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Examine the box in
which the machine is
received to see that it
is intact and that the
‘machine has not been
damaged in transit. All
Gorton machines are
shipped boxed _tight,
not crated, to eliminate
dust or cinders and to
prevent anythis be-
ing thrust through the
spaces of a crate to
damage the machine.
After  removing box,
ok up all part with
the packing list. Care-
fully examine all pack-
ing paper and excelsior
to make sure that no
small parts have been overlooked.

CLEANING

Kerosene is proferable for use in cleaning the
machine. Using rags free from lint, and fresh
Kerosene, wipe the entire machine thoroughly,
immersing smaller parts. Be_cspecially careful
ot to immerse the Pantograph or soak felt seals
in any way, as this will result in damage o them.

LOCATING THE MACHINE

All machines are assembled complete in two
units, the base and the Pantograph. Before in-
stalling the Pantograph, locate the machine base
in desirable position, centered in front of a good
‘window light, with operator's left side 1o the win-
dow. Daylight is preferable when conditions per-
mit, although good indirect artificial lighting
affords saisfactory operating conditions. Machine
lamps are available to insure maximum visibility.

Fig. 2—Top View of Machine
with Assembly Reference Points

Fig. 1—Cutter Head Locked for Shipping

FOR ALL GORTON PANTOGRAPH ENGRAVING MACHINES

4. LEVELING

A flat, solid floor is
of primary importance.
Place a small machin-
ist level on the machine
table. Shim up base to
proper level as re-

quired. Although base
is drilled for lag screws
used in shipping, an-
chor bolls to floor may
be used for greater
solidarity. Should the
floor transmit too much
vibration from _sur-
rounding _machinery,
good practice is to set
‘machine on rubber or
cork pads, o equiva-
lent.

5. SETTING THE SLIDER HEAD (See * below)

With the wrench provided, loosen bolt "M which
clamps the Forming and Routing attachment to
the slider head. The front end can then be pushed
down (or genily pried and tapped with wood
block) releasing the hinged cutter head and link.
This cutter head and link is also held in the ship-
ping position when it is desired to operate ma-
chine 2s a vertical miller or router with a fixed
spindle. (Instructions for converting the Panto-
into a router are engraved on former bar)
ow, with bolt “M" loosened, move the slider
head to the position indicating, on the graduated
at right side of head, the scale of reduction
to be Then clamp bolt firmly. This setting
of slider head need only be approximate without
Sitcting sccuracy of the machine,

6. PUTTING THE PANTOGRAPH IN PLACE

(See * below)

Now, holding Pantograph in position shown be-
low. piaca SHIDER BAR “F" in SLIDER

BLOCK "H" with_index spot to the

front. Then insert SLIDER BAR “B” in

SLIDER BLOCK “E" with index spot

toward "S,” making sure gib cap screws

(365.L, Drwg. 3342, Page 8) are loosened.

Take care that edges of blocks and bars

are not dented or battered in this oper-

ation. These parts are carefully fitted

and no force is ne to slip the

bars into the blocks, if started properly.

After setting to the desired reduction

and locking the bars in the blocks by

ns of the hexagon cap screws in

each block,the machine is ready for use.

# NOTE—Above paragraphs § and § do not apply.
1o Models 0.8, 3.1 and 35, as they have integral
fisod heads and are shipped with Pantographa
‘mousted in place.
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Correct Oils and Greases FOR EFFICIENT PERFORMANCE

Thorough research and tests have proven oils and
greases recommended herein give maximum oper-
ating efficiency of Gorton units. Only high quality
oils and greases should be used.

HIGH SPEED SPINDLE

For lubricating the high speed spindle, use a pure
‘mineral oil, such as Gargoyle Velocite Oil S or equiv-
alent, with viscosity rating of approximately 80 sec-
ondsS. U. at 100° F. Avoid using gum-forming house-
hold types of oils, which may cause bearing failure
from gum deposits within the bearings.

OIL HOLES AND OIL CUPS
For all other oil holes and oil cups, use a medium

machine oil such as Gargoyle Vactra Oil Heavy
Medium X.

ELECTRIC MOTORS

Lubricate sleeve bearing motors with a high grade,
medium bodied bearing lubricant such as Gargoyle
Etna Ol Heavy Medium. A few drops every 1000
hours is sufficient. Use Gargoyle BRB No. 2 for ball
‘bearing motors, Fill with this grease every 1000 hours.

GREASE CUPS AND PANTOGRAPH BEARINGS

Use a high grade ball bearing grease of medium
consistency equivalent to Gargoyle grease BRB No. 2.
Be sure grease cup is cleaned with rag, before re-
moving to refill.

GENERAL LUBRICATING SCHEDULE
(See individual drawings for specific instructions)

SIMPLIFIED LUBRICATION SYMBOLS

For the purpose of uniformity and simplification, the
following system of symbols are used throughout
on all assembly and parts drawings, thus —

LUBRICATION SCHEDULE

twice a day. |

| ® Machine oil once a month.
@ Fill with grease once a year.

B One tum of grease cup a week.

REMEMBER

Fine Precision Machine Tools deserve fine carc. At the oxtremely high speeds at which these
machines run, proper application of the correct grades of lubricants, as prescribed above, is essen-
tial. To maintain maximum operating efficiency and smooth precision performance, rigidly follow
the Lubrication Schedule recommended for your machine.

O Fill with grease every 1000 hours.
O Fill with grease once every 2 years.






[image: image5.jpg]UNPACKING and ERECTING

Follow instructions as outlined on
page 3.

LUBRICATION SCHEDULE

Read first, Lubrication Instructions,
pege 4. then, using oils and
greases recommended, proceed as
follows:

®
Cutter head link pivot bearings.
Use mineral type of spindle oil
at @ page 6. for Cutter Spindle.

il twice o day

B Oncea week

All other oil holes and cups.
Grease drive pulley W by givin
one turn to grease cup 7001 "GA”.

0 Grease every 1000 hours

Inspect and repack motor ball bearing, if necessary,
using Gargoyle grease BRB No. 2

# Grease once a year

Remove the two 516" hexagon half nuts @ at ends
of Pantograph link 11322 and repack bearings.

ME Machine

M-E Munitions Engraving Machine
INSTALLATION, LUBRICATION and ADJUSTMENT

THE PANTOGRAPH

To assemble Pantograph on ma-
chine as shown on Drawing 11401
(opposite page) —first connect to
Cutter Head, then to supporting
arm of Pantograph by inserting
studs 11323 in respective holes.

Adjust Pantograph for _proper
alignment by slightly’ raising or
lowering _entire _connection in
Cutter Head. Firmly tighten cap
scraw 36SAE at top of Cutter
Head.

OPERATION

The Pantograph transmits move-
ment from tracer point to work at
:1 or 6:1 reduction, whichever
‘machine is ordered.

FOR FLAT WORK ONLY — (See assembly 11402 be-
low.) Tracer point is guided by hand around outline
of copy. type or template secured on the copy holder.
FOR CURVED OR FLAT WORK—(See assembly
11407 below.) For Flat Work tighten cap screw
366M in spindle feed works. For Curved Work,
loosen it 5o spindle is free o float. Desired curvature
is obtained by use of forming guides. See Page 27.

GENERAL CARE

Model ME should be thoroughly cleaned at least
once a week and scraped ways wiped clean and
oiled.

SINGLE PURPOSE Cutter Head Assembly 11402
or Flat Work Only)

DOUBLE PURPOSE Cutter Head Assembly 11407
(Por Fiat and Curved Work)

Type Catalog.

Gorton Accessories Catalog. Copy for use with these machines in Gorton Master Copy-
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PANTOGRAPH ASSEMBLY and PARTS DRAWING
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SCHEDULE FOR LUBRICATION

® Use spindle oil twice a day.
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WOne tumn of grease cup a week.

TUFill with grease every 1000 hrs.

“®-Fill with grease once a year.

IMPORTANT — When ordering RE-
PAIR PARTS, give serial number
of machine found on pad at top of
slider head.
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Follow instructions as outlined on
page 3.

LUBRICATION SCHEDULE

Read first, Lubrication Instructions
page 4, then, using oils and
greases recommended, proceed as
follows:

® Oil twice o day

Use mineral type spindle oil at
holes “A” and "B for Cutter
Spindle, page 9. Use medium oil
on guide pulley oil cups “C* and
“D", page 8.

W Once o week

All other oil holes and oil cups.
(Remember to replace oil hole
plugs) Run work table out to ex-
treme  position and squirt a few

drops of oil on teble and saddle
screws. Give one turn to drive

pulley stud grease cup “E", page 8.

@ Oil once a month

Lubricate motor oilers with a few drops of medium
‘machine oil such as Gargoyle Etna Oil Heavy. Avoid
excessive oiling which results in arcing and dam-
aged motor windings. (For Sleeve Bearing Motors)

# Grease once a year

Remove grease plugs “F” on cutter head link, page 8,
and fill, using a grease cup or gun. Remove Pant
graph assembly, then remove all upper polished dust
ashers No. 63i3-A, page 8, which cover Pantograph
bearings, by inserling a thin knife blade in the
washer slot. Also repack bearings in upper and
lower blocks (No. 224-A and No. 226-A). Repack bear-
ings with bearing grease or vaseline, preferably
Gargoyle No. 2 BRB, packing tightly 5o as 1o force
2 new supply o the lower Bearing, Snap, dust
washers back into place. Remove nuts 3336-A
page 8. bolding Pantograph link and ropack theso

. Remove cap 7110-A page 8 repack
chamber with cup grease. For Ball Bearings Motors,
check motor journals and repack with grease
it necessary.

THE CUTTER SPINDLE

Spindle bearings are not manually adjustable, but
automatically take up normal wear. Proper lubrica-
tion will prevent excessive wear and increase oper-
ating efficiency. The spindle is quickly removable;

3.U Machine

3-U (ana 3.1y Machines
INSTALLATION, LUBRICATION and ADJUSTMENT

and, should repair or replacement
be necessary, we suggest spindle
be retumed to us for overhaul
which will be done promplly at a
nominal cost. This will make the
spindlo as accurate as new.

To remove cutter spindle, first re-
move belt, and push feed lever
(8732-A, page 9) 1o left, disengage
lock pin (8702-A, page 9) in center
of cutter head, swing_back
spring bolt (8707-A, page 8) on
right of cutter head. Then hold
cutter spindle pulley with right
hand, and with left hand swing
front’ half of cutter head out of
place and lft spindle free.

THE PANTOGRAPH

Pantograph requires care only in
proper greasing as per lubrication
schedule on page 8. If play de-
velops in the ball bearing joints
after several years' use, it can
casily be adjusted by gently tight
ening the three nuts 3336-A and nut 1492-A, page 8.
Excossive tightening may cause the balls to cut
into the cups, causing loss of sensitivity, unnecessary
wear and inaccuracy. Tighten these very slightly.
Before adjusting nut, loosen cap screw 36S-AE on
cutter head, page 8, to allow Pantograph to ali

itself properly. Then remove Pantograph entirely,
swing cuter head out of the way and les the Panto.
graph blocks 224-A, 226-A page 8, for freedom of
rotation without play, attached to slider head only.
Finally tighten nut on these links, working arms to

“feel” when play is removed 5o that links move
rigidly without binding.

THE CUTTER HEAD LINK

Cutter head link bearings require care only in proper
attention o greasing. If, after several years' use,
these become a trifle loose, they can be taken up by
loosening slightly (not entirely) the cap screws "G,
page 9, and tapping downward against the top of
the plug 8713-A or 8714-A. After tapping into posi-
tion, tighten cap screws “G". This adjustment may
rarely, if ever, be necssary. For any other adjust-
ments required consult our Engineering Department.

GENERAL CARE

The machines should be thoroughly cleaned at least
once a week and the scraped ways wiped clean
and oile

use with these machines i
Gorton Master Copy-Type.

atalog.

Mechanical specifications and complete description
ulletin. Areas covered at one setting shown actual sixe at rear of thi
Gorton Accessories Catalog. Copy for use with these machines

Gorton-Pontograph Engraving Machine
book. Accessories for
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PANTOGRAPH ASSEMBLY and PARTS DRAWING
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IMPORTANT — When ordering RE-
PAIR PARTS, give serial number
of machine found on pad at top of
slider head.

SCHEDULE FOR LUBRICATION

W One tun of grease cup a week.

® Use spindle oil twice a day.

@ Fill with grease once a year.

(Continued on next page)
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SCHEDULE FOR LUBRICATION

® Use spindle oil twice a day.

REPAIR PARTS

IMPORTANT

When ordering repairs parts, give
serial number of machine found on
pad at top of slider head.

3-U (ana 3-r) Machines (Continued)
CUTTER HEAD ASSEMBLY and PARTS DRAWING

oRAWING

9341
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INSTALLATION, LUBRICATION and ADJUSTMENT

UNPACKING ond ERECTING

Follow instructions as outlined on
page 3.

