on its rear end, is

operated by the adjustable taper guide. This particular taper
turner carries two turning tools, and roller supports which
can be set either ahead of or behind the front turning tool.

Fig. 32 shows a special taper-turner, turning two tapers on
the same piece at the same time. The roller supports are
between the front and back tools, and are on a straight diam-
eter while the taper is being turned. In this particular case
the taper away from the chuck is turned by a tool and slide
operated diréctly from a guide similar to the guide shown
in Fig. 30. The tool for turning the taper next to the chuck
is held in a slide operating directly under the work. This
slide is operated by a rocker-shaft having a lever attached
which fits into a cored hole in the tool-slide and is operated
by an adjustable taper guide, attached to the turret as shown,
These tools are all held in a special slide which takes the
place of the regular slide similar to the tools shown in RFigs.
20 and 21.

Afacawrn

Fig. 32, Two Taper-turning Tools in Operation at the BSame Time
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OPERATING THE GRIDLEY AUTOMATIC TURRET LATHE 1

COMPLETE INSTRUCTIONS FOR TOOLING, SETTING-UP, AND OPERATING

HE Gridley automatic turret lathe is of the single-spindle

type. It has three cam-drums for operating the various

mechanisms. The main drum, which is located at the
left-hand end of the machine, carries cams for operating the
work-holding and feeding chucks and the tool-slides on which
the end-working tools are held. The turret has four slides,
and hence can be indexed four times for each revolution of
the camshaft. When the corner stop is used, a fifth index-
ing is necessary. The indexing of the turret is accomplished
by dogs carried on a drum located near the center of the main
camshaft; this drum also carries dogs for operating the fast
and slow feeds. The

and points the next screw. The threading, as a rule, is done
with an opening die, which eliminates backing off the die.
After having decided on the order of operations and the
tools to be used, it is necessary to determine the number of
revolutions required to complete the cut and to select the cam
to use. When the part to be made is to be threaded, two
spindle speeds are usually necessary, especially for steel parts,
so that all the other operations are performed at one spindle
speed. As a general rule, the speed at which the forming
cut can be satisfactorily taken may be considered the deciding
factor. It is then necessary to determine the spindle speed
required, which is

third cam-drum, lo-
cated at the right-

governed by the di-
ameter of the bar

b
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on the slow feed,
and one revolution
in thirty-six seconds on the fast feed, the latter being used
for the idle movements. The cams are laid out so that they
advance the slides a certain specified distance per inch of
circumferential travel of the drum on which they are held.
In laying out any particular job, however, the first question
to settle is the speed at which the work is to be rotated; this
is governed by the diameter of the work, nature of the mate-
rial, and character of the operation. In order to illustrate
the procedure, a practical example will be taken and each step
deseribed.

Method of Tooling

The shape and size of the part to be made largely govern
the method of tooling that should be employed; the type of
tools used also must be considered. In making a cap-screw of
the form shown in Fig. 1, the forming tool is used for break-
ing down and chamfering the head, the box-turner on the
turret-slide is used for turning, and the cutting-off tool cuts off

*For previous articles on Gridley multiple-spindle automatic serew machines,
see “Operating the Gridley Multiple-spindle Screw Machine,” May, 1918, and
articles there referred to.

Fig. 1. Order of Operations and Lay-out of Cams for making Cap-screw

tool-slide has a cir-
cumference of 91
inches; and as it makes one complete revolution, on the slow
feed, in forty-two minutes, it evidently travels 91 - 42 — 2.166
inches per minute. As shown in Table 1, several cams having
different angles of rise are provided, so the problem is to
select a cam having a rise sufficient to give the desired feed
with a certain spindle speed. Fig. 1 shows that the turning
tool must take a heavy cut, and so the cam having the slowest
feed will be selected. The cam designated by the manufac-
turers as 64-B, Table 1, advances the tool-slide 0.4663 inch per
each inch of circumferential travel of the drum: or, in other
words, it advances the tool-slide at the rate of 1.01 inch per
minute. The rise of the cam, in inches, per inch of travel of
the drum is equal to the tangent of the angle on the cam;
so the rise or advance per minute is found by multiplying the
advance per inch of ecircumferential travel by 2.166.

It is next necessary to see if cam 64-B will give a suitable
feed with the work rotating at 215 revolutions per minute,
The feed of the tool per revolution of the work is found by
dividing the feed of the cam per minute by the number of
revolutions of the work; thus, 1.01 - 215‘= 0.0047 inch. As
the length to be turned is 25 inches, with a feed of 0.0047
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inch per revolution,
it will require 458

TABLE 1. DIMENSIONS OF STANDARD TURRET FEED-CAMS USED ON
GRIDLEY 2%-, 3%-, AND 4%-INCH AUTOMATIC TURRET LATHES of 1.817 inch per

the slide at the rate

revolutions to make
the complete cut.

minute and as the
spindle is rotating at

BSelecting Forming
Cam

Reference to Fig.
1 will show that the
forming tool is not
required to take a
wide cut; hence it
will stand a com-
paratively heavy
feed. Table 2 shows
that there are three
forming cams pro-
vided; so the one

giving the coarsest ._,\.

107 revolutions per
minute, the advance
per revolution is ap-
proximately 0.017
inch. As the pitech of
the thread is 0.125
inch, the cam will
not follow up the die.

