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..FOREWORD..

Your Gorton Pantogeaph Machins

a precision tool, built to produce work of
 high degree of accuracy. I order to maintai the adjustment within the very
close limics which the machine receives before leaving che factory, it must, in
he fise. place, be properly inscalled. Afcer being placed in serviee i will re
quire incelligent care and handling.

L s the puepose of this Instuction Book o give briefly the information neces-
say for geing the machine ready for use, avoiding possble injuty to delicace
parc. Following chi

rections for the adjustment, care and operation of the
machine are offeced to assist the operacor in turning out the fine work of which
the machine s capable.

Any questions thac may acise which are not satsfacorily covered in this book
will be gladly answered by our engineers. The George Gorton Machine Com-
pany'sresponsibilicy and icecet docs noxend with the sal of 2 machine (o you
It is our wish o co-operace with you in securing resuls that will more than
equal your expeccacions.

L s by this policy chat we gain not only new customers but friends, with che
resule that 70 pes cent of our sales are repeas orders by present users of Gorton
machines.

20 VEARS The Mork «f_FINE MACHINE TOOLS.
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UNPACKING and ERECTING

1. UNPACKING 4. LEVELLING
oot 33 possbe
chine. Aftr” removing S
B i o e 5 SETTING THE
i SLIDER HEAD
packing paper and excel- SRR =
to make sure that no 5 ) ided, ‘Toosen bale SAL
have been  Fig. 1—Cuter Head Lacked for Shipping e (,_,,,P, o
ing and Ro
5 sy
2. CLEANING e fron nd can s e pﬁ;d :m (or semly
For dning e mackine of sishing e, ke 1
scne'is F The continer et showld be | Thi =
Smeosehly st pefore ling. Rogo re b hippiag posiion when it s
e it 1 iy e When removing e e i) i or
ihe e from B e R ot with
-.m..s..,,n ' the ketosene and thus souk
Up s et e
3

. LOCATING THE MACHINE

the machine
a5 daylight is

bole “M der head
aaly be approsimate widhowt afecing aceaacy of
he machine. e

6. PUTTING THE PAN’\‘OGRAPH IN PLACE
Now, holding Pantograph in posicion shown be-
Iow, place SLIDER BAR 1 2 SLIDER BLOCK
Y i e spc o e ronc
SLIDER BAR "B in SLIDER BLOCK “E* widy
o L edy

Dok e i & ey

Fig 2T Vi of Machine
i gy
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LUBRICATION and ADJUSTMENT of 3-F, 3-U, (small size)
MACHINES

UNPACKING and ERECTING
Same as page 3.

LUBRICATION

Correct grades of ofls and
grease:

Only pure neutral mineral oils
and greases should be used. For
lubricating thecuterspindle
use_only & light machine o,
similiar to S.A.E. No. 20. Do n

ing Pantograph bearings only,

Oil twice a day:

Cutter spindle, through oil hole “A” and "B,
page 6. Guide pulley oil cups “C” and "D,
page 5.

Ol once a week:

Al other oil holes and oil cups. Run out work
eable to extreme posicions and squirt a few drops
of oil on table and saddle screws. Give drive
pulley stud grease cup “E", page 5, one turn.

" on curter head link,
Bt o ol lamsng s Soe et e ﬁll

THE CUTTER SPINDLE
Spindle has non-adjustable bear-
ings which automatically take up
wear and_ require no auention
excepe oiling. The spindle is
quickly removable and should
trouble of any kind develop, we
suggest tha it be recurned 10 us
for overhaul, which will be done
prompely and at nominal cost as
there is very little to wear on
these spindles.

THE PANTOGRAPH

Pancograph needs no care except
occassional greasing as above.
Should play develop in the joints

3 Macbine after several years' use, it can

casily be removed by dightening nuts 3336A oo
pnograph st 3264, pag . Thete
be ightened vey o uch wil mate
the bl 10 oo oo she caps cwusing Fapid wear
i Before dighening, looken
screw 365-A-E on vad, page 5, o allow
Fisiogagh i malign (o6If fespady.. The
move Pantograph enirely e Prosogagh

Block
244 aached o cuer bead, el

“Then et Pantogiaph in sidt hesd block
m\k), U g s st
est Pancograph bearing

THE CUTTER HEAD LINK

. pag Cun not require atcen-
covering p...ws,.,,h bearings, by i inesing » 7 ;;gn “;’:;;""“ Lo dlie i
bladed knife in the washer slot. Repack bearings by lnosemng xllg,hlly (not mmely) the Bristo cap

with vaseline, packing it in tightly so as to force
new supply into lower bearing.  Snap washers
back into place with fingers. Remove nuts 3336-A,
page 6, which hold Pancograph link and repack
these bearings. Remove cap 7110-A, page 5, and
repack chamber with cup grease.

& ge 6, and wpping downward
g zop ot he plug $713A-

GENERAL CARE

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

seffing shown actual site at re

rM-:hmnl specifications and compkh dtmnpﬁ

Accessori

Bockiel 132, Arear carered s

Acismoion catalog 1317, Gopy-for use mm}ha,. echiailih Gopy/afaea 1309,

——
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Y and PARTS DR.

for 3-F, 3-U, (small size)
MACHINES

e

sy

/s gy
n

g4z
s

s
PANTOGRAPH ASSEMBLY
No. 3F & 3-U ENGRAVING MACHINE -
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Y and PARTS L
MACHINES

“INIHOYW ONINYHINT N-€ 8 4-£ N
ATINISSY GYIH &FLLND

e

H

T
i
:
i

oA i Saquma ‘rase
" red s Sgapoo i,
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for 3-F, 3-U, (small size)
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LUBRICATION and ADJUSTMENT of 3-X, 3-Z, (medium size)
CHINES

UNPACKING and
ERECTING

Same a5 page 3.
LUBRICATION

Cornct grades of ol and
s page 4o Tos BB 5
machines.

day:
e tnosgh boles
“C” and "D, page 9. Oil cupy
301, page 9. Gnldc pulley oil
cups 1205, page

Ol once o w-el:

All other
(Do not forget to replace oil
hole plugs). Run out table to extreme posicior
and st  few drops o of an eable s saddls
screws.  Life the knee elevating screw cover and
squirc a few drops of oil on screw. Give drive
pulley stud grease cup 000, page 5, one turn, also
cuter head fink gmpk cups 00, page 8.

cings v vasling, packing

o f Fep burmg
gkl ol img:u. e
, bolding Funograph

rove cap 7110-A, page 5 and repack d.....h«

with cup grease equivalent to S.A.E. No.