LUBRICATION SCHEDULE

Read first Lubrication Instructions,
page 4; then, using oils and
greases recommended, proceed a3
ollows:

@ Oil twice a day
Use mineral type spindle oil at
holes "G and VD" page 12, for

Cutter Spindle. Use medium oil on
guide pulley cil cups 1205, page
11; also at oil cup 301, on page 12.

© W Once o week

All other oil holes and oil cups.
(Remember 1o replace oil hole
plugs) Run work table out to ex-
treme position and squirt a few drops of ol on table
and saddle screws. Lift the knee elevating screw
shield and squirt a few drops of oil on screw. Give
one tum to drive pulley stud grease cup 00, and
cutter head link grease cup 00, page 11.

@ Grease once a year

Remove the polished dust washers £795-A, page 11,
covering Pantograph bearing, by inserting a thin
knife blade in the washer slot. Repack bearings in
Pantograph _and Pantograph blocks with bearing
grease, preferably Gargoyle BRB No. 2, packing
tightly 50 as 10 force a new supply into the lower
bearing. Snap dust washers back into place. Remove
nuts 6208-A page 11, holding Pantograph link and
repack bearings as above. Remove cap 7110-A,
page 11, and repack chamber with cup grease,
Gargoyle BRB No. 2 or equal. Inspect the ball
bearing grease-packed motor journals and repack
if necessary.

THE CUTTER SPINDLE

Spindle Bearings are not manually adjustable, but
automatically take up normal wear. After several
years, the spindle may become inaccurate through
ball bearing wear. If repair or replacement is neces:
sary, we suggest returning spindle o us for over
haul which will be done promptly at a nominal cost.
This will make the spindle as accurate as new.

Avoid using cutters more than one
or two thousandths undersize. Un-
dersize cutters require excessive
tightening of collet nut to provent
cutter slippage, thus permanently
springing the spindle, causing the
cutters to run out of true.

OPERATING ADJUSTMENTS

On machines equipped with RE-
MOVABLE SPINDLE 6381, top of
page 12, the same instructions and
cautions apply as above, with this
addition: When spindle is re-
moved, prevent small chips and
grinding dust from lodging around
top seal. When replacing, thor-
oughly clean outside surface of
spindle.

THE PANTOGRAPH

Pantograph requires care only in proper greasing as
per lubicating scheduls, If play develops ia the bal
bearing joints after several years' use, it can be
removed by tightening nuts on all Pantograph studs,
pages 11 and 12. Avoid excessive tightening which
results in balls cutting into cups, causing wear and
inaccuracy. Before tightening nut, loosen hexagon
cap screw “E” on cutter head, page 11, to allow
Pantograph o realign itself properly. Then re-tighten
screw

THE CUTTER HEAD LINK

Cautter head link bearings should not require atten-
tion other than greasing. Ii, after several years, these.
become a trifle loose, they can be taken up by loos-
ening slightly (not entirely) the set screws “F.” page
12, and tightening slotted head adjusting ‘screws
6359.A, page 12. Then re-ighten screws “F.”

TABLE GIBS

Table gibs are tapered with adjusting screw at one
end of gib and locking screw at other end. To tighten
gib, loosen locking screw at small end adjusting the
screw at opposite end as required. The knee gib has.
2 tapered side and can be adjusted simply by tight-
ening the gib screws.

GENERAL CARE

The machine should be thoroughly cleaned at least
once a week and the scraped ways wiped clean
and oiled.

Mechanical specifications and complete descri
Bulltin, Areds covered at one setfing shown octual sise ot rear of this book. Accessories for
use with these machines in Gorton Accessories Catalog. Copy for use with these machines

Gorton Master Copy-Type Catalog.

in Gorton-Pantograph Engraving Machine
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SCHEDULE FOR LUBRICATION
® Use spindle oil twice a day.
® Oil once a week.
W One tum of grease cup a week.
@ Fill with grease once a year.

IMPORTANT — When ordering RE-
PAIR PARTS, give serial number
of machine found on pad at top of
slider head.
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INSTALLATION, LUBRICATION and ADJUSTMENT

3B Machine

UNPACKING and ERECTING

Follow instructions as outlined on page 3. However,
3B and 3L machines are shipped with Pantograph
completely assembled. Pantograph is securely fast-
ened during shipment by special casting, fitted
around the cutter spindle and bolted to machi
table. Loosen bolts and remove casting. Place belts
on drive mechanism, position and adjust belt tension
rod. Then set the Pantograph, slip in and lock model-
ing bar, and machine is ready lo operate,
LUBRICATION SCHEDULE

Read first, Lubrication Instructions, page 4; then,
jsing ofls and gresses recommended, proceed 15
follows:

® Oil twice a day
Use mineral type spindle oil at holes ® , pages 14,
16, for Ctter spindle. Medium oil on idler pulleys.

& W Once a week
All other oil holes and cups. (Remember to replace
ail hole plugs,) Run work table out to extreme posi-
tion and squirt a few drops of oil on table and saddle
screws. Give all grease cups one tum. Lift the knee
elevating screw cover and squirt a few drops of oil
on screw (uncovered on 3B). Wipe all polished
Pantograph surfaces with oily rag to prevent rust.

® Oil once a month

Lubricate motor oilers with a few drops of medium
ail such as Gargoyle Etna Oil Heavy. Avoid exces-
sive oiling which results in arcing and damaged
motor windings.

- Grease once a year
Remove cap corresponding to - 7110-A, page 11,
covering idler pulley pivot stud and repack cham.

3L Machine

ber with grease. If ball bearing motor, inspect and
add grease if necessary.

O Grease once every two years

Remove the Y% inch slotted pipe plugs at top and
bottom of every Pantograph pivot joint, and by in-
serting grease cup, grease gun, or fitting and gun,
fill with new grease until the old cozes out around
the sides of seals.

THE CUTTER SPINDLE

Spindle bearings are not manually adjustable, but
automatically take up normal wear. Proper lubrica
tion will prevent excessive wear and increase oper-
ation_efficiency. Should repair or replacement be
necessary, we suggest spindle be returned to us
for overhaul, which will be done promplly at a nomi-
nal cost. This will make the spindle as accurate as
new.

To remove the 31 spindle, tum to left and unscrew.
When spindle is removed, prevent small chips and
grinding dust from lodging around seal. When re-
placing, thoroughly wipe off the outside surface
of spindle.

TABLE GIBS

Table gibs are tapered with adjusting screw at both
ends. To tighten gib, loosen screw at small end,
tightening the screw at opposite end as required.
The knee gib has a tapered side and can be adjusted
simply by tightening the gib screws.

GENERAL CARE

The machine should be thoroughly cleaned at least
once a week and the scraped ways wiped clean and
oiled.

Mechanical specifications and complete description in Gorton-Pantograph Engraving Machine
Bulletin. Areas covered at one setting shown half size at back of this book. Reduction formula
and schedules on page . .. Accessories for use with these machines in Gorton Accessories Catalog.
Copy for use with these machines in Gorton Master Copy-Type Catalog.
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SCHEDULE FOR LUBRICATION

IMPORTANT —Whan cxdariag RE-
ARTS, give serial number

dm:hbomﬁonpwdnhpd ® Use spindle oil twice a day.
slider head. O Fill with grease once every 2 years.
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IMPORTANT — When ordering RE-
PAIR PARTS, give serial number
of machine found on pad at top of
slider head.

SCHEDULE FOR LUBRICATION

® Use spindle oil twice a day.

@ Oil once a week.

O Fill with grease once every 2 years.
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UNPACKING and ERECTING
Follow instructions as outlined on
page 3, however, 35 machines are
shipped with Pantograph com-
pletely assembled, except for ex-
port when Panlograph is disas-
sembled and packed separately.
Pantograph is securely fastened
during shipment by special cast-
ing, fitted around the cutter spindle
and bolted to machine table.
Loosen bolts and remove the cast-
ing. Place belts on drive mechan-
ism, position and adjust belt ten-
sion rod. Set the Pantograph, and
‘machine is ready to operate,

LUBRICATION SCHEDULE

Read first, Lubrication Instructions, page 4; then,
using oils and greases recommended, proceed as
follows:

® Oil twice o day

All other il holes and cups (remember to replace
il hole plugs). Run work table out to extreme posi-
tion, and squirt a few drops of oil on table and
saddle screws.

@ W Once o week

Lift knee elevating screw cover, and squirt a few
drops of oil on screw. Give all grease cups one turn
and Alemite fittings one shot.

“® Grease once a year

Remove cap corresponding to @ 7110.A, page 11.
Inspect the ball bearing grease-packed motor journals
and repack, if necessary.

3-S (and 1.5%) Machine
INSTALLATION, LUBRICATION and ADJUSTMENT

THE CUTTER SPINDLE

Spindle bearings are not manually
adjustable, but automatically take
up normal wear. Proper lubrica-
tion will prevent excessive wear
and increase operation efficiency.
Should repair or replacement be
necessary we suggest spindle be
returned to us for overhaul which
will be done prompily at a nomi-
nal cost. This will make the spindle
as accurate as new. (When replac-
ing spindle, care should be taken
to prevent small chips and grind-
ing dust from lodging around
seal)

TABLE GIBS

Table gibs are tapered with adjusting screw at one
end and locking screw at other end. To tighten gib,
loosen locking screw at ome end, tightening the
screw at opposite end as required. Knee gib has a
tapered side and is also easily adjustable.

GENERAL CARE

The machine should be thoroughly cleaned at least
once a week and the scraped ways wiped clean
and oiled.

#NOTE: All instructions on this page also apply to
model 1§ machines, now obsolete. The improvement
in design has not altered construction or operation
of any essential parts of the machine.

Mechanical specificatio
Bulletin.

Gorton Master Copy-Type Catalog.

and complete description in Gorton-Pantograph Engraving Machine
reas covered at one setting shown actual size
use vith these machines in Gorton Accessories Catalog. Copy for use with these machines in

rear of this book. Accessories for
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PANTOGRAPH BEARING ASSEMBLY and PARTS DRAWING

REPAIR PARTS

IMPORTANT
When ordering repairs parts, give
serial number of machine found on
pad at top of slider head.
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[image: image20.jpg]3-R, 1-H, 3-H, 3-K Machines EEEIED
INSTALLATION, LUBRICATION and ADJUSTMENT

UNPACKING and ERECTING
Follow instructions as outlined on page 3.

LUBRICATION SCHEDULE

Read first Lubrication Instructions, page 4; then, using oils and

greases recommended, proceed as follows:
Schedule for Model 1H, see page 22. 3R—No. 1250R

Schedule for Models 3K, 3R, 3H, see below.

ADJUSTMENT

For 3-H and 3-R models same as for 3-Z (or 3-X).

For 3K model see page 10, and note instructions as for proper
handling of removable spindle 698-1 on this model.

(For furiher information on the 3K, refer to Form 2013)

THE CUTTER HEAD LINKS 1-H—No. 1081
For Models 3K and 1:H follow instructions as for 3F and 3.U,
page 7.

IMPORTANT 3-K INSTRUCTIONS

Before attempting to adjust or disassemble the ball bearing
cutter head auxiliary support, as shown in drawing 7554B in
Booklet 1242, send to factory for complete assembly drawings
of these parts and instructions. This entire assembly must be
in perfect alignment to insure smooth and accurate operation,
and it can easily be thrown out of adjustment or damaged by
incorrect adjustment. For additional instructions on these ma-
chines consult the following specification booklets:

3K. see Booklet 1242

see Booklet 1256

.see Booklet 1060

.see Booklet 1057

Accessories for use with these machines in Gorton Accessories Catalog. Copy for use with these
machines in Gorton Master Copy-Type Catalog.






[image: image21.jpg]CORTON] Models 1-A, 1-C, 1-T, 3-A, 3-C, 3-T (Al Now Obsolete)
LUBRICATION and ADJUSTMENT—Identical for All Models on Pages 21, 22

NOTE—1-C, 1T and 3-C, 3-T are identic with
1-A and 3-A except for Pantogroph reductions.

LUBRICATION SCHEDULE

Read first, Lubrication Instructions, page 4 then,
using oils and greases recommended, proceed 2s
follows:

Oil tvice a day

Cutter spindle, through oil holes in top; see draw-
ing at left. Guide pulley bearings, see drawing. (For
Modals 3-A, C and T guide pulley oiling, refer to

e 7. All other lubrication same as for Models 3-U
(or ) on page 7.

Once a week

All other ail holes and cups. (Remember to replace
all oil hole plugs) Run work table out to extreme
‘positions and squirt a few drops of oil on table and
saddle screws.