Selecting Cutting-off
Cam

The cutting-off tool
is required to take
only a comparatively
light cut and hence

feed, or that desig- "‘}%—" ’; E‘f\' the coarsest feed-
b [ sy g
e taken. The form- ;
ing tool is required Angle I : Advanceof Principal Dimensions of Cams, Inches cam 499-B advances
to travel a dis- |Nymberof|", " |Angle) GEGHIC | siide per the cutting-off slide
tance equal to 1/2 Cum O rees| DeE. | per Minate | LDrum | A B c D B at the rate of 0.4737
(125/32—1), or 0.391 inch per minute, and
inch, Cam 502-B has at 215 revolutions
. 64B | 25 | .. | 1.0100 | 0.4663 | 6 | 16} 1 | 411 | 21 :
a total rise of 23 154B | 25 | .. | 1.0100 | 0.4663 | 8 | 18 . | 5% | 28 ol ninule glrefiﬁ
inches and will more. 278B | 28 | 5 | 1.1516 | 0.5317 | 9 | 19 g |7 24g L i
than cover the dis- 62-B | 30 | .. | 1.2504 | 0.5773 | 61 | 14 i | 56 | 25 of the work of 0.0022
tance. As this cam 1%3 gg . igg%g ggg}j gi 11} i 44; | 183 inch. As the cutting-
7 - .o . 5 5% T8 e 13 h 1
Gdvautes:.the. form 60-B | 45 2.1666 | 1.0000 | 6 | 10 | & | 3% | 2 - mli grs :“ e
ing slide at the rate 65-B 45 A 2.1666 1.0000 61 131 4} B 11 §pprox mately 0.
of 0.3384 inch per 329.B | 45 | 5 | 2.1666 | 1.0000 | 9 [ 13§ 2 6 14§ inch, the number of
minute, and as the revolutions required

work is rotating at

215 revolutions per minute, the feed per revolution is evident-
ly 0.00157 inch. This is satisfactory under the conditions, and
as the time required to take the forming ecut is much less
than that required for turning and the operation is accom-
plished at the same time, it need not be taken into considera-
tion in determining the time required to complete the part.

Threading

As all the tool-slides are mnot necessary to complete this
screw, blocks are inserted in the index-plate, and the second
and third slides skipped, bringing the turret around from the
first to the fourth position for threading. This procedure
saves considerable time, when only one tool is necessary on
the tool-slide, with the exception of the die.

The time required for threading depends upon the pitch and
length of the thread and on the material being threaded. Brass
can be threaded, as a rule, at a speed of from 50 to 60 feet per
minute, whereas the surface speed for soft steel should not ex-
ceed 30 feet per minute. Assuming in this case that the thread-
ing is to be done at 107 revolutions per minute, and figuring
on a basis of 15 threads, 15 revolutions must be made to ad-
vance the die to the required
distance. This will require
30 revolutions when figured

TABLE 2. RISE OF STANDARD FORMING AND CUT-OFF
CAMS AND ADVANCE OF SLIDE

will be 236.

Summary of Operations

As it requires 36 seconds for the camshaft to make one
complete revolution on the fast feed, this gives 9 seconds to
index from one position to the next, and approximately 1
second to withdraw the plunger, making a total of 10 seconds
for indexing. The tool-slides have a total travel of 814 inches
when the standard return cams are used, so it takes 3 seconds
for the tool-slides to be returned the full distance. Allowing
3 seconds to feed the stock and close the chuck, the time
required to complete the screw can be determined, as the
spindle is operating at 215 revolutions per minute, or ap-
proximately 3.6 revolutions per second.

Operation Sacsts #é’?é}:f{mgfs

Feed stock to stop and chuck............ 3 .8
TRABE EUTTEE o 5 heilars ad alaiaatarsrs s i o werdimete 10 36.0
Advance turner and turn................. 127 458.0
Return turner and index two spaces...... 21 5.6
Thread and withdraw die from work..... 10 36.0
Cut-off and index turret.................. 66 236.0
Withdraw cut-off and feed stock.......... 15 54.0

A 1037 7 | B e G e g MR Sy e s TP 252 906.4

It is thus found that ap-
proximately 4.2 minutes will

on the basis on which the

be required to complete this

i i i Rise of Cam | Advance of | SCrew.
turning and forming is done BargNumbber Total Rise of | per Inch Slide per ;SI'IT‘rnv}q f-hf
because, for threading, the | Cam, Inches | Travel of | Inch Travel de. luches Setting Cams and Tools

spindle is only operated at |

Dt S e Dt l per Minute

When setting up the Grid-

one-half the speed of that
used for turning.

Forming Cams

ley automatic turret lathe to
produce any piece of work,

As the cam for operating
the slide carrying the open-
ing die should never follow
the die up on the work, it is

502-B, coarse 2.500 |l
501-B, medium 1.500
503-B, fine 0.750 l

all the cams, dogs, ete., should

possible to use almost any
cam, the one requirement be-

Cut-off Cams

ing that the rise or advance
per revolution of the work
does not exceed the lead of
the thread. Cam 122-B, ac-
cording to Table 1,.advances

499-B, coarse 2.500
500-B, fine 1.500

} o 0.3384 be set before the tools are set
£ kL 0.2033 or adjusted. The arrange-
¥ | 2 | 0.0676 ment of the various cams for
producing the hexagon-head
serew is shown in Pig, 1. As
only two turretslides are
3 % 0.4737 used, the first step is to insert
o & 0.3046 blocks in the turret index

slots that will not be used.