THE CUTTER SPINDLE

Spindlc has no .d.us-.mc bearings and sequies
several years

of use, e )pmdlc :m.m ‘inaccurate theough

ball bearin a

low cos whi ke che spindle 5 weruree

£ e

more dhan one or cwo homandi wndomsie

Smaller ones require the collet nut to be pulled

ent cuter slippage and may
permanenely sping the spindle, causing cuers
to rug out of

and oil cups. 32 Macbine

0o ma mdu.m  squipped with 1

m..m e caken o prevnt sl
d grinding dus from
s e

Pantograph necds no care ex-

cepe occasional g

. o pt el

the joints afcer several years o
, be remo

tightening nuts 6913A on Pantograph studs
GI8EB, 6185-B, pages 8 and 9. These should
be dightened very sighely, 1s too much will cause
the balls t0 cuc a groove in the cups causing in-
jiounqy sod rpld v Before g

loosen hex. cap screw E e head (page 8)
o sllow Pantograph to redign self propeny:

THE CUTTER HEAD LINK
Cutter head link bearings should require no at-
cetion except gresing. I, after several years
of use, they become loose, they can easily be taken
op by locsning the Brso e screws °F” at topy
pege 9. and cigh bhead adjusing

Saoutd rasly If v

screws 6359-A.
nxmxy
TABLE GIBS

‘Table gibs are tapered with adjusting screw ac one.
end of gib and locking screw at ocher end. To

ihien gt Ioces locking ey e sonll o of
gib, tightening the opposite
qui e e b b s el i sadl ,1-..«

will show how to take it up.

GENERAL CARE

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

n actual s
+ eatalog 13

| specifcation and complete desr
book._ Access
L cm e o e

overed

on in Booklet 1321, Avn
f with

in Copy catalog 130

=
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MACHINES
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Y and PARTS

MACHINES

for 3-X, 3-Z, (medium size)

8343

No. 3H, 3X & 3-Z ENGRAVING MACHINE.
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LUBRICATION and ADJUSTMENT of '3-S (large size) MACHINE

UNPACKING and
ERECTING

Same a5 paragraphs 1, 2, 3,
4,5, page 3. 35 machines are
shipped with Pamcogeaph com-
pletely assembled, except

Pantograph is disassembled and
boxed separacely. For all do-
mestic shipments, a special cast-
iog s made, ing sound

dle and clamped to tble

ayear. Once a year: The cap
7110-A, page 11, should be re-
moved and chamber repacked
with grease.

THE CUTTER SPINDLE
Gute spinle s o adjuabe
bearings and requires no aen-

eral years of use, the spindle be-
comes inaccurae through wear
of the ball bearings, new ones

be inserted at low cost which

35 Mahine s sl e e

LUBRICATION
Correct grades of oils and greases:

Same as page 4, for 3, 3-U machines,

SAE. No. 3 grease is used exclusively in Panto-
graph bearings also. No vaseline,

Ol twice a day:

Cutter spindle, through oil cup "A”,

Cutter spindle drive pulley 6536-A, e =
through oil hole "

nce a weok:
All oches ol holes and oil cups. Run out table

o extreme positions and squirt a few drops of
i ‘on table and saddle screws. Lif the knee
elevating screw cover and squirt a few drops of
oil on screw.Give all geease cups one turn and
‘Alemice ftings one shot, except Pantograph bear-
ings, which are only necessary 10 lubricate twice

sori

Mecharical speciiafons and complete desepfon
seffing shown actual size in rear of book. ~Accessor
atalog 1317, Copy for use with these machines in Copy catalog 1309.

e o be pulled up very tgh o prevent s
Slippage and may permaneadly spring the spindle,
causing cutters to run out of

TABLE GIBS

Table gibs are tapered with adjusting screw ac one
o ghd d locing scre s apposic end. To
e gib, oosen locking screw a small end of
eving she sccew s opposite end 1 -
Stved. Knce gib has  apered side and a glance
will show how o take it up.

GENERAL CARE

The machine should be thoroughly cleaned at
leasc once a week and the scraped ways wiped

#NOTE: Al instructions on this page also apply.
<0 model 1-$ machines, now obsolece. The im-
provement in design has not alered constuction
o operation of any essential parts of the machine.

Booklet 1226, Areas covered at one
For use with these machines in Acces-

—10—
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Y and PARTS

for SR lnasiany)
MACHINE
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ASSEMBLY and PARTS DRAWINGS for 3-S (large size)
MAC!
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LUBRICATION and ADJUSTMENT of 3-K, 3-R, 1-H, 3-H
MACHINES

UNPACKING and ERECTING.
Same a5 page 3 for all models above.

LUBRICATION

The correct grades of oils and greases for all of the above

models ace the same as given on page 4. Follow the oiling
instructions given on page 7 for models 3K, 3R and 3H,

and on page 4 for model 1-H.

ADJUSTMENT

The 3:K, 3-R and 3-H models are adjusted as described on
page 7, except all 3:K machines ace equipped with remoy-
able cutcer spindles. Inscructions for adjusting 3-K cutter

head links are the same as for 3

Model 1.H is adjusced as described on page 4

IMPORTANT 3-K INSTRUCTIONS
Before attempring to adjust or disassemble the ball bearing

cutter head aus

3-U machines on page 4.

ry support, as shown in drawing 7554-B

on page 8 of bookler 1242, send o faccory for complete
assembly drawings of these parts and inscructions.  This
entire assembly must be in perfect alignment to insure
smooth and accurate operation, and ic can easily be thrown
out of adjustment or damaged by incorrect adjustment.

For additional instructions on these machines consult the

following specification booklets:

3K
3R
3H
1H

see Booklet

1262
1256
1060
1057

3R—No. 1250k

3H—No. 11758

3.K—No. 1255

Lo

Accessoris for use with these machines in Accessories catelog 1317. Copy for use with thes:

machines in Copy catalog 1309.

— e
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LUBRICATION and ADJUSTMENT of MODELS 1-A, 1-C, 1-

T
(Thess Models Now Obslete)  NOTI—1 17 i o 5T e it i 3-8, 3-C, 3T
and 2 cxcpt for Pantogesph

34 Machine 1A Macbine

No. 1A ENGRAVING MACHINE. 9340
LUBRICATION
Carrect Grados of O

for 3F,

Oil Twice

Cutter xpmdle aacoigh ol oles o cops e

drawing. Guide pulley bearin

(Fox 25, C. T buidd palle olig, =
page 4. All other lubrication same s page .