INTERMITTENT LUBRICATION
(Once a month or year)

Follow detailed instructions as given for Models 3-U
(or 3F) on page 7.

PANTOGRAPH ASSEMBLY oesrins PANTOGRAPH

Pantograph requires care only in proper greasing
as per icaon schadule, 1 play develops in the

joints after several years' use, it can easily be
adjusted by tightening nuts on Pantograph studs.
Excessive fightening may cause the balls to cut into
the cups, causing wear and inaccuracy. Tighten these

litle. Before adjusting nut, loosen cap screw
365-AE on cutter head, to allow Pantograph to align
itself properly. Then remove Pantograph entirely
and test the Pantograph block only, with cutter head
swung out of the way, and test Pantograph bearings.
Finally tighten nut on these links, working arms to
“feel” when play is removed so that links move
firmly without binding.

GENERAL CARE
Machines should be thoroughly cleaned at least

ol once a week and the scraped ways wiped clean
) and oiled.
o ] Area Charts
B e = Areas covered at one setting for all machines listed
74 on these two pages show actual size in back of
et this book.

Accessories for use with these machines in Ghoﬂ-
CUTTER HEAD ASSEMBLY  sssmwe  TON Accessorios Catlog. Copy o use wih these
es in GORTON Master Copy-Type Catalog.

No. |-A ENGRAVING MACHINE. 9339

IMPORTANT—When Ordering LINK CENTERS, Please Specify Approximate Diameter.
—When Ordering REPAIR PARTS, Pleose Give Seriol Number Located on

ot Top of Sider Head.

—2—





[image: image22.jpg]Models 1-D, 3-D, 1-G, 1-H, 1-], 3-G, 3-] (all Now Obsolete)

LUBRICATION and ADJUSTMENT — Same as on page 21
pid prta

No.IG & I"H ENGRAVING MACHINE. 9338

QUTTER HEAD ASSEMELY  srsmms ;
No 1D ENGRAVING MACHINE. 9382 No. 1G and 1H ENGRAVING MACHINE 9337

TO ADJUST CUTTER SPINDLE BEARINGS FOR 1-G, 1-H, 1-J, 3.G, 3-J

Remove cap on top of spindle sleeve, exposing end  adjustment is obtained when, with driving belt re-
thrust. Loosen steel lock nut slightly, and using T moved, a very slight amount of shake is felt at
shaped key, fumished with machine, adjust the pulley. When adjusted, tighten lock nut and replace
bronze end thrust, which is threaded RH. Proper cap. See drawing 9337, above.

IMPORTANT—When Ordering LINK CENTERS, Plesse Specify imote Diamater.
—When Ordering REPAIR PARTS, Pleso Give Seriol Numbor Located on Pad ot Top of Slider Head.
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[image: image23.jpg]1. Setting the Pantograph
The copy is laid out to keep within the range
limits of the Pantograph. See the charts in the
rear of this book. The setting of the Pantograph is
then determined from the size of the work to be
engraved.

2. Example: If length of copy is 10" and length of
job desired is 2", divide the length of job into
the length of copy: 2°) 10" — 5. Therefore, set
your Pantograph bars at reduction §. If length of
copy is 11" and length of job desired is 4", then
the reduction is 4) 100" = 275. You will note
that reduction 275 is not marked on Pantograph
bars, To find it, look in rear of this book at correct
Reduction Chart for your machine. If it is not
found there, it can be obtained by using the
reduction formula, 2lso at back of book.

3. Rl settings are measured from the first reduc-
tion marked on machine. On some models this
begins with 1 and 2, others 2, and others 3. (Note:
on 3:U and 3Z machines, measure upper bar from
line marked 2, not 1) For special reductions if
accurate work is required, use hundredth inch
scale and magnifying glass.

1t is best, alter a special reduction has been set,
to check pantograph. First place a point in spindle,
then raise table, until point clears by a fraction
of an inch; next follow inside of copy holder with
tracing style. 1f the point follows parallel to T-
slots, the reduction is proper. If the point forms
an arc or angle, the setting should be recalculated
and reset. I point still runs off, it can be cor-
rected by loosening either of the slider blocks
and tapping, one way or the other, until path of
point is parallel.

(For 1 to 1 reduction on 3U, 3F, 32 and 3X
machines, transfer style collet from end boss to
second boss on tracer arm, set lower bar on grad-
uation marked 1 and 2, and upper bar set on
graduation 1)

4. To set tho Pantograph, proceed as outlined in
paragraph 6, page 3. Never force the Pantograph
bar blocks by striking with a hammer or any
hard object. These blocks are tested before lea
ing the factory and, if at any time while setting
the Pantograph, you find these blocks too tight,
ascertain the cause. It may be that you have not
loosened the nuts sufficiently, or they have be-
come gummed with ofl.

SETTING THE PANTOGRAPH, USE OF COPY, MASTERS
AND TEMPLATES

5. Use of Copy, Masters o Templates

The originals from which reproductions are
made are known by various terms. "Copy” is
the term most used. It applies specifically to the
standard brass letters or type which are set up
in the copy holder of the machine and which
guide the Pantograph in reproducing. Shapes
as distinguished from characters are also called
‘masters, special copy, or templates.

6. Over B0O sizes and styles of special copy are
listed in our Master Copy-Type Catalog. The ex-
amples shown on the cover of this Catalog will
give a good idea of the variety of forms avail-
able for Pantograph work. In this Catalog the
sefting up and use of standard copy on the
machines, the simplified ordering instructions,
the suggestions for making up copy in special
shapes, etc., will be found helpful.

7. The numerous illustrations of actual work, pro-
duced with various kinds of copy, in our Panto-
graph and Duplicator Bulletins will also be help-
ful in considering copy.

8. As a rule, copy is not strictly seltspacing, there-
fore the spaces between the characters should
be adjusted by inserting suitable blank spacers
which are furnished, when necessary, with each
set of copy. Each line when set in the copy-type
holder should be held tightly between the
clamps furnished, as shown in Fig. 3, page 24.

9. After setiing up the copy-type in the holder, and
before engraving, be sure that the holder is
firmly against the stop screws “N" or "T" (page
3) in copy holder base. It is then square with
table. Do not disturb these stops. They are prop-
erly adjusted when machines leave factory, and
any change will throw copy holder out of square
with table. T-slots in the machine table are also
parallel with front edge of table. This is also
true of Tslots or dovetail grooves in copy hold-
ers. This makes it easy o set up work and copy
in accurate parallel relation to each ofher.

10. When several lines of reversed type are set up
in a copy holder, an easy way to check for spell-
ing and position of characters is by making a
rubbing with a sheet of tissue, then look on
reverse side and read.
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Figs. 1 and 2 re-
placed by Fig. 3.
Fig. 3—Copy-Type
Set up in
Copy-Type Holder

COPY HOLDERS

Copy is held on the machine by means of the copy.
holders provided for that purpose. A number of dif-
ferent styles and sizes are provided. These are illus-
trated in the Gorton Accessories Catalog. Where
special copy is used exclusively, we recommend
holder 82, or for very laxge copy plates, holder 36-1.
Gorton standard brass copy characters have beveled
edges fitting the beveled groove holders. All these
‘holders are interchangeable, can quickly be removed
from the machine whenever the work requires differ-
ent sizes of copy, eic.

USE OF TRACING STYLES — KINDS

Three different kinds of tracing styles are used with
Gorton Standard Pantograph machines. For all cut-
ting of sunk letters and designs from 90 degree
V-Groove copy, as shown in our Master Copy-Type
Catalog, style No. 3253-A (in our Accessories Cata-
log) is used. For cutting sunk letters and designs
from square bottom groove copy, also for relief
(raised) letters and designs from relief copy, the 25-1
or 795-] tracing siyle sels are used. Seo our Acces-
sories Catalog.

For 3B and 31 3dimensional machines, round nose
tracing styles are used a great deal. Such tracing
style sets are illustrated in our Accessories Catalog.

CARE AND USE OF STYLE 3253-A
(Figure 4 at right)

This style should be kept ground 1o a cone of $0
degrees included angle in a Gorton cutter grinder
by means of the 2/10” dia. collets which can be
supplied for this purpose. Seo our Accessories
Catalog. If the grinder is not of the collet type, use
the small V block attachment funished, and the
small collar which slips on style. All sunk V-Groove
copy is made to 90 degree angle and if the style
is not accurately ground to this angle and kept
sharp, the copy-type will soon be damaged so as to
cause imperfect lettering.

Keep copy-type grooves clean by rubbing out several
times a day with slightly greasy rag. This takes but
2 fow seconds and style moves over the copy with
much loss offort. The style, when placed in the
lines of the copy, should be clamped in its collet on
the long arm of the Pantograph in such a way that
no excessive straining of the Pantograph joints is
caused. The slight springing when the style is moved
from one letter to another will do no harm.

CARE AND USE OF STYLES 7951, 25-1
(Figure 5 below)

These are for engraving raised letters and designs,
or sunk lettering in which the thickness of line is
not uniform, as it is with plain block letters. Where
the reduction ratio is large, the styles and rollers
251 are used. Where it is small, and for final finish-
ing, the styles without rollers (795-1) are used.

If the cutter is in the exact ratio of reduction to the
styles to which the Pantograph is set. the forms en-
graved will be accurately proportioned to the forms
of the copy. The exact size may be conveniently
caleulated in decimals of an inch by reducing the
diameter marked on the roller in the ratio of reduc-
tion to which the Pantograph is set. Thus, if the Panto-
graph be set 10 reduce to one-tenth the size of copy,
a cutter 06" diemeter must be used with the 6"
roller. It is generally desirable to use the largest
roller with a proportionately large cutter to do the
rough work of outlining and removing the bulk of
the stock, and to use the smaller rollers, or styles
alone, with corresponding cutters, only when neces-
sary to roach into fine spaces or comers of the work.

CARE AND USE OF ROUND NOSE TRACING
STYLES (Figure 6)

The same general rules apply as above, except that
for accurate work the round nose of the style must
be ground to exact radius, as well as the style diame-
ter. The same instructions apply as for grinding
round nose cutters, page 3.

Fig.4
Using Sunk V-Groove
Copy on Machine

Fig.5
Using Relief (Raised)
Copy on Machine

Fig.6
Using Model on
3-Dimensional Machine
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When sunk, V-Groove characters or designs are to
be cut in fairly soft materials as wood, Bakelite,
fibre and sometimes brass, the design may be drawn
on or transferred to a piece of Bristol board. Then,
using a small knife or tool with a beveled edge
ground to 90 degrees included angle, and having a
slightly dulled point, run over the drawn lines. Press
faifly ard 50 as 1o get a line 164" 1o 1/32" deep:
Now smooth over this line with a hard lead pencil
having a poiat spproximately 90 degrees alsc. This
smooths out the roughness. Then give the whole a
coat of shellac for added stiffness. Bristol board copy
should always be made up 3 to 10 times larger than
the work, and never used to produce very accurate
work.

TRANSPARENT CELLULOID

Transparent celluloid, preferably about 1/16", can
be conveniently used as master copy for cutting in
barder materias. than given sbove under Bristol
board, and is satisfactory for light cutting in steel.
1t is largely used for jewelry dies and other dies
and molds where the entire design is cut sunk in the
die or mold. The transparency of this material per-
mits laying the drawing under the celluloid and
cutling in the lines as described above, using a
hollow ground 45 degree angle hand graver. It is
not necessary to go over the lines with pencil or
to shellac as it is with Bristol board. An oily rag
rubbed over the celluloid copy will cause the tracing
style to follow the grooves more freely.

LINOLEUM

Linoleum such as artists use making block prints,
about %" thick, is also suitable for light cutting in
steel and for the same character of work as the cellu-
loid. We find that for linoleum it is best to cut in
the designs, using a round nose tool instead of an
angular one, The tracing siyle of machine is then
rounded to conform and polished for greater smooth-
ness. A lttle oil rubbed on the copy helps the tracer
to slide smoothly.

BRASS

All Gorton standard copy is made of brass. It is the
material most generally used where a permanent
copy is desired and where it is necessary o do heavy
cutting, Get Engraver's brass such as listed in the
Gorton Master Copy Type Catalog. Ordinary brass
is hard to work, and raises a burr when cut. Since
brass is 50 much harder than any of the fore-
going materials, it is not practical to work it with a
hand tool and it will be found necessary to rout in
the designs on a vertical miller, or by using the
Pantograph machine spindle locked in the routing
position. Swing the radii required for characters and
designs with a circular table or by means of the
graduated circle copy illustrated in our Master Copy-

MAKING SPECIAL COPY or MASTERS for FLAT
or 2-DIMENSIONAL WORK

Type Catalog. This latter dovice will be found very
convenient even where a circular teble is already
2t hand.