Rhinas Then, when the turret is in-
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dexed, it jumps from the first
to the fourth slide, skipping
the second and third. The
stop is held on the corner of
the turret, and so the next
step is to set the cam for the
stop, The high point of the
stop cam and the high point
of the chuck-closing cam
should be equal. When roll B
is on the high point of the
chuck-opening cam ¢ and roll
(+ is on the stock-stop cam
687-B, roll A should have a
quarter-inch lead on cam 23-B
in order to release the chuck.
Cam 587-B should be relieved
according to the amount that
the collet feeds forward when
gripping the stock. To re-
turn the stock stop, cam 66-B
should be set with clearance

the machine forward until
roll ¢ is at the high point of
the return cam 63-B and set
the indexing dog, as shown

in Fig. 3, at this point. Index
the turret from the first to
the fourth position or slide,

where the threading is to be
accomplished. The die is to
be operated at a slower spin-
dle speed than the other tools
so that the belt should be
shifted from the fast to the
slow spindle speed as soon as
the drum shaft start to ro-
tate at the fast feed. As soon
as the turret has indexed to
the fourth slide, stop the ma-
chine and set the roll G at
the high point of the die cam

for the roll to pass between
it and cam 587-B. When the
roll is flush with the high point of the return cam, the index-
ing dog should be set on the cam-operating drum against the
revolving lever at this point, as shown in Fig. 3. Indexing
should be done only on the fast speed. The turret is now in-
dexed to the first slide and the machine stopped at this point.
In all the examples given in the illustration the indexing
points are marked T and the points where changes in speed
occur are marked § and F, which designate slow and fast
speeds,

Fig. 2.

Betting Turret Feed-cam

As the cam to be used for operating the turning tool has
been selected, the next step is to clamp this to the drum, as
illustrated in Fig. 2. Cam 64-B is now set up against roll @
and the slow-feed dog, shown in Fig. 4, should be set on the
cam-operating drum at this point for safety in setting up the
machine; the dog is properly located later. Crank the machine
forward, by hand, until the roll ¢, Fig. 1, is at the high point
of cam 64-B; then set the forming cam 502-B, which was previ-
ously selected for operating the forming slide, at the high
point of the roll H. Also set the fast-feed dog on the oper-
ating drum at this point as illustrated in Fig. 4. Now set
the forming slide return cam 482-B and the tool-slide return
cam 63-B, allowing clearance for rolls ¢ and H. Then erank

Alacweny

Fig. 3. Adjusting Dog for indexing Turret

Clamping Cams on Main Cam-drum

122-B. The drum rotates on
the fast feed until the die
opens. The return cam for

the die slide should now be
set as shown in Fig. 1; then crank the machine until the roll
GG is on the high point of the cam 63-B, and measure down on
the cut-off cam 499-B a distance slightly greater than the
amount of travel actually required to cut off the piece. Set
roll .J at this point and clamp cam 499-B in position. Crank
the machine, by hand, until roll J reaches the high point of
the cam and set the cut-off cam 499-B and the return cam
483-B so as to return the cut-off tool clear of the spindle nose
when roll B is on the high point of the chuck-opening cam .
Set the dog on the operating drum to change from slow to fast
feed when roll J is on the high point of the cut-off cam 459-B;
also set the dog to index from the fourth slide to the stop.
This completes the rough setting of the cams.

Betting the Tools

Before proceeding to set any of the tools, it is a good plan
to give attention to points that have not been mentioned:
one is the placing of the weights, see Fig. 5, on the chain that
operates the stock-feeding mechanism. The number of weights
to use is governed by the weight and size of the bar being
handled, so that it is sometimes necessary to add weights
after the machine has been set up. Usually, after the operator
has had some experience, he can tell how many weights are
required without trial,

Fig. 4. Adjusting Dog for changing from Slow to Fast Feed
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Fig. 5. Changing Weights on Stock-feeding Mechanism

Another point that should receive attention is the setting
of the friection on the pulleys that control the operation of
the fast and slow feeds of the camshaft; this is set as shown
in Fig. 6. The set-screw is released and the plunger forced
down by hand sufficiently to exert the required friction on the
pulley, after which the set-screw is tightened. If this friction
is not tight, and the tools are set close to the work before
changing to the slow feed, a slight slippage of the belt is
likely to cause the tools to dig into the work, with the result
that they may be broken. Many operators do not give this
friction any attention until they experience trouble: it should
be adjusted each time the machine is set up, and, on a long
run of work, it should be frequently inspected.

Setting the Stop

The first tool to set is the stop; as a general rule, the corner
stop is used. The machine is cranked by hand until the roll
is at the high point of the stop cam 587-B, Fig. 1; then the
stop is placed in position on the corner of the turret and
moved into the approximate position. A scale is used to meas-
ure from the face of the chuck, as shown in Fig. 7, allowance
being made for clearance for the forming and cutting-off tools
and for the thickness of the cutting-off tool. When the stop
has once been properly set, it is locked in position. The stop
cam should be relieved according to the amount that the collet
feeds forward when gripping the stock. This relieves the pres-
sure of the stock on the stop caused by the chuck closing on
the work. Then the return cam should be set for the stop,
s0 as to come into action just as the roll leaves the high point
of the cam that advances it. The draw-bar roll at this time
should be flush with the high point of the stop return cam.
Now the dog on the operating drum, Fig. 3, should be brought
up to the lock-pull lever and the machine indexed by power

Fig. 6. Adjusting Friction for Fast-feed Pulley

on the fast feed of the camshaft by setting the dog for shift-
ing the belt on the pulleys shown in Fig. 6. The belt shifter
should be so set that it throws the belt over the full distance
and does not allow it to drag on the slow-feed pulley; then,
as the lock-bolt drops into place, the machine should be stopped
by pulling over the belt shifter by hand and the dog placed
for shifting to the slow feed at this point.