THE PANTOGRAPH

Same s

|'HE CU'ITER HEAD LINK CENTERS
ink centers supporting the cutter head

et st b e cgh e e wiich

carry them, by means of nuts on eicher side, and

e thaca vry sligh sifness of these

joints is percepible when the par

by band. Fos thispucpose Pamvguph oh and bel

be removed 30

er frame can

Ceamined separusely.
CU'ITER SPINDLE BEARINGS
To adjust, loosen cap screw which clamps yoke
o the sindle xlecve - Adus bronse o theusc
et head, and tgheen
o €6 v

o =2 = = E 9DAC¢



Photo 16

LUBRICATION and ADJUSTMENT of MODELS 1-D, 3-D
(These Models Now Obsalete)

NOTE: Iasirucions for i e
jusonen of models above s deical with page 14,
These 1D, 5D models cover greaes range how.
cver, which makes sccesary the sighly diffren
bl and pats drawiogs.

—15—
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LUBRICATION and ADJUSTMENT of MODELS 1-G, 1
3-G,

t‘.c.

3G Macbine 1G Machine

Fork on Shtses, "
el e, S v g a.nm,

TO ADJUST CUTTER SPINDLE
BEARINGS FOR -G, 1), 3-G, 3J
Remove cap on top of spindle sleeve, ex-
posing end thrust. Loosen sceel lock nut
slightly, and using T shaped key, furnished
with machine, adjust the bronze end thrust,
which is threaded RH. Proper adjustment
is obtained when, with driving belt re-
moved, a very slight amount of shake is
fele ac pulley. When adjusted, tighten
lock nuc and replace cap. See drawing PANTOGRAPH ASSEMBLY
below. Mo G & I ENGRAVING MACHINE.

—1—
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-

HOW TO OPERATE: SETTING THE PANTOGRAPH,
USE OF COPY, MASTERS AND TEMPLATES

Setting the Pantograph

The copy is laid out to keep wichin the range
limits of the Pantogeaph. _See the charts in
e reae of shis gk The seting of the
Pantograph is then decermined from the size
of the work o be engraved.

Euanple: It lenghof copy b 117 s lengle
of j le the length of i
Tt o mpyA r)w', There-

found there, it can be obvained by using the
teducion form, st 3 back of book

. Al sexings are measured from the firt reduc-

n on any machinc. On some models this

begins with reduction 3, on others it is
masked 1 and 2 secing th lider blocks

in this manner, for spec

huadecth lnch sl b nu,miymg P

accurate work s requir

Tose s Patogiph,prced s cined
paragraphs 7 and . page 5. Nevr force the

hammer or any hard object. These blocks are
tested before leaving the factory and, if at any
time whil setin the Pantography you fnd
dhese blocks too ght, icertan the cuse, It
may be that you have not loosened the nuts

sulicindy, or they bave boome gommed

. Use of Copy, Masters or Templates

‘The originals from which reproductions are

made are known by various terms. “Co)

i the term most used. It applies specifically

o the sandud s s o ype which ey
the copy holder of the machine and

hich goide the Pancograph in eproducing.

Shapes as distinguished from characters

ef o e special copp o emplates

B plmd iyl £ specil copy are
listed in our 48 page
amples shown on page raa Copy aniog
vill give a good idesof che vaiey of forms
avaiale fox Panograph work. The

the
ordeing instractions,eics are given on pa
Snd 3 of the Copy calog For madng up
copy in special shapes, the descriptions

P ] of the Cnpy i will 5

7. The numerous illustrations of actual work,
produced with various kinds of copy, in our
32 page Samples of Work catalog (pages 7,
11,12, 13, 18, 20, 27, 29) will also be helpful
in considering copy.

8 Copy s nox sy selfapaciog, sherelor
G Tpaces berweca the chapates should be

i by insering uicabl biank k spacers
wl-u& are funished with each set of copy.

ed without shake between the clamps
furnished, as shown on page 2, Copy catalog.

5. e suing up he copy in the holder,and

(s 3)in mgy e b e
Do not disurb these

o T A peory sdjumed whea

cines leave facory, and any change will

throw copy holder out of square wi

T slots in the machine table are oo puialle

ipellmg ‘and position of characters is by mak:
8.4 ubbing with a sheet of tisue, then
look on reverse side and rea

——
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HOW TO OPERATE: MAKING SPECIAL COPY FROM
VARIOUS MATERIALS

Brstol Board

When sunk, Vee groove characters or designs are
to be cut in fairly soft materials as wood, bake-
lite, fibre and sometimes brass, che design may b
drawn on or cransferred 0 a piece of Bristol
board. Then, using a small knife ot tool with &
beveled edge ground t0 90 degrecs included angle,
and having a slightly dulled point, run over the
draw lines. Press fairly hard s 3s to get a line
1/64" t0.1/32" deep. Now smooth over this line
with a hard lead pencil having a poin approx
mately 90 degrees also. This smooths out the
foughness. Then give the whole a coac of shellac
for added siifness. Bristol board copy should
always be made up 3 t 10 times lasger than the
work, and never used to produce very accurate
work.

Transparent Celluloid
Celluloid of any thickness that is transparent,
prefeably about 1716, can be conveniently used
as master copy for cuting in harder materials
than given above under Bristol boacd, and is satis-
cutting in steel. ¢ is largely
used for jewelry d other dies and molds
where the entire design is cut sunk in the dic or
mold. The transparency of this material permits
laying the drawing under the celluloid and cutting
in the lines as described above, using a hollow
ground 45 degree angle hand graver. I is not
t0 go over the lines with pencil or t©
Shellac as ic is wich Brisol board. An oily rag
rubbed over the celluloid copy will cause the trac-
ing style to follow the grooves more freely.

Linoleum

Linoleu such as artists use making block prints,
sbout 1" thick, is also suitable for light cuting
i steel and for che same character of work s the
celluloid. We find that for linoleum it is best
o cut in the desigas, using a round nose tool in-
tead of an angular one. The tracing suyle of
machine is then rounded to conform and polished

for greater smoothness. A litle 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 perma-
et copy s desired and where it is necessary (0
do heavy curting. Get Engraver's brass such as
listed on page 21 of Copy catalog. Ordinary
brass is hard to work, and raises @ buse when cut
Since brass is so much harder than any of the
foregoing macerials,it is nox practical o work it
with 2 hand ool and it will be found necessary
to rou 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 desigas with a circular table
o by means of the graduated circle copy illus-
crated on page 22 of Copy catalog. This latter
device will be found very convenient even where
a circular table is already at hand.