DOW METAL

‘This is obtained in sheet, rods, etc., from Dow Chem-
ical Co. Midland, Michigan. This is lighter than
slumingm and freer cuttng than either aluminum or
ass. It is very useful for masters requiring d
cutting with scaall delicate cutiers B

ZINC

Zincs made by a photo-engraver, direct from a draw-
ing, are often used for reproducing raised patterns
of intricate design in steel dies. This process elimi-
nates practically all hand work in producing the
master, irequently saving much time. A drawing of
the design, exact size of master desired or enlarged,
is given to the photoengraver and he reproduces.
it 1o the desired size in the zinc. Special instructions
should be given o etch the plates deeper than stand-
ard for ordinary printing practice 1/32" deep if pos-
sible. Bofore using the zinc on the Pantograph ma-
chine, trim up all the lines to eliminate any ragged
edges, and leave a square botiom o the etching.

HARD CHROME—Plated Brass Type

Hard chrome plated copy-type, both standard and
special, can now be furnished. This is less expensive
than steel copy-type and stands up well under
hard usage.

STEEL

For production work where copy will be traced
thousands of times and subjected to continual hard
use, steel copy, hardened, is often used. This is
pariicularly true where heavy cutting will be done,
such as the profiling illustrated in Gorton Pantograph
Engraving Machine Bulletin.

SPECIAL COPY

We specialize in the making of special masters for
those companies not having facilities or time to make
their own.

Making Models
for 3-Dimensional Work

METAL MODELS

For reproduction of extremely delicate detail such
as might bo required in a medel for the foral design
on a silver spoon die, or a die simulating feathers
on an eagle’s head involving hundreds of minute
lines and reliefs, it is almost impossible to reproduce.
from anything except hard metal. Softer materials
will chip or scratch, and if this happens when the
die is almost finished, it s very often spoiled. There
are several methods for making metal models.
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(CONTINUED)

METAL MODELS FROM WAX OR CLAY
Sculptor's models of wax or clay can be used as
originals for the making of working models to use
on the Pantograph machine by pouring a stone mold
around them &s outlined under “Stone Composition
Models.” From this stone mold a hard alloy brass
casting can be poured. Ordinary brass castings are
oo salt, but properly alloyed the materal can be
made extremely hard, 50 as to withstand pressure
of the smallest tracing point without denting or break-
ing oft. Such hard alley brass models are generally
preferred for such delicate designs as are mentioned
in the first paragraph.

METAL MODELS BY THE ENLARGING PROCESS
A new photographic process is now being used for
making enlarged models. This method is being used
successfully in many types of work.

CAST IRON AND BRONZE MODELS

These materials make good models, the cast iron
being practically as good as a steel original, for all
but the smallest raised designs, on which it is more
apt to crumble.

METAL COATING OF MODELS

Several spray gun processes are now used for spra;
coating i e any metal desired. One of sind
‘methods, known as Metallizing, is available from the
Metallizing Company of Americe, with branches
throughout the country. By this process a hard metal
costing may be sprayed over a sofl base. as siel
over brass, lead bronze or zinc, etc. We do mot
recommend the process for coating stone or wood
models as the thin metal coating (four to ten thou-
sandths as desired) does not form a perfect bond and
tends to loosen and crack under continued pressure
of the tracer. See also at right, “Material for proof
castings and impressions.”

BAKELITE AND OTHER PLASTICS MODELS
These materials make very good models, and can be
esaly worked by hand or with a millng cuter. Ot
‘materials than te which we recommend are:
Catalin, made by the American Catalin Corporation,
1 Park Ave., New York City, or Marblette made by
the Marbletie Corporation, 37-21 Thirtieth St, Long.
Island City, N. Y. Any of these materials can be
obtained in blocks, sheets, and rods. They can be
sawed, drilled, planed, carved end polished.

HARD WOOD MODELS

Hard wood can be used but we recommend the

plasic materials s boing harder and less likely to
dented by the tracing style. The size and shape of

smallest tracing style will largely determine the hard-

ness ed in the model, Where hard wood is

used, seasoned close grained stock should be se-

lected, and cutting or carving should be done on

the end grain if possible.

STONE COMPOSITION MODELS

For comparatively simple shapes, having smooth,
flowing lines without sharp corners or projections

nhich might chip off, stone models are very pra
tical and the least expensive of all to make. They
consist of a powder and liquid which is mixed to-
gether and poured into a mold or around the original
10 be reproduced. The materials recommended, when
fully set, in 12 to 30 hours have a tensile strength
upwards of 1,000 Ibs. per sq. inch with a smooth,
hard surface. They do not expand, warp or crack and
hold accurately to size and detail. These materials
can be turned, planed, drilled, filed or finished and
when fully set resemble marble in hardness. The
makers issue complete instructions for use. We
recommend the following: Titanite made by The S.
Obermayer Co., 2563 W. 18th St., Chicago, IlL, with
branches in Cincinnati and Pittsburgh. In using these
materials it is_advisable to sprinkle model with
powdered graphite.

In reproducing from stone composition models, the
grovind tooth burts shown in ou Accessories Ca
Iog will be found very useful —on account of the
many flutes continuously in contact with the work,
chatier and possibility of chipping the model is
greatly reduced. These burrs will also produce an
extremely smooth finish.

MATERIALS FOR PROOF CASTINGS AND
IMPRESSIONS BISMUTH ALLOYS

The Cerro de Pasco Copper Corporation, 44 Wall St.,
New York City, make a Bismuth Alloy known s
Cerrobase, which melts at 255 degrees . and has a
zero shrinkage. This is suitable for making proof
castings of dies and molds. It can also be used for
models, but is rather soft and easily dented with a
sharp tracing style. It is quite strong, however, and
forms a good base for a hard spray gun coating or
electro-plate coat of hard chromium. With this treat-
ment it makes an excellent model.

PUTTY

Another very satisfactory and inexpensive material
which we use altogether for taking impressions of
dies and molds is our Gorton Impression Putty, put
up in ¥ Ib. pieces. This can be driven into the mold
and pulled out, retaining its shape better than ordi-
nary plastilene or modelling clay commonly used.
The material is listed in Accessories Catalog. In using,
we place it on the end of a hard wood block or dowel
if for a small die, driving it in by striking the wood
block with a hammer. To remove from die, pull away
the wood block, and if care is used the putty will
come with the block.

SCOTCH TAPE

Double faced Scotch Tape is now being used exten-
sively for use in making special masters and for
holding down small work which cannot be held con-
veniently in clamps, vises or other work holding
fixtures. To use, place tape on brass sheet, making
sure tape is smooth, and press on, then place copy
type or work on 1op of tape. Pressing down with arbor
press will make copy fype or work hold securely
‘enough for any ordinary work.
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For curved work on all 2dimen-
sional type Gorlon Pantograph
machines a herdened steel form- ..

ing quide is necessary in addition S ——

to the flat copy or master tem-
plate. Mustrations of the forming
quide in use are shown on these
pages and in the Gorton Panto-
graph Engraving Machine Bul-
letin. Various types of forming
quides are illustrated here,

The forming guide should be the
exact opposite of the work and
Preforably made of tool steel
hardened. For instance, if the work
is convex, the forming guide
should be concave, Before using,
its contour should be matched
precisely with the part o be en-
qraved. This is done through the use of lamp black,
‘mechanic’s blue, etc.

The making of forming guides can be avoided, in
many cases, through the use of adjustable forming
quides, described in our Pantograph Bulletin. These
save the expense of making hardened quides from
solid steel blocks.

Forming guides may be made by turning on a lathe,
shaping on a shaper, milled with a formed cutter or
by hand with 2 file or hand grinder.

The forming guide is secured to the forming bar by
means of four small screws in position shown in
‘photographs.

Assuming that the work is secured to the work table
and copy on copy holder the general procedure is
as follows: (A defailed account of one particular
setup is described later).

1. Check to see that cutter point and former point

are approximately the same size, especially on a
small radius.

el
T

Forming Guide Shown in Circle

USE OF FORMING GUIDE

2. Lock spindle floating move-
ment and locate work in rela-
tion to copy.

. Release spindle floating move-
ment and allow former point
to come in contact with guide,
‘which should be directly above
work.

1. Extreme care should be ob-
served in locating forming
quide in relation to work. Place
2 cutter blank, having a coni-
cal point, in the cutter spindle
and raise work close to cutter.
Now move the cutter point over
surface of work by moving
tracing style. If the point does

not follow the curved surface of the work, move

work table in the necessary direction.

5. When the work is in direct relation with the form-
ing quide, the copy will probably be found out
of alignment with work, due to moving the table.

6. Copy should now be located by shifting it back
and forth and placing tracing style at extreme
points, noting when cutter point locates laterally
with work. After lining up, lock the table and do
not move again.

7. Cover forming guide with grease so former point
will slide without friction.

When this has been done, the engraving can pro-
ceed without further thought to the forming guide.
The spring in the spindle will always keep the former
point secure against the guide, thus causing the cut-
ter to follow the same course as the forming guide
surface.

TYPICAL FORMING GUIDES

\ .

YISUS

,\"Q -

o —
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Showing Relation of Forming Guide to Work

Place dial on work holder 531 or 2561 and make
sure dial is running true by indicating within .002".
Square work holder with table T-lots and clamp
tight. Fasten forming guide, exactly the opposite
shape of the dial, to former bar — square with the bar.

For this work, we should use circular copy holder
331 in which copy cannot be shifted sideways,
making it necessary to shift work instead, when
lining up.

Turn copy dial to centerline of zero, which should
have a center line. Place tracing style in center line
and place a point in spindle. Then line point with
approximate center of dial. Loosen former lock pin
in front of spindle and make sure spindle works free
and that the former point follows guide perfectly.

1t spindle does not “float” freely, it may be due to
belt tension being too great. If spindle sticks after
adjusting belt, remove spindle, cloan and coat with
light oil.

Bring point to about 1/16” from work, then move
tracer to see if point follows job surface for about
3" each side of center line. If it appears to follow
closely, move the work closer to point and continue
1o move style back and forth. As the point gets closer
to the work check to see if the point comes closer to
one side than the other of the dial. Compensate by
‘moving table until the point follows surface perfectly.

Next loosen nut holding dial in place and turn dial
until the index line, which is to match the zero, lines
up with point when style is in the center line on
master, .

BORTON

RACINE.WIS., US.A.

Other Forming Guides and Holder

The job is now ready to be engraved. Remove point
and place cutter in spindle. Cutters ground 60 de-
grees included angle degrees are recommended for
‘most work of this kind. Use cutters suited to job if
it runs eccentric or a steeper angle is preferred.

Cut about .007" deep for numbers. If job runs eccen-
tric, or a steeper angle is required, cutters ground
to suit the particular job.

GENERAL FORMING GUIDE SETUPS

1. Concave surfaces are primarily the same as de-
scribed for straight dial work.

2. Jobs where whole copy plates are used are
treated practically the same as the above, with
the exception of truing the job up with the former,
then placing point in center of job and moving
copy plate until style point falls in center hole
of copy.

3. Jewelers find that for intricate work a special
Matrix Feed Works No. 2052 (shown in Panto-
graph catalog) proves quite useful. This device
gives the operator more feel and control of the
cutter, resulting in greatly increased accuracy of
‘work.

4. In jewelry die work, operators find it works well
to use drill rod blanks tumed to the proper form
and hardened. These blanks are turned to a 5/16"
shank. These formers fit a special holder which
fastens onto the former bar the same as a solid
forming guide. Formers may be changed in this
holder in  few seconds. (Holder and a few guides
are shown in photo at top right, above.)
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Roll Attachment 727-1 on 3U Pantograph Machine

727-1 ROLL ATTACHMENT
“MOUNTING

On 3L 3dimensional machines, place graduated
scale of roll attachment toward operator's position.
On other late model Pantograph machines the scale
should point towards front of machine.

Lower machine table and wipe clean. Match bolt
holes in attachment with T-slots and tighten bolts in
place, making sure the attachment is square with
front of table. Free lock on top slide and lower base
to permit attachment to move freely.

On 31 and 3.U machines shipped since June, 1339,
cutter heads have been prepared for use with the
roll attachment, Older machines of these models
and all 3Z and 3-B machines must have cutter heads
prepared for mounting the attachment. This may be
done by the user, or the cutter heads may be shipped
1o the factory to be fitted free of charge.

ON 2DIMENSIONAL MACHINES: Belt must be re-
moved and belt tension rod and brass fork that fits
2gainst spindle removed by loosening slip nut. Then
lock spindle in lowest position. Next insert dowel
pins of attachment connecting bracket to cutterhead

with set screws, Then replace belt tension rod and
put belt over proper pulley and tighten.

ON 3.DIMENSIONAL MACHINES: Fasten bracket
connecting with upper slide of attachment over ma-
chine spindle, when spindle is locked in lowest
position. It is not necessary to remove bells or ten-
sion rods on these machines.