Betting Forming Tool and Turner

As the forming cam has been set in position, the next step is
to set the forming tool to the spindle nose, and not for turn-
ing to the correct diameter. The forming tool to use is
clamped in the proper holder, and the latter located on the
forming slide, as shown in Fig. 8, by means of a scale, measur-
ing from the face of the chuck to the rear of the forming tool.
In setting this tool, it is necessary to take into consideration
the amount that was allowed for clearance and, in some cases,
the amount used up by the tool in cutting off the piece from
the bar. Then set the turning tool relative to the face of the
chuck, as shown in Fig. 9. In this particular case a single
turner is being used, which is placed on the first slide and
moved into the approximate position; then, by means of a
scale, measure from the face of the chuck to the front edge of
the turning tool, making allowance for clearance for the form-
ing tool and the distance that the turning tool has to travel
on the work.

The next step is to set the turning tool to approximately
the correct diameter. First open the chuck by hand and in-
sert a bar of stock, letting it project from the face of the
chuck the required distance. Then close the chuck by hand
and pull over the belt shifter to start the spindle rotating.
Before starting to turn the crank handle, release the roller-
rests and withdraw them so that they will not come into
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Fig. 9, Setting Turning Tool Relative to Spindle Nose

contact with the work., Then set the turning tool to approxi-
mately the center of the bar, clamp the holder and the tool
in position, and turn the bar down for a distance of about
1/4 inch, cranking the machine by hand. Now stop the spin-
dle and measure the work; if it is not correct, crank the ma-
chine backward until the tool is free from the work and adjust
it. Continue in this manner until the tool has been properly
set. Then, with the tool still in contact with the work and
the spindle stopped, set the roller-supports to the work. Crank
the machine by hand, see Fig. 10, until the roll is at the high
point of the cam and the tool set so that it will turn to the
required length,

Before setting the dog to shift to the fast speed, set the form-
ing tool in the correct position and adjust the forming cam,
if necessary, so that the roll is at the high point of the eam
when the forming tool just clears the work, Start the spindle
rotating and feed in the forming tool, by operating the serew
that adjusts the slide, until the forming tool has turned the
bar down to the correct diameter. Then set and lock the stop
in the forming slide, so that the forming tool will always
advance to the same position. It is a good idea to put a slight
spring or tension in the lever operating the forming slide,
s0 that the forming tool will finish up with a light cut. Set
the dog so that it will shift to the fast feed on the high point of
the cam, and set the return cams, 63-B and 482-B, leaving
sufficient space for the rollers to pass between them and
the advancing cams. Clamp the cams in position and crank
the machine until the roll is on the high point of the re-
turn cam 63-B. Then set the dog as required for indexing
the turret.

Fig. 10. Setting Turning Tool to partly turned down Work

Setting Die and Die-operating Attachment

As soon as the turret has been indexed to the point where
the fourth slide is in line with the chuck, stop the machine
and get the die attachment. Rotate by the hand-crank until
the roll is on the high point of the threading cam 122-B. Then
move the die attachment up on the slide, bringing the die
up against the end of the work. Exert pressure on the die-
holder to compress the spring, Fig. 11, and at the same time
tighten the screws that clamp the die attachment to the slide.
Set the cams to shift the belt from the fast to the slow or
threading spindle speed. This cam should be set so that the
belt is shifted before the roll reaches the high point of the
threading cam. The dog for shifting from the fast to the slow
feed is not set, as the screw is threaded on the fast feed.

After the tension on the die has been set with the die closed,
open the die and move it out of the holder to the desired
distance for the length of thread. If threading to a shoulder,
set the die 1/16 inch away from the shoulder. Place the stop
on the corner of the turret-slide, as shown in Fig. 12, so that
the die will be opened at this point, and later adjust the stop
so that the die is advanced to the exact position before open-
ing. Crank the machine backward so that the roll is free from
the die cam, and adjust the screws in the stop on the corner
of the turret, as shown, in Fig. 13, to close the die when it
returns. Then bring the die forward by cranking the ma-
chine and note that the spindle shifts from the fast to the
slow spindle speed before the die comes into contact with the
work. Allow the die to thread or advance on the work by
power until the die is opened; then place the return cam one
inch from the roll, placing the high-speed cams so as to shift

Fig. 11. Setting Opening Die with Roll on High Point of Cam

Fig, 12. Betting Btop for threading to Length with Die Open
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Fig. 13. Setting Stop for closing Die

the machine to the fast spindle speed. To set the die so
that it will cut a thread of the correct diameter, it is advisable
to set the chasers to a plug gage, as shown in Fig. 14. The
dies is closed by operating the closing lever and then the
chasers are adjusted to the plug gage.

Setting Cutting-off Tool

Now set the cut-off cam 499-B, Fig. 1, as shown in Fig. 15,
s0 that the cut-off tool will

Afacwiweny

Fig. 14. Setting Die for Bize to Plug Gage

turn the cut-off slide, leaving space for the roll to pass between
the two cams. As a rule, the cut-off cams are set so as
to return the cut-off clear of the spindle just before the chuck
is opened. Therefore it is not necessary to change the posi-
tion of these cams in most cases, Leave the machine running
on the fast feed wuntil the first tool is in position to start
on the work; then set the slow-feed dog. This is all that is
required in the setting of the cut-off tools.

In Fig. 14A are shown the

start to work by the time the
spindles have changed to the
fast speed. This cam should be
set so that when the spindle
is changed to the fast speed,
the roll will be on a point of
the cam that measures an
amount equal to the distance
that the slide has to travel
from the high point of the
cam to cut off the piece.