Zine
Zincs made by a photo-engraver, direct from &
drawing, are ofcen used for reproducing raised
intricate design in steel dies. This
brocess eliminates pracically all hand work in
producing the maseer, frequently saving much
cime. A drawing of the design, exact size of mas-
ter desired or enlarged, is given o the photo-
cngraver and he reproduces it to the desired size
in the zinc. Special instructions should be given
to ech the plates deeper than sandard for
ordinary printing practice 1/32" deep if possible.
Before using the zinc on the Pantograph machinc,
trim up all the lines to eliminate any rag
edges, and leave 2 square bottom o the ctching.
Steel
For producion work where copy will be traced
housands of times and subjected to continual
hard use,stel copy, hardened, is often used. This
s pacticulaly crue where heavy cucting will be
done, such as the profiling illustrated on pages
25 (0 28 in Samples of Work catalog.

DA
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HOW TO OPERATE: COPY HOLDERS ...USE OF

Fig.3—Co
S
Copy Hotder

Copy Holders
Copy is held on the machine by means of the copy
holders provided for chat purpose. A number of
different syles and sizes are provided. These are
illustraced on page 14 of Accessories catalog.
Where special copy is used exclusively, we rec
‘ommend holder 8-2, or for very large copy plates,
holder 36-1. Goron standard brass copy char-
acters have beveled edges fcting the beveled
groove holders. All these holders are interchange-
able, and can quickly he removed from the ma-
chine whenever the work requires different sizes
of copy, et
Use of Tracing Styles—Kinds
Two different kinds of tracing styles are used
with Gorton Standard Pantograph machines. For
all cutting of sunk letters and designs from 90
degree Vee groove copy, as shown on page 2 of
Copy catalog, style No. 3253-A (page 9, Acces-
sories catalog) is used. For cuting sunk letcers
i g s i ot o
# (o) sl B ot el
e 1 teaca syt e e e
50t Bixibsoin sl s 5
Care and Use of Style 3253-A
“This style should be kepe ground o a cone of 90
degrees included angle in a Gorcon cutter grinder
by means of the 2/10” dia. collecs which can be
supplied for this purpose. See page 7, Acces
Sories catalog. 1f the grinder is not of the collec
type, use the small V block acachmen furnished,
and the small collar which slips on style. Al
sunk Vee grooe copy is made to 90 degree angle
and if the style is not accurately grourd o this
angle and kepe sharp, the copies n be
damaged so as to cause imperfect lecering.
Keep copy grooves clean by rubbing out several
times a day with a slightly greasy rag. This cakes
but a few seconds and style moves over the copy
with much less effore. The style, when placed in

TRACING STYLES

the lines of the copy, should be clamped in its col-
let on the long arm of the Pantograph in such a
way that no excessive scraining of the Pantograph
joints is caused. The slighe springing when the
style is moved from one leuter to another will do
00 harm.
Care and Use of Styles 286-1, 25-1
These are for engraving raised lecters and de-
gas, or sunk lectring in which the thickness of
ine is not uniform, as it is with plain block lec
e, Whers e sedcion o i g eyl
and rollers 251 are used. Where it is small, and
o il g o il Shons ol
(286-1) are used,
I the cutcer is in the exact ratio of reduction t
the styles to which the Pantograph is set, the
forms engraved will be accurately proportioned
10 the forms of the copy. The exact sz
conveniendy calculated in decimals of an inch by
he dismeter maked on the roller in the
ratio of reduction to which the Pantograph is set.
Thus, if the Pantograph be se 0 one-
tenth the size of
be used with the 6 roller
sirable to use the largest oller with a propor-
ionaely large cuter to do the rough work of out-
lining and removing the bulk of the stock, and
t0 use the smaller rollers, or styles alone, wih
corresponding cutters, only when necessary
ceach into fine spaces or corners of the work.

rig.
Using Sunk Vee Groove
Copy on Machine

Fig.3
Using Relief (Raised)
Copy on Machine

DA
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HOW TO OPERATE: ...USE OF FORMING GUIDE

For curved work on all Gorton
scandard type Pantograph ma-
chines a hardened steel forming
guide is necessary, in addiion to &=
doe s copy o mane template.
A forming guide in operation is
illustrated St
on page 3 of the Samples of
Work catalog. A typical assort-
menc of forming guides for dif-
ferent kinds of curved work is
shown on page 21 of the same
cataloy

If the work is of a concave na-
ture, then a forming guide block

cool steel, hardened) the exact oppoite of the
work or conte. On page 16 of Accessories cata-
log is illuscrated adjustable forming guides.
These guides may be adjusted in a few seconds
‘o almost any desired curvature, and eliminace
the necessicy for making up expensive hardened
guides from  solid bloek of sel on many jobs.
securd to the forming bae

Work catalog. Assuming that your work is se-

cured on work wble, and copy on copy holder,

you are ready to proceed as follows:

1. Lock spindle floating movement and locate
work in relation to copy.

2. Release spindle floating movement and allow
former point to come in contact with guide,
which should be approximately over work.

V\/J@
S u

Should be made (preferably of  Forming Guide i Operation bl

3. Extreme care should be ob-
served in locating forming
guide in relation to0 work.
Place a round cutcer blank,
ground to 2 conical point, in
the curter spindle (or use
flexible tracer 66-1, page 5
Accessorles cunieg) and
raise lose to cutter or
e Naw mre o
point over surface of work
by moving tracing style. If
the point does not follow the
concave or convex surface of
the work, then move work

4. When your work is
forming guide, the copy Wi
alignment with work, S 1 moviag the able.

5. Your copy should now be located by shifting
it back and forth and placing tracing style ac
extreme points, noting when cutcer point lo-
s facrally with work Afer linng op.
lock the table and do not move again

6. Cover forming guide with grease so former
poinc will slide without friction.

Once this has been done, the engraving can pro-
ceed. In ocher words, after you have located your
work, ecc, the forming guide can be entirely for-
goteen as it requires no further attention. The
spring in the spindle will always keep the former
point secure against the guide, thus causing the
cuteer o follow the sume course of the forming
guide surface.

Typical Formin
e s

—20—
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CUTTERS

Cutter Steels

For average work in stecl, cast
iron and brass, the best

onee wy b, ftiod are Wit
speed sieel. For a limit
Emeaa uq...m
a very keen, hard cuting edge,
but no high speeds or feeds, our
Special Carbon steel is best.
(See bottom page 2, Accessories
cacalog).