Rotation of attachment spindle is accomplished by a
steel band, running over rollers, under sufficient
tension to prevent slippage of the spindle. The band
s adjusted before leaving the factory, and should not
require any attention for a long time. If this band
should require tightening, remove the tubular shields
by loosening the small set screws. The tension ad-
justing screws can then be adjusted to exert more
tension on the band. Excessive tension should not
be applied, only enough to prevent the spindle from
slipping. If the band is 100 tight it will cause the
echanism to drag, and not operate 25 sensitively
as it should. Band should be left slack when attach-
ment is not in use.
For mounting work on the attachment spindle, the
tension on the band should be released by means of
the small lever with plunger locking pin, bringing

*Send to factory for print showing mountings for various models.
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Roll Attachment 727-1 on 3-B (3 Dimensional) Machine =

it o an up-position. The spindle and work can then
be rotated freely without any movement of the car-
riage slide and the work can then be properly lined
up and the lever returned to its locked position,
which will automatically tighten the band to its orig.
inal tension. As the lever is moved to its locked
position, the work may rotate slightly and if it is
necessary to line the job up accurately with the
cutter, it is only necessary to move the table slightly
with the table screw. Work placed on the machine
bo held with a chuck, arbor or special fixture,
should be accurate to .001". Check attachment
10 see that it runs true with the copy holder, by
placing a point in the spindle, and moving tracing
stylo along edge of copy holder o see if the point
lows eago of rol to bé engraved. i the point doss
not follow properly, loosen fastening bolts and ad-
just attachment on table until roll is parallel with
spindle movement.

Measure diameter of oll to be engraved, loosen
brass thumb screws holding engraved scale and set
scale for proper diameter. £ach graduation on scale
is for 118" of diameter. Then center work with mas,
ter. Replace point in machine spindle with cutter and
proceed with engraving the same 2s on flat work,
with the exception of taking lighter cuts. Cutter must
be kept sharp, even more so than for highly accurate
flat engraving, to insure a clean, even cut.

1t is important that the ball bearing slides be kept
clean and free from chips. While the slides are pro-

tected by shields and leather chip aprons, the use
of an air blast in cleaning the machine may force
some chips into the ball bearings, causing the slides
to stick and possibly damage them. For this reason it
is advisable to use a brush for removing chips.

750-1 ROLL ATTACHMENT

Roll Attachment 750-1 can be used only with 3L and
3Z machines. On these machines the mounting and
operation is exactly the same as with the 727-1 Roll
Attachment, the operation of which is described
above, except that only one-half the roll, regardless
of diameter, can be engraved at one setting.
The graduated scale is set for the exact diameter of
the roll to be engraved (each graduation represents
%" of diameter) and engraving started, first making
sure the engraving to be done will exactly surround
the roll or portion of roll to be covered.
When half the roll has been engraved, release drive
band tension by means of the small lever with lock-
ing pin bringing it to an upposition. Then revolve

I until work corresponds with copy with first
character of copy remaining to be engraved follow-
ing last character engraved. It will be necessary to
reset copy in most cases, moving unfinished portion
to opposite end of copy holder. (An aid in resetting
work is the carrying over of the last character en-
graved so that copy and work can be lined up
accurately.)
Otherwise, proceed exactly as with the 7271 Roll
Attachment.
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LUBRICATION: For spindle keep oiler filled with le Spindle Oil Velocite Ofl “S"
or equivalent, Turn down grease cup once a week and refill with Gargoyle BRB No, 2 or
equivalent. Use light or medium machine oil at all other oiling points — once a week.
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only be required after years
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ADDITIONAL HEADS FOR USE WITH 3752 GRINDER
(Not Shown on Drawing)

7161 Plain Head.
737-1 “V" Block Head for 1.G, 3G, 3F and 3U Removable Spindles.
7381 V" Block Head for 3K, 31, 3X and 3Z Removable Spindles.

9886

For CUTTER GRINDING INSTRUCTIONS and
OPERATING SUGGESTIONS, see pages that follow.

For Mechanical Specifications and complete description of this and other Gorton Cutter
Grinders and Accessories, see Gorton Accessories Catalog.
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GENERAL
The importance of correct grinding of the cutters
used on Gorton Pantograph machines cannot be
stressed too strongly. Satisfactory work cannot be
produced if the cutters have been incorrectly ground.
The following instructions on cutter grinding should
be read and carefull followed. It is absolutely es-
sential that suitable equipment be available for
grinding the small cutters used with Gorton ma-
chines. If you do not have such equipment, we would
suggest the purchase of a Gorton 3752 or 2656
grinder, as shown in Gorton Accessories Catalog.
Both these machines operate in the same manner.
The 3752 has many features not incorporated in the
2655,

If no cutter grinding equipment is available, Gorton
taper shank cutters can be ground on the Pantograph
machine by using the mounted wheels described
in our Accessories Catalog. Use maximum speed
of 8000 RPM. (The attachment will not handle
straight shank cutters) These have a taper shank
and fit in the cutter spindle. The cutter is held by
Attachment 268-1 illustrated on page 37. We do not
recommend this method unless it is impossible to
purchase a cutter grinder, as it throws grinding dust
over the machine which works into the slides and
bearings.

SHAPE OF CUTTER POINTS

Practically all of the cutters used in Gorton Panto-
graph machines are of the single lip type. A typical
assortment is illustrated above. Occasionally for
special work, 3, 4 or 6 sided cutters like cut above,

are used. Standard spiral flute end mills are also
used for side milling, as in profiling, and for some

types of die<cutting. Reference to Accessories cata-
log will show suitable cutters, with collet, etc., for
holding. In general, the single lip straight shank
cutters are used for heavier work and the Gorton
taper shank type for the lighter engraving of small
characters and designs.

Single lip cutters are usually ground with a conical
point, the angle depending on depth and width of
face required. Tables of suggested angles and clear-
ances are given on pages 34, 35, 36, 37.

GRINDING WHEELS

Use the correct grade of abrasive wheel as recom-
mended in the Gorton Accessories Catalog. The
wrong grade of wheel will easily draw the temper
of small cutters and make them soft. Dress wheels
frequently with the diamond dresser provided, and
also listed in Accessories Catalog. This is very in-
expensive and will repay its small purchase price
‘many times over. (One is furnished with each Gorton
grinder) Occasionally go over wheels after diamond
dressing with a star wheel dresser. Keep wheel free
of grease and avoid touching with greasy fingers.
Never grind continuously in one spot; keep tool
moving. Keep wheel spindle snug and free from

vibration.

Special wheels for grinding and lapping the new
hard alloys are listed in the Gorton Accessories
Catalog. These permit much faster grinding and
lapping of these materials than heretofore possible.
When grinding tungsten carbide tools dry, never
dip in a coolant —it may cause checking. Do not
force the tool against the wheel —use light pres-
sures only.
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GRINDING SINGLE FLUTE GORTON CUTTERS ACINC.WiE. U.S.A

Trueing Grinding Wheel — Fig. 1
Before grinding cutters. true up the grinding whee! using diamond tool 7565-A (Accessories g—l
Catalog) which i tursished with grinder, This tool has & tpe shack and can be inserted

in grinders having ool heads fiting Gorton taper shask tools osly, o It can be held on s Y
dameter tn a % colle fn aay of the collet typo ool Boads. Aller inserting the diamond.
s0 1o Basd at approxmatly the same relation o whesl 43 shown i Fi. 1. Then swing Fig. 1—Trusing Wheel

actoss face of wheel by rocking the ool head in much the same manser as for grinding 1
cutter. Aveid iking too hesvy & cut from the wheel wih the diamond. One to two thousandiha
of an inch should bo the vory meximum. If the dismond fails fo cut freoly, loosen it and
tum slihtly in tho tool head. 50 as fo present & new and unused portion of the diamond
o the wheel.

Rough and Finish Grinding Conical Point — Figs. 2 and 3 =

Set 100l head of grinder to angle desized oa cutting edge (see Fig. 2). This usually varies
from 30 to 45 degross, depending on the work desired. Recommended angles for relel
characters on stoel stamps for various work are given on page 41. For most sunk latier or
design engraving o Bakelite panals, brass and metal plates. oic. & 30 dogree angle is Fig. 2—Set Tool Head to
used (60 degroes tncluded). Now place cutter in tool head and rough grind to approxime Desired Cuter Angle
size by swinging across face of wheol as with the diamond dresser above. Do not rolste

e log ol bl adfores
Ot i 4 by o i ko T 7 s o o Bk B R

g iptfon ripllbsop ot oy il dipeliard iy
iyt T e AL e S S P i i 2 =
e sy /
Grinding Flat to Center — Figs. 4and 5

e ining the lat exacly to cote, Fo avorsge work tis fa may be I .
il ful o overste, 5 to ball 8 housash. Fo vry small dlicate wark however, t s F19. —Rough and Finished
Sbecliy sl o s i 1 ey o o, Al erto i e enly Conical Shape
Sepernc o eding o cone d fhe plet il apyens da'la Pl 4 To Sarrom Al

qrind the a 1 cunir 8 in Fg. 5. For cuers used on vy kmal accrte wor, ssamios
T potnt with  magatying glse 1 see 1al fat 4nd cone polnt clacide exscly. Be very
Chsta ot 1o rod the et down o a1 I mach btier 1o Joav 1 il ful

Grinding Chip Clearance

Tho cutter s now the correct angle, with & culting edgo, but it has 8o chip cloarance. This
must bo provided to keep the back side of cutter Irom rubbing against the work and hesting
excessively, and 1o allow tho bot chips to fiy olf resdily. The amount of clearance varies
with angle of cutter used. The following table wil be found a very good guide in estab-
lishing sufficient clearance.

Fig. 4—Flat not Ground

" to Center
Conical Paint Cutter Angles for Clearance
Asgie st Cloarance Asgle st Clesrance
Calting Sdge “Angle Cuting Bige Angle

25, .
20, %
150 aseg
- 10 .
S o
for one aide of cutter For instanco a cutter having 45 degree angle will
included angle, Now set the tool head for clearance anglo desired. 1 the
conical point was ground as described above, 10 45 degrees, then & 40 degiee cloarance angle
will be used. Set the tool head back o 40 degrees.

Fig. S—Grinding Flat
to Center
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Fig. 6—First Operation
in Grinding Clearance
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Fig. 7—Second Operation
in Grinding Clearance

~—CLearAnce

Fig. 8—Section through Cutter
atter Grinding Clearance

of Fig. 8

Fig. 10—A “Tipped-oft"
Cutter

GRINDING SINGLE FLUTE GORTON CUTTERS

Grinding Chip Clearance — First Operation — Fig. 6

Now feod cutter into faca of whoel very gesly, Do not otae, and hold the back (round
sido) of concal point against wheel. Gradually foed in toward whoel rocking the cutter
continuously across face of wheel and without turning, until 8 flat is ground which runs
ot exactly at the point of cuttr, as Fig. 6. Check this very carofully, with & glass i necos-
sary. 10 bo sure you have reached the poiat with this fla. Be extromely careful sof o go
beyend. Now you are resdy for the final operation.

Grinding Chip Clearance — Second Operation — Figs. 7, 8 and 9.

Now. without furning the feed handwhes! any further, rough away siock as Fig. 3, then
sotae cutter againat e of wheel as Fig. 7. grinding away all stock on bick f conical side,
U fo the cutting edge. B extremely careful al this poiat not fo turn the cuttr 0 fas, and
thus grind away pat of tho cuting edge, All chatter marks must be cleaned up however and
1o etfect thia, it is Goneral practce to remove an additionsl thousandih of an inch, or 50, as
Becessary. on the cuting edge isell. Watch the point designated by s aiagrams.
I thin very point is ot correcty ground, the cutter will not work, regardless of how
pertect it may bo farther out cn the taper of cone. A section thiough the cutter should
0w bo like Fig. 8, and an external view like Fig, 9.

Tipping OFf the Cutter Point — Fig. 10

For engraving haicline letters up fo hall a thoussndih in depih the cutter point i not
Hlattoned or “tipped oft." For all ordinary work however, it is best to flaten this point as
much aa the work will porm, as it ia very diffcult 1o rotain a koen edge with such a fino
point and when the point brosks dows, the cutter Immediately fails to cut clesnly, Tipping
off is usually done by holding the cutfer In the hands at the proper inclination from face
of grinding wheol, and touching it very lightly against the whoel, o by drossing with an
oil stone a5 explained below. The angle “A" (Fig. 10) should be spproximately 3 dogre
‘Thia causes the cutter 1o bile into the work like a drill, when fed down. The angle
(Fig. 10) varies depending on the material to be machined with the cuter. The following iable
ill sorve as a guide in maintaining this sngle

Rake Angle Table for All Single Flute Cutters
Material o be Cut Angle BFig. 10

Tool steel .......... . 510 dogrees
Machine stoal ... 1015 dogroes
Hard Brass ... 1520 dogrees
U — . 2025 degrees
Bakelite, Calluloid, Wood, Fibro 2025 degroes

Caution

In all finish grinding operations extreme care should be taken not o asseal (burm) the
cutting edge. This can be dono by (1) Feeding foo fast ato tho wheel, (2) Removing too
much sock at & pass, (3) Holding cutter continuoualy against the whoal, (4) Failure to keop
the wheel true and cloan as recommonded on page 4. The tool head is armanged to rock
back and forth across the wheel 30 43 o provide interrupled grinding cus, thus giviag the
cutter a chance o cool.