The chuck can now be open-
ed (if the cut-off tool has not
previously been set), the bar

standard cams used on the
Gridley automatic turret
lathes., The number of the
cams and their description
are as follows: (A) 10282, tur-
ret feed cam, 45 degrees 6
inches; (B) 10278, turret
feed-cam, 45 degrees 614 inch-
es; (C) 10280, turret feed-
cam, 30 degrees 614 inches;
(D) 10326, turret feed-cam for
starting die; (E) 10327, corner
stock stop-cam, (F) 10279,
| turret feed-cam, 25 degrees 6

pulled back, and the cut-off tool

set relative to the center of the r Ty o

Chuck, as shown in Fig. 16. To do this, it is necessary to crank
the machine by hand until the roll is on the high point of the
cut-off cam; then set the cut-off tool and clamp it in position.
Now crank the machine back to the point where it will start to
cut off, push out the stock, set it, and close the chuck; set the
slow-feed dog at this point. The piece is now cut off by crank-
ing the machine by hand, and, as the tool passes the center, set
the dog to shift to the fast feed; also, set the dog to index from
the die slide to the stop. Set the return cam 483-B, Fig. 1, to re-

'_I‘i.s. 14A, Standard Cams used on Gridley Automatic Turret Lathes

Aacrinesy

inches; (G) 10289, turret feed-
cam, 45 degrees 9 inches; (H)
10281, turret feed-cam, 38 degrees 614 inches; (I) 10306, turret
feed-cam, 28 degrees 9 inches; (J) 10287, turret feed-cam, 25
degrees 8§ inches; (K- 10413, stock feed-cam extension; (L)
10412, stock feed-cam; (M) 10268, turret return cam, 60 de-
grees 9 inches; (N) 10305, return cam, 45 degrees 9 inches;
(0) 10303, cut-off cam, fine feed; (P) 10304, cut-off cam, coarse
feed; (Q) 10312, return cut-off cam; (R) 10301, forming cam,
medium feed; (8) 10313, return forming cam; (T) 10302,
forming cam, coarse feed; (U) 10300, forming cam, fine feed.
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REPRINTED FROM MACHINERY, JULY, 1918

OPERATING THE GRIDLEY AUTOMATIC TURRET LATHE-2

EXAMPLES OF CAMMING AND SETTING OF TOOLS

number of MacHINERY, the general directions for setting

up and operating the Gridley automatic turret lathe were
given. The present installment will take up some specific
examples of work done on the machine and will show the
camming required and the tool set-up necessary.

I\ the first installment of this article, published in the June

Tooling Lay-out for Making Counterbored Bushing

The counterbored bushing illustrated in Fig. 17 has been
selected to show the working relations of the forming slide
to the turret-slide, when working at the same time; and also
of the eutting-off and counterboring tools when working at
the same time. This part is to be made from 2%-inch cold-
rolled steel, and hence will be handled on a 3%4-inch machine.
The operations required to complete this part are:

Position Operation
i b L Form and drill large hole
Second....... Drill small hole
Third. ..owas Skip
Fourth....... Combination ream and counterbore, and cut off

The procedure to follow in setting the various cams, dogs,
tools, ete., to complete this part is given in the following; the
method of selecting the came has been fully explained in the
preceding article.

Assuming that the proper spring chuck and feed-chuck have
been put into place and all the tools and cams used for a previ-
ous job have been removed, proceed in the following manner
to set the cams, dogs, ete., for producing the part shown:
First, crank the machine by hand, and when roll B is on the
high point of cam D, roll & should be on the high point of
cam 587-B. This cam should be relieved, depending on the

amount that the collet feeds forward in closing on the work.
To return the stop, return cam 66-B should be set to allow
clearance for roll G to pass between it and cam 587-B. When
roll G is flush with the high point of the return cam, the in-
dexing dog should be set to index the turret. Indexing should
only be done when the machine is operating on the fast feed.
Now revolve the turret to bring the first slide into position,
and set cam 64-B against roll ¢. The slow-feed dog should be
set at this time for safety sake when setting up the machine.
Crank ihe machine forward until roll ¢ is on the high point
of cam 64-B and set the forming cam to the high point of
roll H, allowing clearance for the roll; also set the fast-feed
dog on the cam-operating drum. Set the forming slide return
cam 482-B and tool-slide return cam 63-B, allowing clearance
for the rolls. Now crank the machine forward until roll G
is flush with the high point of return cam 63-B and set the dog
for indexing the turret; revolve the turret to the second slide,
stopping the machine at this point.

Setting Drilling Cam

The next operation is drilling the small hole, which is to
be performed from the second slide; came 62-B is selected for
this operation. Set this cam and the slow-feed dog and ecrank
the machine forward until roll ¢ is on the high point of the
cam 62-B; then locate the fast-feed dog. Set return cam 63-B,
allowing clearance for the roll to pass, and crank the machine
forward until roll G is flush with the high point of the re-
turn cam; then set the indexing dog. Plug up the indexing
slot in the third position and index to the fourth position.

Setting Cut-off and Counterboring Cams
We are now ready to set the cams for the cut-off tool and
counterbore, which, as shown in Fig. 17,

DRILL

Hlﬁ‘"‘“ |
s

FIRST SLIDE—FORM AND DRILL

FACE OF ,CHUCK

FACE OFACHUCK

SECOND SLIDE — DAILL, SMALL

CUT-OFF CAM DISK

TCOL-ELIDE CAM-DRUM

“SOOUNTERBORE

FOURTH SLIDE—COUNTERBORE, CUT OFF,
AND FEED BTOCK

work at the same time. Crank the machine
to the high point of the cut-off cam 499-B,