Catters of New Hard Aloys

abrasive
Vit e Babelie, brd rubbe,clluloid and il
other synthetic plastics. O these materials such
cutters have 15 to 20 times greater life becween
grinds than the best high speed seels. On tests

high in Bakelite panels wichout regrinding cut-
ter, and without the cutter showing appreciable
wear. On rubber rolls we have used similar cut-
ters for 50 hours without regrinding. For all chis
wotk we list on page 4, Accessories catalog,
Tungsten-carbide blanks for insercion in 212,
22:4 collers (listed in Accessories catalog page 6)
also larger dia. blanks for holding in regular
colles.

Characteristics of New Hard Alloys

ese cuters are not suited, however, (0 work
Foois P samiiiail e o veios
angles and clearances, since they ace almost as
B Tn e i e e
grinding. These cuter materals are formed of
very hard small grains held together by a bond.
On’account of this geanular structure it is almost
impossible to grind such cuters to a fine, keen
poic for che very finesc line engeaving, but
points small enough for engeaving 332" and 5"
high characers can be maintined.  We have

Sompls Catrs s on Gortn
tograph Machines

. MATERIALS & CUTTING LUBRICANTS

special equipment for geinding
these cutters and can supply any
angle and clearance, or customer
can grind them (see Grinding,
page 22).

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 ecessary to state the
materials_desired 1o cur, and

di

receiving correct grade and ype.
Diamond Cutters

For engraving lectering on glass and hardened
stecl, diamond cutters can be furnished, see Acces-
sories catalog, page 4. They will engrave a line
003" to 005" deep. They are run ac 10,000
RPM. or more.

Cutting Lubricants

For all grades of steels shown on the chart, page
26, any good cutting oil or mineral lard oil is
best, although it is noe always necessary (o use &
lubricant with small cuters. These oils can be
obxained from such concerns as Sndard Ol
Company, Sun Oil Co, E. F. Houghton, ecc. For
cast iron, Bakelite (and associated macerials on

stecls are made in over 30 different grades, with
gy vaying canre
For fine cutting in aluminum or o avoid burrs,
i et
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 wich the new hard
alloy cutess as Carboloy, Widia, exc, no lubricant
is necessary.

—a1—
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GRINDING CUTTERS .. SHAPE OF POINTS.. WHEELS

Typical Cautter Points and Cuts

General

“The imporcance of correct grinding of the cuters
used on Gorton Pantograph machines cannot be
stressed too strongly.  Satisfactory work cannot
be produced if the cutcers have been incorrectly
ground. The following inscructions on
grinding should be read and carefully followed.
It is absolutely essential thac suitable equipment
be available for grinding the small custers used
with Gorton machines. 1f you do not have such
equipment, we would suggest the purchase of 2
Gorton 37511 or 265-4 grinder, as shown in sep-
arate bookler. Both these machines do the same
class of work and operate in the same manner.
The 3751 is the more expensive and has many
refinements not incorporated in the 265-4.

If no cutter grinding cquipment is available,
Gorton taper shank cutters can be ground on the

maximum speed of §000 RPM. (The auach-
menc will noc handle suraight shank cuters)
These have a taper shank and fic in the cutter
spindle. The cutter is held by Attachment 288-1
illuscrated on page 11, Accessories caralog. We
do not recommend  his method unless it is im-
possible o purchase a cucter grinder, a i throws
grinding dust over the machine which works into
the slides and bearings.

Shape of Cutter Paints

Praccically all of the cutcers used in Gorton Pano-
graph machines are of the single lip type. A
ypical assortment s illustrated above. Oceasion-
ally for special work, 3, 4 or 6 sided cuters like
cut above, are used. Standard spiral flute end mills
ace also used for side milling, as in profiling, and

for some types of die-cutcing. Reference to pages
2,3, 4,5, 6,7, of Accessorics catalog will show.
suitable cutters, with colless, ecc, 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
wideh of face required. A table of suggested
angles and clearances for different types of work
is given on page 2

Grinding Wheels

The wrong grade of wheel will easily draw che
cemper of small cutters and make them soft. Use
the correct grade of wheel. Suggested grades for
differen purposes are listed on page 10 of Acces-
sories cacalog. Dress wheels frequently with the
diamond dresser provided, and also listed in Ac-
cessories catalog.  This is very inexpensive and

mond dressing with
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 ace listed on page 10 of Accessories
catalog. These permit much faster grinding and
lapping of these materials than herecofore pos-
sible. When grinding tungsten carbide tools dry,
never dip in & coolant—it may cause checking.
Do noc force the tool against the wheel,—use
light pressures only.

DA
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GRINDING CUTTERS WITH GORTON CUTTER GRINDERS
Trueing Grinding Whe

T up grinding wheel. ing dismond o 7566A (page 1, Aces-
sories catalog) wi

Fig. 1—Trucing Wheel

shown in Fig. 1. Then swing across face of wheel by ocing he ol g
head in much che same manner as for grinding a c

ing Conical Point and Cutting Edge b S e
Set tool head of grinder to angle desired on cuting edge. This
usually varies from 30 (o 45 degrees, depending on the work desired.
Fig. 2. Now place curter in t0ol head and rough grind to ap-
prosimae e by aingin sctossface of wheel 1 wih the diamond
dresser above, and like Fig. 3. Do not rotate the cutter while rough
Finding the bk of mock o i ol s e oy At rogie
ing. the cone should consist of a serics of flats like Fig. 3. Now
continue as above, but routing the cuter alo, (o produce a smooth
finish, free as possible from wheel mark

Grinding Clearanco
The cutter is now the correct angle, with a curting edge, but it has
o chip clearance, This should be approximacly 3 degrees on back
side of cuting edge (the exact angle of cutter and proper clearance
will be decermined by the various classes of work, sce pages 25 and

sinsc grinding whee and grind a fst
1 los tocuting cdgeas possible, but b carful nr o disturh cut-
ing edge. Do n cues when grinding this . Now re-
s B mmmg cutter back and forch, and ac the same time
Fringios s fceof wheet o st Shen rinding the conial pio,
e g cretal i i e e T gint grnding wbec
i cuing edge. An nlarged vi tcer poinc
hou now appeas ke Vi3, 1nd o s ke Pl 6 B
tha the cuters should roat i & clock-wise direcion whea viewed
from