Stoning Small Cutters

Tho tipped off poiat of cutier (Fig. 10) can be drossed 1o size and propor angle, with an
oiisione. This can also be done o advastage on the cuttng edge and also the fat, but we
o not recommend stoning these as It s very difficult 1o duplicate the angles oblained in
tho grinder, wih the cutter held by hand cn an olsione. Our experience on cutters returmed
o us for rogrinding has proven that cutier are very frequently spoiled by sioniag. For this
roas0n we recommend that the cuttr be finiahed entirely o the grindes (excopt for dressing
the tipped-off point as explained above) unless tho stoning s done by sn expert who is
thoroughly familiar wih tho job. If sioniag s atiemplod. be sure 1o keep the flat square.
Itls very easy to stone a cutter down below the point 0 i wil sot cut.
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Grinding Square Nose Single Flute Cutters — Fig. 11
When square nose singlo flse cutters are ground thay should slways bo tipped off as
explainad on opposite page, Fig. 10, unless all the cuttng will be done with the side of cuter,
in which case the end will not matter. All traight side (squaro nose), culters have, of course,
cloarance ground on the culting edge as explained above and Wlustrated In Figs. 7 ead
At ginding the flat to conter (which is very easily chocked with this siyle cuttr by using &
micrometer) clexrance is grousd by feeding in the roquired amount toward wheol and turning
the cutter untl all stock has been removed from tho back (round side) tight up 1o the cuting
odge, as Figa. 7 and 8. A table of recommended cloarances for various diamoter Square
Noso cutters s given below.

Chip Clearance Table for Square Nose Cutters

Loz

15"
018"
o0

Clear.  Example: To grind clearance on a 1/10" dia.
ance  Squaro Noss cutter. Grind the flat as ouilined
o

above. Then feed back (round side) of cutier
againat wheel unt] t fust touches. Then feed
in 004" and rotate cuttr 20 a1 to grind a

all material oxcopt cutting ed

Ball Nose Cutters — Figs. 12, 13 and 14

Gorton 3752 Grinder with 717.1 Tool Head Is designed espocially for grinding ball noss
cutters. To grind. proceed s follows:

Grinding Chip Clearance on Straight or Tapered Side
Set up in tool head and. rough and finish grind for chip clearanco and cuting edge a1
Blained above for Square Nose cutters (f the ball aose cute is o have staight ides ke
Fig. 12)or as explained sbove for Conica pont cutiers, f the cuter a fo hav & conical
side as in Fg. 14,

Grinding Flat to Center

Before 1ough grinding the ball ncse, be caralul 1o ses that the fat is ground exactly to
contes a8 ezplained provioualy for square noss cutters.

Rough Grinding Chip Clearance on Ball Nose
it the collet 1ol hesd 1o the correct anglo n degrees. setiog fo the Rake Angle Sale,
(sno "W." pago 31 and uaing the tables for clessance angle “B" Fig. 12 recommendad for
cuttrs 10 ba wsod on materisl lsted thre. Wa fnd hat 10 dogroes s suiable for nextly
al inds o work and all butth vory solest mteras

Now iasert cuttr in collet, using tha gaiige No. 9839 which fils on fat surface of tool hesd
and is beveled at proper angle for settng all size cutiers. With the cutter set by gauge.
lock from turning by means of the index pin.

When tho cutter and tool head are adjusted for rake and clearance angles, it is mecessary 1o
s6t tho collet spindla off center 1o obtain » porfoct radius. This s accomplished by loosening
siop sctow “U" (Drwg. 9885, page 32) onehall fum and turning the knurled micrometor
hand whel 1o the loft approximately 004" for avery " of cutter dismeter. To relocate
spindlo on caster, tur stop screw back one-hall turn 10 s original posiion with handwhoal
sot a1 zor0.

IMPORTANT-
For grinding a comor radius on a culler, proceed as follows: Subtract radius desired.
plus 004" for overy Y™ of catter diametor from Y the diameter of the cuttr and twm

the knurled handwheel 10 the right by the amount of the difference. All setngs are
tr0m 2010 line when spindlo is on conter,

With cutter locked. bring it parallel 1o and just clearing the grinding wheal, then feed isio
whoel using loagitudinal feed bandwheel cn base of machine. Now swing hesd at right
anglos to whoel, feed cutter in uatl it touches wheel, using knurled micrometer handwhoel
X. page 31. Now swing hesd thiough an arc of 90 degroes unti radius is formed on cutier
blask, using stops lo provide 30 degrees movement for blending ball fato side of cutier.

Now relesse index pin. Rotats collt spindlo back and forth, about one-balf tan, beiag careful
1o koep slighily away from cutting edge. While rotating spiadle, swing the tool head through
2n arc each tim spindle i turmed, About ten swings of head should rough grind the surface.

—%—
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CUTTERS

see TaBLE

1
s
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Fig. 11—Square Nose Cutter
with Properly Ground Tip

see TABLE

Fig. 12—Properly Ground
Ball Nose Cutter

CUTTING EDGE

Fig. 13—Tilting Ball Nose
Cutter for Clearance

*Use Gauge 9839

Fig. 14—Ball Nose Cutter
with Conical Side
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e, GRINDING THREE and FOUR SIDED CUTTERS

FINISH GRINDING CHIP CLEARANCE ON BALL NOSE

Now feed cutter toward whoel with knurled micrometer handwheel X,
page 31, exactly the amount of clearance in thousandths called for in
table page 34. Swing the tool head back and forth, using stop Y, page 31

Fig. 15—0-Sided Cutter

reached.

GRINDING THREE AND FOUR SIDED
CUTTERS — Fig. 15
Three or four sided cutters are sometimes used for
g small stoel stamps and other small engray.
ing. They produce a very smooth finish. The index
plie on colst spindle of grindertool head hasindx
les numbered 3, 4_otc. —for indexing to grind
three and four sides. To do this two operations are

necessary, as follows:
GRINDING ANGLES OF CUTTING EDGE
Set tool head to angle desired. Then plug pin in

t travel on cutling edge side, until approximate center of ball is

GRINDING CLEARANCE ANGLE

Now without loosening the cutter in collet of tool
head, reset the tool head to the proper clearance
angle as table below. For example: you are grinding
a3 sided cutter to 45 degrees cutting edge. Referring
10 the table gives 25% degrees clearance. Set tool
head to 26% degroes and grind each flat exactly
to the point. Do not loosen cutter in collet or change
index settings from those used when grinding the
45 degree edge.

index hole for desired number of divisions, and
grind flats.
CUTTING EDGE ANGLE
Table of Clearance Angles for 3 and 4 Sided Cutters (in degrees)
ing Edge Angle)
Degrees of Cutting 25 [20 [15 [10]5

Angle of | 35ides | 26% 23 [19% [16 | 13 [10%] 7% s|2%
Clearance 4

Degrees | 4Sides|35% |30 [25% |22% | 18% | 14%[ 10 | 7]3%

7 WAYS TO INSURE PROPER CUTTER PERFORMANCE ———

1. Keep your cutters sharp. 6. Culters may break or dull from defective
2. A clean collet or spindle taper will help pre- steel or wrong temper, but all breakage
vent cutters from running out of true. troubles are not from that cause.

3. Check spindles wom in tapers, collet holes 5 1 "
’ ; . Light Cutter Spindle Belis are recommended
o arnde Tenaciun kst tlacs piicix for extremely delicate work. These endless

causes Cutter trouble
. Peadt tite wnell cvtiess ik alovier (AR & linen belts are lighter and operate the cutter
spindle smoother and with less vibration. We

larger cutter.
5. Be careful to feed cutters in ion to can furnish these belts at slightly higher cost
than standard balts.

their strength of material to avoid breakage.

GRINDING CUTTERS WITH ATTACHMENT 288-1 ON PANTOGRAPH MACHINES

I First: Insert Pantograph style into hole in copy holder. This holds cutter head
& 4 ﬂ rigid. If cutter head is equipped with depth gauge, loosen foot nut and swing
P i foot outward. Now insert grinding wheel and bolt cutter holder base in place,
= " l‘ ‘with cutter point at inside edge of wheel, all as photo at lower left. d
bl = Remove cutter holder by lifting spring slightly and insert cutter tightly,
T

using small wrench. Replace cutter holder and grind cutter point 1o the
‘proper angle by revolving cutter and shifting table with cross slides.

With cutter pointed as desired, it must be ground for clearance, as shown [
i on Fig. 7, page 35, which means grinding away the metal back of cutting
| edge 5o that cutter will cut free and raise no burr on work. To grind this
~ clearance, table must be shifted slightly so that wheel will grind above the
.m cutter point,

By rotating cutter (half turn) back and forth, clearance can be ground without
actually grinding the point and cutting edge more than just enough to bring
it to a sharp edge. Remove point slightly with a fine oilstone.

Gris Cautter with
Attachment 288-1

—7—
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Grinding Very Fine Cutter Points

Most of the difficulties experi-
enced when using extremely small
cutters on small lettering in dies
and stamps are caused by im-
proper grinding. This applies espe-
cially to the very cutter point
where possibly only 01" of the
‘point s used.

This very point therefore, is the
part that must be accurately sharp-
ened. If the actual point is ot per-
fect, a cutter that may be beauti-
fully ground in all other respects
is simply no good for doing the
work. Examine the point with a
good magnifying glass, and do
not try to use the cutter until you
are satisfied that it is in perfect
condition for doing the kind of
work you have a right to expect of it. When trouble
is experienced, usually the point is burned, or the
flat is either t0o high or foo low. Perhaps the clear-
ance does not run clear out to the point, Sometimes
stoning off the flat with a small fine ofl stone will
make the cutting edge keener.

The only way by which a cutter point can be made
to run absolutely perfect, is by sharpening in the
cutter spindle in which it runs. Most Gorton machines
have provision for removing the cutter spindle from
the machine and placing in a V block Tool Head on
the Cutter grinder. The cutter is then ground to the
conventional shape just as previously explained, all
without removing it from the cutter spindle. We find
this procedure unnecessary for any but the very
finest type and steel stamp work, however. For such
small, fine sunk letters 1/32” to 1/16" high and say,
005" 10 .015" depth of cut, grind the cutier in place.

Fig. 16— Stoning a very slight flnt on the point of the cuting
edge of a square nose single flute cutter will make it produce &
smoother fissh, especially in cuting brass.

Fig. 17— Vertal
fas ly i the cuter bo rolieved as shown. o
the same depth as for chip clearance back of the cuting odgo.

Fig. 16 Fig. 17

oecrion
oF reo

7/
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Grinding a Spiral Flute Cutter
on 3752 Cutter Grinder with
717-1 Universal Tool Head

GORTO

RAGINE.WI5.. US.A.

in the spindle of the machine to
an angle of about 25 degrees.
Trace the copy evenly and steadily.
as a sudden jerk will be almost
certain to break off the cutter
point. A correctly ground cutter
should engrave from 30 to 50 char-
acters this size in annealed tool
steel before resharpening.

Operation of Cutters—General

After the cutter has been placed in
m, it must be kept sharp
and with proper clearance at all
times. This is particularly import-
ant when running at extremely
high speed as a dull cutter burns
quickly. If the cutter raises a burr,
it is pretty certain to be dull or
without clearance, or both. Cut-
ters will not always cut the same
kind of material with equal facility as materials vary
in density and hardness, even in the same piece.

A dirty or worn collet may cause a cutter fo run out
of true. Loose or badly worn spindle bearings will
frequently cause the cutter to break.

Gorton Taper Shank Cutters

Wring the cutter (if taper shank) in the spindle very
tight. Do not continue with a cutter if it comes loose,
or the spindle will be wom so that no cutter can be
held properly. If this happens, check taper of cutter
in spindle by rubbing on a little Prussian blue. The
cutter should fit more tightly at small end than large.
I the blue shows otherwise, and the spindle is old,
it is probably wom out of true and needs replacing.