WA R
c which, with the return cam 483-B, should

won T ¢ be set so as to return the cut-off tool clear
of the spindle nose when roll B is on the
high point of the chuck-opening cam €.
Crank the machine backward to the high
point of the cut-off cam and locate return
cam 155-B, so as to return the tool-slide far
enough to allow the piece to drop off the
counterbore when it is cut off. Again crank
the machine backward and set cam 62-B for
the counterbore, allowing clearance for the
roll; set the slow-feed dog at the low point
of cam 62-B, where the counterbore starts
to work. The fast-feed dog should be set at
i the high point of the cut-off cam 499-B, and
i‘i{s—\n = the revolving dog should be set after the
J machine has been shifted to the fast feed.
This completes the preliminary setting of

the cams. ’

/' Setting the Tools
The vertical forming tool and holder

should be set to clear the spindle nose at
the high point of the cam, and, at the same
time, the large drill should be set at the
Q.—s, required distance from the spindle nose. Set
EolE 50 the stop for the stock at the required dis-
tance from the spindle nose; then place suf-
ficient weights on the chain to fead the stock

/ | out to the stop and index from the corner

A/

gi

— =

[

———
Gz H“\ = 5, AN FORMING SLIDE CLOSED
f Wb

* T

\\ /f = | | FORMING CAM DISK

=/ }_: 124

¥ M e
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PIECE TO MAKE— MACHINE STEEL

stop position to the first slide. Crank the
machine forward to the high point of the
cam, watehing the fast-feed dog, and adjust

Machinery

Fig, 17, Tooling Lay-out for Work in wth;;:h Drilling and Forming Operations are performed

at Same Time

the forming tool for the height and diameter
and set the stop for the slide. Index the
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turret to the second slide and drill the small hole. It is ad-
visable in all cases to set the various tools with relation to
the face of the chuck before placing the bar of stock in the
chuck, as in this way the setting of the tools ean be approxi-
mately located without wasting any stock. After setting the
small drill, index to the fourth slide, skipping the third slide,
and set the counterbore. Next set the cut-off tool to cut off the
piece and travel only into the small drill hole, not to the center
of the chuck. This completes the setting of the tools, but it is
necessary to make a few pieces, adjusting the slow- and fast-
feed dogs on the operating drum so as to reduce the non-
cutting movements and thus produce the part in the shortest
possible time. It is also necessary in some cases to make
minor adjustments of the cutting tools.

Making a Thin Washer

The thin washer shown in Fig. 18 is to be made from
4%-inch stock, and hence will be handled on the 5-inch ma-
chine. It should be noted that the corner stop cannot be used
because it will not clear. This example shows drilling, coun-
terboring, and reaming operations with the cut-off tool work-
ing continuously. As shown, the operations are accomplished
in the following order:

Position Operation
411 ] R PO Form, bore with set-over tool, and cut off
5/8 inch
Second....... Drill, turn, and cut off 3/8 inch
21155 4 Ream with strippers on reamer and finish cut-
ting off 1/2 inch
Fourth....... Feed stock to stop

The procedure to follow in setting the various cams, dogs,
tools, ete., does not differ materially from the preceding, and
is, briefly, as follows: The cams are set in the following order:
Set cam 65-B, for counterboring, against roll ¢, and set the
slow-feed dog on the operating drum for safety. Crank for-
ward to the high point of the cam and set the continuous cut-
off cam 229-B, which is made special for this job, to the high
point of roll J on the first rise; also set forming cam 502-B
to the high point of forming-cam roll H. Set the return cam
482-B, allowing clearance for the roll to pass.

the same time as the opreations performed from the tool-
slides. The concentric portions of the cam are laid out to
stop the fravel of the slide while the turret is indexing. On
the third slide, the piece is cut off and the work is removed
from the reamer by the strippers when the tool-slide returns :
the stock is then fed out to the stop in the fourth position.
The tools are set in the manner previously described, and the
final setting of the indexing, fast-feed, and slow-feed dogs is
made after the machine is operating under power.

Producing a Long Shaft

The third example is a long shaft, which illustrates a long
forming operation, shown in Fig. 19. Owing to the length of
this form, it is impossible to operate the forming tool at the
same surface speed as the turning tool, so the order of the
operations is as follows:

Position Operation
1151 | A Turn
Seeond. . cscviianveaaanoa Form and support, using two rolls
1k ) B R P e e e Skip
T b 1 DR A e S iy o Thread and cut off

This part is made from 17%-inch cold-rolled steel, and is
handled on a 2%4-inch machine. As the corner stop is used,
the fifth turret index-hole is not blocked. The first operation
is to turn the bar for a distance of 434 inches; then the turret
is indexed to the second position, and the speed of the spindle
changed to one-half the spindle speed used for turning. The
bar is formed at the points indicated, and rolls held in special
supports are brought in from the turret. In order that the
rolls will remain stationary while the forming tools are at
work, a special cam is used on the main drum: this cam is as
long as the amount of circumference of the drum occupied
by the forming operation. The third index-hole is plugged
and the turret is indexed to the fourth position with the spin-
dle still operating at the same speed as that used for forming.