Grinding Flt Sido to Conter—Tigping O, tc.

al saengih, 35 i
A proceeding 35 abeye, cemmine
conical point with a m; s tosee I lac and point coin-
ide. 1 not, grind the fa back un ¢ docs, aking copeca cove o
et it square with original surfac
(Continued page 24)
—n—

Section Through
on Dotted Line i
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GRINDING CUTTERS WITH GORTON CUTTER GRINDERS
Continued
il often be found desiable (o use 3 cutcr with a blunted paint

sy polot ol waly
ing the curter agains the face of wheel and gri
from the cutting edge, which is always the high pois
This ip shouldalso be sloped bac from e it 5 shown. When
straight-sided single lip cutcers are ground, they are always tipped

i this manner as Fig. 8, unlss all the cuttng will be done with
the side of curter, in which case the end will ot matter. Cutters
cipped off in this way enable them to penctrae like a drill when first

fed into the work to begin cutting a line.
3 and 4 Sided Cutters
‘Sometimes i is desired to grind cutcers with 3 or 4 sides like Fig. 9.

and in such cuters no clearance ot etc., i required. Such CUCErS & Syaighs Side Cater
are indexed for the desired number of sides by using the index dial
and plunger of grinder tool head. This type of cuter is used for
very light engraving, and will produce a smoother than the SN
gl e contie ==
GRINDING CUTTERS WITH e
TTACHMENT 288.1 ON Fltcd sing oo
PANTOGRAFH MACHINES
(As shown on page |1, Accessories Catalog)

Fig. 7—A "Tipped Off" Cutter

Firsc: Tnserc Pantograph style into hole in copy holder. This holds
cutter head rigid.

If cutter head is equipped with depih gauge, loosen foot nut and

| swing foor ouoward. Now insert grinding wheel and bolc cutter
holder base in place, with curter point a edge of whel, all as
photo at lower righ.

| Remove cuner bolde by ifing sping sighy and insert cutcer
tightly, using small wrench.
Replace cutcer holder and RE— she propes sagle by
revolving cutter and shifcing table with
With cutter pointed as desired, ic must be gmnd for clearance, 35
shown on Fig. 5, page 23, which means grinding away the metal back
of curting edge so thar cuteer will cut free and raise no burr on work.

To grind this clearance, table musc be shifced slightly so tha wheel
will grind above the cutter point.
By rotacing cutcer (half rurn) back and forth, clearance can be ground
without actually grinding the point and cutting edge more than j
enough to bring it o a sharp edge. Remove point slightly with a fine Cialiog Gl il
oilstone. itachment 2881
—u—
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GRINDING CUTTERS—Continued . OPERATION OF CUTTERS

D Angles and
Clear

5..\511 h}z conical poine cutters,

30 degees (60 degees included
26116 o geaeal cagmoing
with a clearance of five degrees

regardless of the material to |>e
cut or angle of conical poi
AT

smal, fine sunk leccers 1/32"
t0 1/16 high and say, .005 0
015" depth of cut, grind the
cutter in place in the spindle of

exvenly and steadily as a sudden
jerk will be almost cerin t©
break off the cutter point.
correctly ground cuter should
engrave from 30 t0 50 characters
this size in annealed tool sceel
before resharpening.

clearance may be greater, and Operation of Cutters—General
with hard materials, less. See After the cuttet has beca placed
page 2 for socommended Ut Grinding Cutrs n 3751 in operation, it musc be kept
angles on seeel samps. er Grinder sharp and with proper clearance
Grinding Very Fine Cutter Points. acall @ particularly important when

Most of the diffculties experienced when using
extremely small cutcers on small lecering in
and stamps are caused by improper grinding. Thi
applics especially to the e cutter point where
possibly only .01 of the point is used.
T i e ok i
By a6 s o
perfect, a cuter thac may be beautfully
i fa i i sespaces J. il 0 gl
for doing the work. Examine the point with a
ying glass, and do not try o use the
cutter until you are satisfied that i is in perfect
condition for doing the kind of work you have a
right to expect of it. When trouble is experi-
burned, o the fiac is
Pechaps the clearance
does not run clear out to the point. Sometimes
stoning off the flac with 2 small fine il stone wil
make the cutting edge keener.

sl o sl g sphed e il oo
buras quickly. 1f the cutter raises a burs, it is
precty certain o be dull or without clearance, or
both. Cuttrs will not always cut che same kind
of material with equal facliy as materials vary in
deasicy and hadness, even in the same piece.

A dirty or worn collec may cause a cutter o run
out of true. Loose or badly worn spindle bear-
ings will frequently cause the curter to bresk.
Wring the cutter (if taper shank) in che spindle
very tight. Do not continue with a curter if it

o cutter can be held properly. If chis happens,
check taper of cutter in spindle by rubbing on a
litcle Prussian blue. The custer should fir more
cightly at small end than lacge. If the blue shows
otherwise, and the spindle is old, it is probably
worn out of true and needs replacing.

T

ey et
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APPROXIMATE CUTTER SPEED CHART
Revolutions per minute for High Speed Steel Cutters, single or two lip type.
Use cwo-chirds of speeds shown for 4 and 6 fluce end mills.

‘Cutter Diameter

R s e
(@t cuning poimey | 127 |16 | v

sne | e |sne |3 |6 |12

Hird Wood Diso | Diso

|#Bakelite 8,000 | 6,000

ogeevere s (1000010000, (10000
ity “*| 15,000 (15,000 | 15,000

Cast Tron 8,000 | 7,500 | 6,000

Hard Bronze

Vchine Sl | 6300 | 6000 | 3000

Anncaled Tool Steel . | 5,000 | 4500 | 2300
Stainless, Monel, Ec...| 3,500 | 2750 | 1,400
Very Hard Die and

Alloy Steels .| 2000 | 1250 | 800

Ditto |Ditto |Ditwo | 8,000 | 8000 | 8000
4000 | 2000 | 1250 | 1000 | 800 | 700
10000 |10000 | 8,000 | 8000 | 6,000 | 6000
5200 | 4500 | 4000 | 3500 | 2000 | 1,200
2200 | 1600 [1200 [ 975 | s00 | 700

1600 [ 1200 | 1000 | 850 | 725 | 600
100 | 700 | 610 | s25| 435 | 350

oo | 475 | 400 | 350 [ 300 | 250

#Also celluloid, hard rubber, peasl,ivory and syntheci plastics.
Tungsten or Tancalum carbide cuttes can be run at much

given in table.