Fig. 18 —In milling lregular contours, et faste cuting will be
done i the direction of foed is upward as shown, tastead of down.

beat rosslte will bo ob-
tom widih of the
The tapes sides

Fig. 19— For milling narrow taper slo
tainod by grindiag & cutter to the full
and cutting this the full dopth as shown at lo
are then milled out using a taper cutter,

Fig. 19

oimecrion
or reeo

27
%

ImcoreecT
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CUTTER SPEED CHART

Revolutions per minute for High Speed Steel Cutters, single flute type.
Use two-thirds of speeds shown for 2 and 4, one-half speeds for 6 flute end mills.
Cater Damater
(at cutting poiad var | e | v | sne | v | e | e | ane | e
) 10,000
Hurd Woed (650800 Fupur M) | o | Do | Do | Dwe | Dwe | 00w | som | 70w | cow
“Bukalite (170250 Pt por Min).... | 10000 | 8000 | 0w | 4000 | 3000 | 2200 | 100 | 1500 | 1300
‘tEngraver's Brass and Aluminum 1000 | 16500 | 18000
o e | Mo | 15 | oo | o0 | soc0 | 4000 | aso0 | a0
(TE6AE P pech) 15000 | 15000 | 15000
Cant ron (130250 F1. per Min).... | 8000 | 7500 | 8500 | 3500 | 250 | 2000 | 1ss0 | 1400 | 1200
Hard Do and Machipe Swel- -+ | 7000 | 6000 | aowo | 2200 | 1sw0 | a0 | w5 [ w0 | 70
o ol 5,000 4,500 2300 1600 | 1200 1,000 850 725 600
aso0 | 2750 | e | reso | w0 | s | s | ws | w0
Very Hard Dio and Alloy Stees... | 2000 | 1250 | 0 | o [ 45 [ a0 | @0 | a0 | 20
(3045 Ft. per Min). Ead

“Also colluloid, hard rubber, poarl,tvory and syathetic plastics.

Tungsien o Tantalum carbido cutters can be run at much higher speeds on wood, Bakelite, brass, aluminum, and cast ron than given i
tabla. Thoy are not rocommended ia theso sall sizes, for hardr materials.

1Slightly lower speeds for ordinary brass, sinc, copper, silver, gold, solt bronse, German silver.
‘Dismond cuttera—same speeds forall materialsas for cutting in brass with see! cuttrs.

USING THE CHART

The speeds worked out on the chart above are the
result of our own experience over a period of years,
coupled with what is considered good modern prac-
tice. In using the chart it must be kept in mind that
the speeds recommended will vary greatly, depend-
ing on the depth of et and partculacy the rale t
which the cutter is fed through the work. Since

vidual operators, which will in many cases affect the
used. The experienced operator will
ial the speeds and feeds best suited
for him this chart is only a means
comparison. It will be found invaluable howt
x the nexperienced oparsior ox not familiar
with the operation of the small, high speed cutters
used in Gorton machines.

S

ROUGHING CUTS

Considerable latitude has been given in the recom-

mended Ft. per Min. cutting speeds L
e onit e

per Min. speeds were used for calculating the
given on the chert, Consequently these chart speeds
may be used for most medium roughing cuts. For a
very heavy roughing cul, where considerable stock
1o ramoved it may be necessary to use slower speeds

than the chart. For these cuts much depends on the
Tate at which cutter is fed through the work. For any
given dopih of cul the speed must be docressed ss

e foed is increased.

FINISHING CUTS

Considerably higher than given on the chart
‘may be used for cuts where a very slight
amount of stock is removed. Take for instance the
chart for cutting cast iron. These are based
on the lowest, 130 Ft. per Min. rate and are intended
{for use in taking roughing cuts. Fér finishing in some
instances, the rate of 250 Ft. per Min. might be used,

which would mean speeds almost double those given
on the chart,

HELPFUL SUGGESTIONS

With all Pantographs and Duplicators, run cutters
at highest speeds possible, and remove stock with
several light, fast cuts rather than one heavy cut at
slower spindle specds. Always use the highest speed
‘possible without burning the cutier. In cutting steel,
and all hard materials, start with a slow speed and
work up to the fastest which cutter will stand without
losing its cutting edge. Sometimes it may be advis-
able to sacrifice cutter life in order to obtain the
smoother finish possible at higher speeds. With a
little experience, the operalor can feel when the
cutter is running at maximum efficiency.

=39
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Cutter Steels

For average work in steel, cast
iron, brass and other similar ma-
terials, the best cutiing tools we
have found are high speed steel.
For cutting in other materials be-
sides those specified below, see
Gorton Accessories Catalog.

Cutters of New Hard Alloys

We have tested the new hard al-
loy cutters known by trade names
such as Carboloy, Widia, Ramet,
etc., and recommend them very
highly for cutting soft abrasive
‘materials like Bakelite, hard rub-
ber, celluloid and all other syn-
thetic plastics. On these materials such cutters have
15 fo 20 times greater life between grinds than the
best high speed steels. On tests we have cut the
equivalent of 50,000 letters %" high in Bakelite
panels without regrinding cutter, and without the
cutter showing appreciable wear. On rubber rolls
we have used similar cutters for 50 hours without
regrinding. For all this work we list in Gorton Ac-
cessories Catalog, Carboloy blanks for insertion in
212, 224 collets (listed in Gorion Accessories Cata-
log) also larger dia. blanks for holding in regular
collets, and inserted Carboloy tipped Cutters.

Characteristics of New Hord Alloys

These cuiters are not suited, however, to work re-
Quiring frequent grinding of tip o various angles
and clearances, since they are almost as hard as a
diamond and require special wheels for grinding.
These cutter materials are formed of very hard small
grains held together by a bond. On account of this
granular structure it is almost impossible to grind
such cutters 10 a fine, keen point for the very finest
line engraving, but points small enough for engrav-
ing 3/32" and 1/8” high characters can be main-
tained. We have special equipment for grinding these
cutters and can supply any angle and clearance, or
customer can grind them (see Grinding, page 34).

Sample Cutters Used on Gorton
Pantograph Machines

GORTON

Ordering New Hard Alloys

These new hard alloys are made
in a great many different grades
and hardnesses for every condi-
tion of service. In ordering such
cutters, it is necessary to state the
‘materials desired to cut, and gen-
eral information regarding oper-
ating conditions, to insure receiv-
ing correct grade and type.

Diamond Cutters
For engraving lettering on glass
and hardened steel, diamond cut-
ters can be furnished, see Gorton
Accessories Catalog. They will
engrave a line .003" 1o .005" deep.
They are run at 10,000 RPM. or
more.

Cutting Lubricants

For all grades of steels shown on the chart, page 39,
any good cutting oil or mineral lard oil is best, al-
though it is not always necessary to use a lubricant
with small cutters. These oils can be obiained from
such concerns as Socony Vacuum Oil Company,
Sun Ol Co., E. F. Houghton, etc. For die work or
any purpose requiring maximum visibility at all
times use an emulsifying oil or some similar light
thin compound rather than a dark, heavy base oil.
The heavy base oils cover up the work completely
and hinder chip removal, making it difficult for the
operator to see what he is doing. For cast iron, Bake-
lite (and associated materials on chart) also brass,
o lubricant is necessary. Houghton's “Fropol” is
good for cutling stainless steel and Monel metal,
although these new steels are made in over 30 dif-
ferent grades, with greally varying characteristics.

For fine cutting in aluminum or to avoid burrs, use
half lard oil and kerose . For engraving
glass or hardened steel with a diamond cutter, flood
the work with turpentine and do not allow to dry.

For cutting plastics or cast iron with the new hard
alloy cutters as Carboloy. Widia, etc., no lubricant

is necessary.
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A high grade of well annealed tool steel should be
used. Very tough steels may be necessary on some
stamps intended for severe service, but for most
work a freer cutting steel will be just as serviceable
and much easier to cut. The time and trouble saved
in cutting more than makes up for the higher cost
of 2 good steel. Use enough lubricant to avoid burn-
ing the cutters. Single lip cutters cut most freely
but 3 or 4 sided cutters are sometimes useful for
finishing as they leave a smooth finish.

Proportions of Steel Stamp Letters

A practical way to proportion steel stamps is to
‘make the raised height of stamp about 1/6 of the
height of the characters (on the center line). For
instance, if the letter is .125" printed height, then
the raised height of stamp would be .021". (See

diagram.)
is too large to pass through

=
i
some portions of the copy, that

¥ will make no difference. Raise

—D;r cutter out of work and pass the

02/n  ®¥leto the next portion of copy

- where it will trace through, etc.
Three sizes of cutters are generally used, the last one
for removing only 3 or 4 thousandths of stock. Eighty
percent of material is removed with the first cut.

For roughing always use the
largest diameter tracing style

possible. If your tracing style

Corners of Letters
Comers can be removed by “stepping up.” Set the
cutter at half depth when stamp is otherwise finished,

2nd use a tracing style as small as possible without
under-cutting.

Recommended Angles for Relief Characters
The taper desired on relief characters will determine
the angle to which the cutter is ground. On stamps

CUTTING STEEL DIES AND STAMPS

designed for hard use, such as large, heavy steel
stamps, the characters should be cut with a cutter
having an angle of 37 to 45 degrees (on 2 side)
on the cutting edge, For light steel stamps, to be
used on brass, copper, lead and other soft materials,
25 10 35 degrees will be found strong enough. For
stamps to be used on wood, 10 or 15 degrees on the
cutting edge is sufficient.

Determining Cutter Angles for Sunk Characters

It may frequently be necessary to engrave sunk
characters to a predetermined width of face. To
find this, when the angle of cutter is known, simply
multiply by the proper tangent, then multiply the
result by two (2). Below is a table of tangents. (More
complete tables can be found in any Machinist Hand
Book)

CUTTING EDGE ANGLE

Tabi ot Torgmnt, | Example
rom er Wamdoask
e { 30° Cutting Edge }
= 05 | L 577 Tangent
o 5 ‘ 012 Depth of Cut
2030 = 44 =
258 4 /| g
£ sl | —
£ 43 | 006924
35" 700 X2 Multiply by 2
37°%0 = 767 | 01384 Sharp Point
0 89 | 020 Add Tip O
aw— as | 2
4" — 1000 | 0338 Widih of Face

Example: 1f a 60 degree included angle cutter is
being used and depth of cut is .012", multiply the
tangent of 30 degrees (577) by the depth, which will
equal .0069". Multiply this by two which will equal
0138", o the face of cut. If the cutter is to be used
with the point “tipped off,” proceed as above and
add the diameter of the cutter tip.

NOTE: The width of face in all cases above is taken
at surface of work.
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DIRECTIONS FOR ADJUSTING PANTOGRAPH BARS

Before attempting to readjust the setting on any of
the Gorton Pantograph machines one should have
beyond all doubt a real reason for doing so. The
original lines or calibrations are accurately placed
on the bars by experts with the use of special gauges
and templates. Much time is spent in this operation,
and without exception they are held to a very close
degree of accuracy. If readjusting is found to be
necessary for some reason, the following sketches
should be clearly understood. The heavy lines
represent the path the cutter spindle should follow,
while the dotted lines are the probable paths fol.
lowed when the Pantograph setting is off. No Pan-
tograph operator should become alarmed if in
checking he finds his particular machine to vary a
small amount on following a perfect square. This
is a characteristic common in the average Pantograph
machine and can be only understood fully by en-
gineers well versed in that phase of the work.

We have found it impossible to fully describe in
words the procedure usually followed in this work,

curren ueas

but after a few moments’ study one can easily follow
step by step the thoughts that are clearly shown in
each sketch. Without the chart it would be difficult
to convey this information unless all operators
had a great deal of experience in the erection of
Pantographs.

3-5 PANTOGRAPH
The arrows on sketch "A” represent the direction
the Pantograph bars (not blocks) are o be moved.
Loosen the locking nuts just enough to allow the
bars 1o move freely, then slide the bars a very little
at a time. Just a few thousandths one way or the
other will usually change the setting sufficiently.
1f the setting is off considerably, good judgment will
have to be used 5o as not to throw the Pantograph
setting 100 far off. Should the setting be off any
great extent a good plan is to place a small prick-
punch mark on the bars close 1o the indexing sur-
face of the blocks. This will always allow the
operator a common starting point should he become
lost in the setting.

FroNT

Bars should be moved in direction of arrows.

B

PANTOGRAPK

Sketch "A"

After all directions pertaining to Skeich “A” are
followed and the cutter point forms a trapezoid

By manipulating the four se! screws on the outer
and under side of the copy holder bracket (spacer
between column proper and Pantograph support)
the Pantograph mechanism in itself is moved inde-
pendent of the work table. The four large hexagon
head cap screws that hold these three units together
must be loosened before adjusting is attempted, and
tightened firmly after 1o insure proper alignment.

instead of a square such as described on Sketch
proceed as follows:

The best results that can be obtained if the setting
s as shown on Sketch “B" is lo strive for a happy
medium as indicated on Sketch “C".