The machine is run on the fast feed until the die has ap-
proached the work, when it is shifted to the slow feed, at
which speed it is run until the die opens, when the spindle is

Set the fast-feed dog on the cam operating
the drum at this point. y

Set the tool-slide return cam 155-B, allow-
ing clearance for the roll ¢, and crank for-
ward until the roll & is flush with the high
point of the return cam, setting the revolv-
ing dog on the operating drum at this point.
Index the turret to the second slide and stop
the machine. Crank forward to the high .
point of the cut-off cam—the second rise— i
and then set the cam 64-B to the high point N oame
of the turret toolslide roll ¢, and set the 4
fast-feed dog on the drum. Crank backward ol
to the low point of the cut-off cam 220-B—
the second rise—and set the slow-feed dog
for safety. Now locate the tool-slide return

UT-0FF TOOL

i

TURNING TOOL
——CUT-0FF TOOL

cam 155-B, allowing clearance for the roll @, il S

and crank until the roll ¢! is flush with the

high point of the return cam 155-B and set At .:%
the revolving dog. Index to the third slide \l % 7N
and set the high point of the tool-slide cam - %

61-B to the high point of the third rise on
the cut-off cam, and set the fast-feed dog at

this point. Crank backward to set the slow- N
feed dog at the low point of cam 61-B and
set the tool-slide return cam 155-B, allowing \i —STOP

clearance for the roll; also set the special
return cam for the cut-off arm, allowing for
clearance. The next step is to crank back-
ward until the roll @& is flush with the high
point of the return cam 155-B and set the
revolving dog. When laying out the special
continuous cut-off cam 229-B, the first rise
on the cam is made to give 5/8 inch travel
of the slide; the second rise gives 3/8 inch
travel, and the third, 1/2 inch travel. These

zi_w-o\fER DORING TOOL

IRST SLIDE—START W i " fo/

CUTTING OFF, COUNTERBORE,
AND FORM

SECOND SLIDE—CONTINUE CUTTING OFF,
DRILL, AND TURN

THIRD SLIDE—REAM, CUT OFF,
| \J AND STRIP FROM REAMER

FOURTH SLIDE—FEED STOCK
TO STOP AND CHUCK

PIECE TO MAKE —MACHINE STEEL

G A B
o I
Ba NS

[T

% J.-l IE\P
-/—/——m

20

|
]
=3

CUT-CFF SLIDE CLOSED j

CUT-OFF CAM DISK

8, 410

TOOL-SLIDE CAM-DRUM

166-1

80

A/

et
185-B ‘Q
FORMING SLIDE CLOSED L

[}
FORMING CAM DISK __{ | 80

L 14 -

]

Machinery

rises are laid out so that they occupy about

an

Fig. 18. Tooling Lay-out for a Thin Washer in which Cut-off Tool works continuously
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cial cam 278-B, which is cut away to give

3" A P a fast feed to start, and to reduce the
$ ]"“"““ PHEFOR, A q;\dgm,, 7 feed when the taper part of the reamer
§ _ ”_—-——__ll : e comes into action. The cut-off tool comes
@ r %C into action after the reamer has been fully
g —TURKING TOOL — 1] withdrawn from the work. A fast-feed dog

S 57| ?/ is set when the piece has been cut off and
the turret is indexed and the series of
o - 7[‘“’" »| operations is completed on the next piece.
% [~SurporTs \ 5 ] The full procedure to follow in setting the
z L& i t--- various cams and tools has not been in-
| 1 “] \\g»-t cluded in the last two examples for the
4 % X | wn |- “I'  reason that it does mnot differ materially
= _L\,ﬁf,?é_—d CUT-0FF' SLIDE CLOSED J from that previously described.
BECOND SI.IDE-‘:OO:::NG R LT ek in
40 Conclusion
x \ /5_ A The preceding articles deseribing the
z ¥OOL-SLIDE CAMTORIM é J construction and operation of the single-
z #0| spindle Gridley automatic turret lathe
g 5 i make it possible for the operator to be-
L THIRD SLIDE—SKIP THIRD ELIDE

s come thoroughly acquainted with the de-
sign of the machine and its tool equip-
ment, and to obtain the thorough knowl-
edge that is required for tooling, setting
up, and operating the machine so that he
should have no difficulty in obtaining
the maximum production® and the high
degree of accuracy of which the machine
is capable. Whatever facilitates produc-
tion at the present time is a distinct ser-
vice not only to the machine industry, but
to the nation as a whole. The one impor-
tant question with every manager is pro-
duetion, and as only the operator who un-
Machinery | derstands his machine and knows how 1o
Fig., 19. Tooling Lay-out for a Long Shaft largely completed by Forming apply and adjust the tooling equipment
changed to the fast speed again. The cut-off tool is mow properly and how to operate the machine can be expected to
brought in on the slow feed and the piece cut off. As soon reach maximum production, specific instruction treatises, such
as the piece is cut off, the dogs are set to change to the fast as the one presented here, are of the greatest importance,
feed and to index the turret. This series
of operations is repeated on the next piece.

_CUT-OFF TOOL

FOURTH SLIDE—THREAD, CUT OFF,
AND FEED STOCK TO STOP

FACE OF| CHUCK

"
B A T )

—‘\ﬁ:h’ - i O <

- D,

=2Vl Yep— - b ——— - ——
e - o1y \
I

1
FORMING SLIDE
CLOSED

PIECE TO MAKE—COLD-ROLLED STEEL

Producing a Long Eleleva with a Tapered
ole

The long sleeve with a tapered hole shown
in Fig. 20 illustrates how drilling and turn-
ing operations can be accomplished at the
gsame time, also reaming and cutting-off
operations, The part is made from 4-inch
cold-rolled steel, and hence will be handled
on a 4%-inch machine. The operations
necessary to complete this piece are:

FACE OF | CHUCK

Trosition Operation
Birst. sovacishva Drill and turn
Second....convvuees Rough-ream

28 iy D . Form and support CUT-OFF CAM DIgK
B IATEY ) o A 1 SO Finish-ream and ecut off rl SUPPORT /
The drill is the first tool brought into po- — IWB TOOL-SLIDE CAM-DRUM
| ______ &
L i o
= _’_l' /
Ly I
N " /