D

The accompanying chare gives an idea of correct
cutter speeds for different cutcers and materials.
These speeds, however, will vary greatly, depend-
ing on the depth of cut and the race at which cut-
ter is fed through the work.
Roughing Cuts

a heavy roughing cur, where considersble.
stock is removed, it may be necessary o use slower
speeds than chare, while for finishing where only
a few thousandhs of an inch are removed, higher
speeds can be used. For heavy roughing cuts
much depends on the rate ac which the cuteer is
fed through the work. For any given depth of
cut the speed must be decreased as the depth of
cucis increased.
Speeds and Foeds
Practically all Gorton machines are manually op-

"Also ordinary brass, zinc, copper, silver, gold, sof¢ bronze, German silver
jamond cutcers—same speeds for all materials as for cutting in brass with te cuters.

igher speeds on these materials than

craed, and with  licle experience, the operator
can feel with the Pantograph when the cutter is
working at maximum eficiency. With all Panto-
graph machines it s best (o run cutters at highest
speeds posible, and remove stock with several
lighe fast cuts, racher than one heavy cut at slower
spindle speeds. Always use the highest speed pos-
sible without burning the cucter. In cuting stcel,
sarc at a slow speed and work up o the fastest
which cuter will stand without loosing its cut-
ting edge.

“This chart and inseuctions are incended only 15 &

The experienced operator
the speeds and fecds best suited (o his own work,
and for such this charc s only for compatison.
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CUTTING STEEL DIES AND STAMPS

ie Steel

A high grade of well annealed tool steel should be
used. Very tough steels may be necessary on

Fa el i sl

able and much easier to cut.  The time and trou-
ble saved in cutting more than makes up for the
cr cost of a good sieel. Use enough lubrican
€0 avoid burning the curcers. Single lip cutters
cut freest but 3 or 4 sided cutters are sometimes
useful for fnishing as they-leave a smooth finish.

s
A praccical way t proportion steel scamps is to
make the raised height of samp about 1/6 of the
height of the characters (on the center line). For
instance, if the leccer is 125" printed heigh, then
ed height of samp would be 021" (See

diagram.)

For roughing always use the
& largest diameter tracing style
125" possible. If your tracing style

I is too lacge to pass chrough

P m

| 1§ cha will make no difference.

-021" ion of copy where i willtrace
through, etc. Three sizes of cutters are generally
used, the last one for removing only 3 o 4 thou-
sandths of stock. Eighty percent of material is
removed with the firsc cut
Corners of Letters
Comers can be removed by “stepping up.” St
the cutter au half depth when stamp is otherwise
finished, and use a tracing style-as small as pos-
sible without under-cutting.

Rocommendud Angles for Relef Characters
¢ desired on relicf T
ki e gl o 94 e ground. On

stamps designed for hard use, such as large, heavy
steel stamps, the characters should be cut with 2
cutcer having an angle of 37 to 45 degrees (on a
side) on the cutting edge. For light seel stamps,
0 be used on brass, copper, lead and other sofc
materials, 25 0 35 degrees will be found strong
enough. For scamps co be used on wood, 10 or 15
degrees on the cutting edge is suficient,

Determining Cutter Angles for Sunk Characters
It may frequendly be necessary to engrave sunk
chaacters (0 @ predecermined wideh of face. To
find dhis, when the angle of cutter is known, sim-
ply muliply by the proper tangent, then mul-
ciply the resulc by owo (2). Below is a able of
tangents. ~ (More complete tables can be found
in any Machinisc Hand Book.)

15 degrees — 267
el

305
0 364
ns  ° 14
2 466
30 17
3 589
35 700
375 67
“ 839
23 916
s 1000

Example: 1f 260 degree included angle cutter is

used and depth of cu is 012", multiply the
tangent of 30 degrees (.577) by the depth, which
will equal 0069 Multiply this by two which will
equal .0138”, or the face of cut. If the cutter is
€0 be used with the point “tipped off”, proceed as
above and add the diametes of the cutter tip.
NOTE: The width of face in all cases above is
aken ac sucface of work.

—n=
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FORMULA FOR OBTAINING SPECIAL REDUCTIONS §"9"0 A

1A, 1G, IH,
WENGHRHE et BB { 34,36, 3H, 3F, 3X.

LEAST REDUCTION POSSIBLE 3 TO /- GREATEST REDUCTION POSSIBLE 100 TO /-

GED. GORTON IMC/'IINE COMPANY
INE. WIS. U.S. A.

j‘;ﬂm{iﬁ%’ ey
WA=

consra puins .
e Al Pan- mw{ ) o e
Upoer Bar Constont 55155 + & (. Rachicion #1). zms.,w = 15.96575 "+ 30/ Rcketion.

EXAMPLE : REQUIRED THE SETTINGS IN INCHES FOR REDUCING 5.3 TO /—
s S S

Requied, 29— Lower Bor
Fction ki (L%_\

&

Loz A
Contrs.

g

&

|
|

Distrce o sef bnder Ege 01 Lower
Slcter Bar Head jrom Graduetin 3
See bolow sk,
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REDUCTION SCHEDULES in INCHES and MILLIMETERS

1A, 16,

.16, 1H.
341 3G 3, oF, 3x.
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FORMULA FOR OBTAINING SPECIAL REDUCTIONS ’9"8"'"_A

1D, 1J.
ON ENGRAVING MACHINES, NUMBERS . O
{30, 34, 3V, 3Z.
LEAST REDUCTION POSSIBLE GREATEST REDUCTION POSSIBLE
1D, 14,30, 3J = 2 70 1. 10, 19, 3D, 3J, 3Z = /6 70 /.
30,32 170 1 3040 10 /-
COPYRIGHT 1925 BY.

GEO. GORTON MACHINE COMPANY
RACINE. WIS U.S.A.

i
S G
2.7250" s
U o LB M s B e
consTanT o S .
- ST, 42483
(2,295 Vo toner oo CONSTANT 2 357} ot B
o Constn 12.7450" 3 (o Faduchon ) Lower B Constart = 20.0390° 2t ko

EXAMPLE : REQURED THE SETTINGS IN MILIMETERS FOR REDUCING 4 TO I.
L LOWER Sk Bor:

‘0 L ypose suter o
i ~ Fist e o Upoer Sk G Contr s~
B, S’y | e 30 723 . e i

127.287mm. 4254 495 mm. canstont o /.