CAUTION
Before attempling to set any Pantograph an ac-
curately ground pointed pin (style, pointer, or check-

ing plug) must be placed in the cutter spindle and
checked to insure true running of this part.

==
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TWO PLACES FOR ADJUSTMENT.

The most common errors to contend with when
setting to a straight line is the bow effect as shown
in Sketch "A" or . To overcome this, justing
screw (X) should be turned in or out to swing the
copy holder around enough to compensate for the
bow. It should be remembered before this test is
made the cutter point should not overlap or underlap

(3-U, 3-F, 3-Z, 3-X)

by much, the lines "0" and “2". Sketch “C". If the
bow is quite large, the results will be as in Sketch "C"
but no apparent way is known to straighten out this
line. Do not alter screw “Y" under any circumstance
or attempt to adjust screw “X" after it has been
adjusted for the first Pantograph setting.

Front of Machine

TesT Puate on
copy-HoLOER

After having adjusted screw (X) for taking out the
bow, a condition will arise as shown in Sketch D",
1t will be found that the cutter point will just strike

A

TEST PLATE ON

copy- HoLDER

Brocks

TEST PLaTE

/m« TasLE

Front of Machine.

“O" and “2" without
to Sketch "G and

ing long or short. Also refer

This would also apply if the cutter point was oif 1o
the left side of the line, but only refer to Sketch “E"
and

—43—





[image: image44.jpg]INSTRUCTIONS FOR THE SETTING OF PANTOGRAPH HAVING
TWO PLACES FOR ADJUSTMENT. (3-U, 3-F, 3-Z, 3-X)

Arrow represents direction block and bar is to be moved. This applies to all skeiches.

7

B \\ 7&y7 PLaTE ON

Corv-HorLpER

Brocrs

TET Prave

/o~ TaBLE

\ Tesr Peate o

Copy-Horozr

'

Brocar

TEyT PraTe

/cw TaBLE

L —
roar

Front of Machine

Front of Machine

Terr Pare on
Copy- Horoer

7
‘H" \7':[7‘ PraTe on

Copy-Horozr

Brocky Brocks
TET PLATE Tarr Prate
/on Tasce /zm Tasee
P of [eadd of

Front of Machine

REMARKS—The reason block and bar is mentioned
is s follows: When the upper bar is to be adjusted,
more freedom is encountered by the sliding of the bar,
but when the lower bar is to be adjusted it is handier

Front of Machine

1o move the block, It must be remembered that only
a very little movement of the bars or blocks change
the setting of the Pantograph, therefore with the
use of much discretion good results can be obtained.

i
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G

DIRECTIONS FOR ADJUSTING 3-L, 3-B PANTOGRAPHS

The first step is to place a pointed siyle in the cutter  marked “O”. 1f the pointer goes o the left of the

spindle. Then, check the setting to find out if the line, follow the arrow as in Sketch “1" and move the
pointer follows line "A" beginning with the corner block in the direction indicated.
SkeTcH /. pER

TErr PraTe on
Copv- HoLoER

JurPORT
Pivor.
FrONT oF
MacHine
T[T PLATE ON TABLE
The second step is to set the Pantograph to line “B”.  recheck line “A" continuing on 1o line "B to insure.

If it does not track true with the line, move block as  the trueness of both lines.
described in Sketch “2”. After this is completed,

SKETCH 2 Brock

/ TEqr PaTE on

Copy- HOLOER

FrowT oF
MacHine

The third step in checking is that of line "C’ in _ blocks the same distance, olherwise the squareness
Sketch “3". Arrows show which way blocks should  gained in Sketches "A” and “B” will be lost.
be moved to accomplish this setting. Move both

SKETCH 3

Brocn

7Err Peare on

/ Cosy- HoroER

FronT oF
Macrine

JupporT
Prvor

TEfT PLATE on TaBL

—t5—
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The fourth step is the checking of line "
proceed as shown in Sketch

and  should be exercised as in the first seltings.

The same caution

SKETCH 4

Brock

Brocr: Tesr PLare on
/CDFY-//GLDEP
JyprorT
Pivor.
FRONT OF
MACHINE
TEsT PLATE on TABLE
GENERAL INFORMATION necessary to adjust the small screws on the copy

holder, thereby allowing the holder to swing just
When the four steps in selting are followed Cate-  onough to have the checking pointer run true with
fully and a perfect square is not accomplished, a line "B”. After this fifth step one must again
filth step must be taken. Sketch “2" line “B” must start from the beginning to be sure of the required
again be attacked. In following this line it might be  accuracy.
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[image: image47.jpg]To mount Enlarging Spindle 8041 on 31 machine
frst remove modelling bar, belt tension rod, cutier
spindle (by unscrewing), and spindle yoks. Next
place large bushings, furnished with attachment, in
former position of spindle, inserting from the top.
Remove the tracer spindle from its normal position
and mount in large bushing, locking smaller roller.
yoke to top of tracer spindle and using special spring
furnished with assembly to balance spindle. Tension
on this spring may be adjusted with clamp collar
placed on spindle above. spring.

SOODOTD

ENLARGING SPINDLE 804-1 For 3-L Machine

Assemble auxiliary cutter spindle in former tracer
position and use tracer spring and clamp bushings to
balance. Replace belt tension rod with long one
furnished, attaching to auxiliary spindle, and replace
modelling bar. Unit is now ready for operation and
requires only that Pantograph bars be set for the
desired enlargement. We do not recommend using
enlargements greater than two or three. Enlarge-
‘ment settings are exactly the same as for reductions
when machine is used in its normal operation.

i

o

P

DRAWING.

11164

o

e s

IMPORTANT — When ordering RE-
PAIR PARTS, give serial number

SCHEDULE FOR LUBRICATION

of machine found on pad at top of
slider head.

®

Use spindle oil twice a day.

g
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1A, 1G, IH,

ON ENGRAVING MACHINES. NUMBERS { 34,36, 3H, 3F, 3X.

LEAST "REDUCTION POSSIBLE 3 TO |-  GREATEST REDUCTION POSSIBLE /00 TO /-and finerto 0-0

COPYRIGHT 1925 BY .

GEO. GORTON MACHINE COMPANY

RACINE, WIS, U.S. A.

| =3, 1596875
o' WM{MJ;MM - Pantograph Conters.
5.5156°

‘ ﬁ{ }
Ypper sicer Bor:
consmnr ) #40.086 rom.
5. 4 .3789"
5{?53,”,"}/”1“,&(\/——‘ CONSTANT {3;’_5?5{”,"}/”’”"’“’
Upoer Bur Constort =5.5156"+ 2 (31, Reduchion +1). Lower Bar Conston/ =/5.96675 "+ 3 Rediuclin:.

EXAMPLE : REQUIRED THE SETTINGS IN INCHES FOR REDUCING 5.3 TO /—
LFor LOWER Siider B Lfor YPPER Sier Bt

Reguired  5.3229%Lower Bor | First divide the tpwer Slider Bor Center s~
Rduction 5.3)/5.96875" (3.0/29%, Constort? | twrce 53156 by the Reduchion Repuired
/59 2.7/00" olus.q Constart 9 1.
3 1.0 Ypper Bor Constort,
Long A 53 Subtract from | Reduction 5.3 ~/.3749"
Centrs. 157 2t W/'g 3 )5.5/560" (0.87525,
106 7504 0.5035"
55 Yooz Sier 478
77 Bur Centers. 24/ Subtro!
38 346 Srom’
35
Distrnce 1o set Index Ege o7 Lower” 2

Slider Bor Head from Graduahin 3.

iy Crisfichoy Distorce 10 3/ hoex 38 |

Edge on Upper Shotr Bar ead from Gradualin 3.
e below kelch.

PANTOGRAPH SET TO THE 5.3 REDUCTION B set the Fomtograoh for any
Mezsured in inches from Grodurton 3. s Special Scoke of Re-
uctions as per above formks
o as per Schedile of vorious
Reductions gren:

Poce the Bevlied index Edges
o the Slidors away from

1he Lines marked 3 on rhe
Burs, the Distances required.
THUS. A5 shown i fhe
Stetch for the Redction 5.3
the Loner Bor Sliks must
bestasal A 2310

o the Line 3. and the
Ypoer Bor Sider a5 o B
5035" from it Line 3.

FORM
990-A

GORTON
g






[image: image49.jpg]REDUCTION SCHEDULES in INCHES and MILLIMETERS

593-A 947-A 48-A
SexEpuLE oF REDUCTIONS soueouLr or meoucrioNs SoiRiLe |0 mepcTIoNs
FOR ENGRAING. MACHRIES NOS. FoR ENGRAVNG. MAGHNES N0S ron EnamAvaiG ACHNES N1,
1c. 1A, 1G,1H. 1A, 1G, 1H.
3c, 3A, 3G, 3H, 3F, 3x. 3A, 3G, 3H, 3F, 3X.
SPebiAL PanToGRAPH,
SPEEAL patre i () T
§5-1. .o .00 00
e ] i -
To | o000 | o000 5
2, 2.992 0.919 I
ERLIN BEL) ; . e

67,60 | is.or

994-A
SCHEDULE OF REDUCTIONS
FOR ENGRAVING MACHINES NOS.
1c,
ac,
SPECIAL_ PANTOGRAPH,
TooL NUMBER

REoucH

i
i

Tl
iy
Ea
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|
[

]
i
i

5

il

3
o
T
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i
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10, 1J.
ON ENGRAVING MACHINES, NUMBERS . 7
{aa. 3J, 38U, 32.
LEAST REDUCTION POSSIBLE GREATEST REDUCTION POSSIBLE
1D, 1J, 3D, 3J~2T0 /. 1D, 1J, 3D, 3J, 3Z = 16 TO /.
3, 32=-1 70/ 3U =40 70 /.

COPYRIGHT /925 BY

GEO. GORTON MACHINE COMPANY

RACINE, WIS, U.S.A.

#~ "\ 20.0390"

9 \8.990mY A
| | 12.7450° =
‘ - {Jif;,m S otsgroph Contors.
CONSTANT -
: 00— AI—L 2.2483
35002 Vo Lowsr Bo - =a consTan{ % ga7mm.}/"’ g
Upper Gor Constrnt ~I2 7450"+ 3 (2. Reduchon #/). Lower Bor Constant = 20.0390 "+ 2nd fedsction.

EXAMPLE : REQUIRED THE SETTINGS IN INCHES FOR REDUCING 4 TO /.

Lor LOWER Siger Bar Lor YRR Siger Bar.
fRigquired., Lower Bor, first dinde the UYpoer Siider Bar Cenfer dis -
Reduction~4.0)20.0390° Canstmnt e (2.7450° by the Reduction
A 3.0097 _0/55'—-) Requred plies o constor? of /.
Long Arm” 5.0097". 1.0 Upper Sidhr Bor Comers.
Centers. Subtroct frons.”” 5.0098" Rt 4.9
Sl ol o7 Repurad " 5.0) 127450
/ 25259
Sublraet from — 2463 ~——— Uper Bor
Distence o set Index Eage on Lower e o = 1o 4 4

Slider Bor Haad from Gradustion 2.

frsiBralimil & Distonce —»"1.6994"

1o se? ingex Edge_ o Upwer Sickr Bor Heod
Jrom Graduation 2. See below skelch.

PANTOGRAPH.
SET 70 THE 4.0 B et
REDUCTION. e Pantograh
Jor any desired
ecia) Seoke of Re-
ducthin as per above Formuks

o a5 per Schedute of var-
sous Recscrions gren
Ploce the Bevelled Index Epes
of the Slders aomay
e Lines morked 2'on the
Bors, the Oistonces regurad:
THUS = As shomn in the
Sketch for the Redaction 40
the Lower Shaer Block st
be 5ot a5 o B 5.0/0°

the Line 2 and the
5.0/0° UYpper Stider Block as ot A
1699" from s Line 2.

FORM
9878

50
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§69-A
ScrEouLE o REDUCTIONS
FOR ENGRAVNG MAGHNES NOS.
1D, 1J.
3D,3v,3V,32Z.

SCHEDULE OF REDUCTIONS

FOR ENGRAVING MACHINES NOS.
1D, 1J.
3D,3J,3u,3z.

operate be-
tween  reduc-
tions 1 and 2.

For reductions
fom 1 1o 2,
see drawing
7561 in back of
book.
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[image: image52.jpg]REDUCTION FORMULA and SCHEDULES in INCHES
for 3-B, 3-L MACHINES

conu ronk
1461 1462
SCHEDULE SCHEDULE
OF REDUCTIONS roRm OF REDUCTIONS
FOR No. 3-8 63 FOR No. 3-L
ENGRAVING  MACHINE. FORMULA FOR OBTAINING ENGRAVING  MACHINE.
T SPECIAL REDUCTIONS ON —
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