FACE OF| CHUCK

'ff;Jui Hﬁ\\

CUT-OFF SLIDE CLOSED

sition, as it has to travel slightly farther
than the turning tool, which is held on the
same tool-slide. Cam 329-B is selected to

FAGE OF |[CHUCK

s : it
ih
z

give a feed that is suitable for both tools. _'l’/_i‘}‘ﬂ""g“—-——{: Lo

The turret is now indexed to the second po- THIRD SLIDE—FORM AND SUPPORT — I 60
sition and the work rough-reamed. It is !

next indexed to the third slide, where the % l :_r*m“ a aran b
work is formed from the forming slide and | 2 = Ry VA = i
is supported from the turret by a special B = i \\
internal support. In order that the support | 4 | "}.;&\

will remain in position while the forming | *° U [ o*
tool is at work, a special cam 65-B is neces- | o ™
gary on the main drum. The turret is now 2 TR N e

indexed to the fourth slide, where the hole % 3 a4 ‘ | cLosso 4

is finish-taper-reamed, and cut off. It will |~ e e =i_ 4 FORMING CAM DISK 11
be noticed that the reamer is required to ‘,;ﬁ' 3 ':' _“'ij ,r_ﬁ E::
take a long taper cut to finish, so that the |L—~"- [ v <o o led

feed of the tool will be reduced at the end PIECE TO MAKE—MACHINE STEEL MHachinery

of the cut. This is accomplished by a spe-

Fig, 20, Tooling Lay-out for a Bushing with Long Tapered Hole



COMPOSITE LIST OF GRIDLEY SINGLE AUTOMATIC TURRET LATHES

REPRINTED FROM MACHINERY, JULY, 1918

Standard Size Machine,..............

o DT L oL e O S RO |
T R S P R TR

Maximum Length, Inches:

LT B e
With Regular Turners..............
With Finishing Slide.......c.co0000.

Speed of Countershaft, R. P. M.:

Speed of Driving Pulley, R. P. M.:

Diameter of Driving Pulley, Inches:

Width of Belt for Spindle Shaft, Inches:

Sizes of Cams, Inches:

Shipping Weight—Domestic, Pounds:
R GRLAERNR L L oL s v s w6 €350
IEOEORCDIPIVG o w v et e

Size of Box for Export:

BRHRDTIVE . v v o cimsasimiaa s b

Net Weight:

1a L 3 R P A S

6350
7050

]
...... | 2}-inch 3}-inch 4}-inch
|
...... Idol | Jury Keel
_____ Idolmod [ Jurymod | Keelmod
|
..... | Idotmol Jurymol Keelmol
|
|
..... 2} 31 4
el 1.590 2.298 3.005
...... 1.948 2.514 3.680
|
...... ' 133 ‘ 133 134 .
..... 8 ‘ 8 8
..... 12 12 12
|
|
i 300 , 300 275
' |
| 491 and 218 | 491 and 218 375 and 250
|
|
11 ‘ 11 11
|
2§ double . 24 double i 2} double
|
|
|
...... | 6,8 and 9 } 6,8 and 9 | 6, 8 and 9 ‘
...... ! 3, 14 and 2} %, 14 and 2} 7, 14 and 2}
..... 14 and 2} 13 and 23} 14 and 21 ‘
...... T, 9in. | 71,9 in 8 ft. 8 in.
...... 3 ft., 6 in. 3 1t., 6 in. 3 ft., 6 in.
| |
....... 6000 6200 | 7000
...... 6400 6800 | 8300 [

6950 ‘
7650 |

5-inch

Leaf
Leafmod
Leafmol

3.535
4.330

134

12

275

375 and 250

1

2% double

6, 8§ and 9
i, 14 and 2}
14 and 2}

8 ft., 8 in.
3 ft., 6 in.

7000
8300

8'6” X 5!20 x 3*11" 5'6" X 5f2u X 3'11" 9:4;; x 5:41': X 3111" igr4n x 5r4n X 3'11"
....... 8'6” X 5'2” X 3'11" | 8’6" X 5’2" X 311" | 9’4” X 5’4" X 8'11" 1 974" X 54" X 3'11"

6950
7650
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PRINCIPAL DIMENSIONS FOR GRIDLEY SINGLE-SPINDLE AUTOMATIC
TURRET LATHES

i . e

k-—--—B—-—--%—E* f—D —f-—— € —-— \/
; e B\
FLOOR PLAN FOR SETTING UP GRIDLEY BELT DRIVE AUTO- [ 1
MATIC SINGLE-SPINDLE TURRET LATHES ’ .}
Mach. I
] | B c D E F G H I !
2" | 79 217 | 210" | 113" 73 2’ 83" 4 39" | 28 T
31" 79 2 17 | 210" 113" 74" 2' 8%" 4 39 | 28
41" | 8’8 2'113% 210" | 11%” 73" 2' 8¢" 4 42" | 2°8
5" 88 2'11%3"| 2710 | 113 73" 2' 83" 4 42" | 2'8
OVERHEAD PLAN H
g8y |x|Lu|lmMm|Njo|P|le|rR|s|T|U|V|W
2]
21"|7° 637(3' 57| B” | 14" | 67 | 18" | 4 87 | 67 | 47| 97 (2”7 o [28" 2| 23" o
31"|7 647|3'57| 5" | 14" | 6 | 18" | 4~ | 8 | 6 | 47 [ 97 [2” E) 23" 3| 23" ®
1|7 637(30 57| 67 | 167 | 67 | 157 | 47 | 67 | 67 | 47 | 97 |27 Efogr 2/ o3~ 2
B- 7; 6;.— 3n5n sn 18. 6- \ 15.- 4:? \ 6" sn 4!: s( 3” 2!! 2*"
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