: e
Long pem 127247 mm. 510" tyer Shckr Bar Contrs.
GIET Sttt 5 | Mt 50

= oo | Bl o) szs res et

R
o Lower | Sttt pom=107.597 mretpser G0

s R b B s et Constnt
ot D — S
o sa) ndex kg 1 L Stk Bar Hond
Jfrom Groduation 2. See below kelch.
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REDUCTION SCHEDULES in INCHES and MILLIMETERS

2.

x tons 1 30d 2.

For reductions
from 1w 2,

% sce charc 7561,

==
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MACHINES for DIE, MOLD and
TOOL MAKING

A complec ioe o precision, high speed spndle machines

the engraving o leing 4o dsigns i soy mterisl

RAPH MACHINES
In s s e 0 o 05 e, e
Mo, Roll Coring and Mauix Type-Cuting, M
oo e 2 pectars fo bigh pesdcton wih
Small cuers of shapes, cams, grooves and. el in
cast iron, shomioun, bras, brone, bakelie, tc, with
spocial worboiders i sequied

VERTICAL MILLING MACHINES
ol e vk, WA g e i
e, in . wide range of et

s el

Mg o s dropeforge die
b 8 Univerid

AL MILLING MACHINES
4 104 meal panen work. Soindie oty in core box

oo, die, mol
besds fuly wm\‘ml in 4l directions.  High spindlc with 9. Verical
speeds, snd sl he excusive festres incorporaied

'DUPLICATING MACHINES

o duplicae dics, molds, punches and e for i,
od glas ok and dic-cving, dic, Mads i

Svera saes, manually opersed, widh bigh speed spn

e Exteemcly accurse. for preciion wok.
'HOUTING MACHINES

e s rowing and genersl coav
h e s 10 15000 RN ot e,

Grinding Cuters on
bt JATING MACHINES
For gradusing on ft o angular face,or perphery of

i inders s i,
"UNIVERSAL CUITER GRINDERS
ried 10 s ne i v, sl sk
roiog a0d cograving cuters, angle snd eod mills of
RS e e e 4 e e e

TOOLS AND CUTTERS Duplcaing
Circlar snd Univrsal Table, Pl and Univesl Vises it mol

and Holdes, Colles, Specil Tool and F

b Specd el and Hard Alloy Ead

pipey

i machin 671 or
et s o
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/= Reducti

This fie a’/mds/f }?/f/}‘)e/
o WIS side & Z on fop side
A

e
= S ——— -
L THI5 e 15 paralle/ with

.~

AREA CHART FOR GORTON (sranoaro TveE)
PANTOGRAPH MACHINE No. 3-U.

Showing the lrges? N,
area coverad Z}fb [
autter pont an e |

these fimes
extnd 2”

DRAWING

9353
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_ ~"GEO. GORTON MACH. CC
RACINE, WIS.,U.S.A.
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’ A AREA CHART FOR GORTON (stamvaro
4 \ PANTOGRAPH MACHINE No. 3-Z

/7 N\Trowiing He lorgesr area coverad with curter,

Vi N7 e various redicitons withou resentin,

& vy Larger work can of cowr

N Le resel by moving Fabte. /’\
= 7

DRAWIN G

9349
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7hs line externds
V4 Jfurther on 1,
leff siate and &

on the right siz.

This e extends 2°
Jarthher on boty sias.

GEO. GORTON MACH. CO.
i RACINE, WIS, U.S.A.
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AREA CHART FOR 3-S DIE CUTTING
AND PROFILING MACHINE  (stanvaro TveE)
Showing e lorgest area covered wity cuter
poin) on 1he various requciions
withoul resefting work or caoy.
Work carnr of course

s

ing any it 4
o given on partograpl sates. 4
EXAMPLE 3.5, (&&m:ga/rﬂ)

CONSTANT 3.5 7
~+/0 )
45 ]
COVSTANT. I
22 5293
45 L
CONSTANT 5.333 N\
=z2.000 N\
2333 Irches N
NOTE ~
The ane 7o orre. St all Hree N
panfograph seting Partograpl scaks o His

/s Too lrge fo show
pereor. Blweprint 6499
of sarme wil be sent or e~
questt O e one 10 one serting, #s€
Jolowing areas car be covered af are
setng of work & copy':

wading Jor 3.5 reauction.

A

145 97N 8% 8FN 2/ wa 255 28

N
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COPYRIGHT 1930 BY
GEO. GORTON MACH. co.
RACINE, WIS.U.S.A.
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AREA CHART FOR GORTON PANTOGRAPH MACHIA

Showing 1he largest area covered with cutter point on e va,
Larger work can of course e reset by moving fable.

This lne extends /" furi
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L‘S, (sranoaro vee) NOS. 1D, 1d, 3D, 3. (wow ossoLere)
lous reauclions withou! reseting work or copy.
|

ber on both sides.
i

COPYRIGHT 1925 BY

GEO. GORTON MACH. CO.
RACINE, WIS., U. S. A.
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FORMULA FOR OBTAINING SPEC
REDUCTIONS FROM1TOL170 2

ON ENGRAVING MACHINES, NUMBERS 3U, 32Z.

|
12.7450°UPPER SLID,
w =
CONSTANT. 6.3725'F01
e

10.0195" -
CONSTANT.FOR LOWER BAR

EXAMPLE: REQUIRED THE SETTINGS IN INCHES FOR REL

_£OR LOWER SLIDER BAR. _ror UR

ED-, LoweR BAR || FRST DIVIDE THE UP,

REDUCTION 1.5 ), 10.0195" CONSTANT || DISTANCE 12,7456y

LN R 0T 10.0195* REQUIRED PLUS A CG

e -6.679" e

CENTERS: susTRAGT FROM /3 340" REDUCTION 1.5

Sy REQURED ES )1

L S

DISTANCE TO SET INDEX EDGE ON LOWER SUBTRACT ROt

SLIDER BAR HEAD FROM GRADUATION 1& 2. :
2 0% DISTANCE-

70 SET INDEX EDGE

HEAD FROM GRADUA
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PANTOGRAPH CENTERS.

UPPER BAR.

UCING 1.5 TO 1.
2 IDER BAR.
ER SLDER BAR CENTER

SCHEDULE OF VARIQUS REDUCTIONS
BETWEEN1TO1& 2 TO1.0N NOS.

HOLE OF PANTOGRAPH ARM..

DISTANCES GIVEN IN INCHES.
DISTANCE NECESSARY | DISTANCE NECESSARY

TAIN ANY SPECIAL REDUCTION
or anew ABovE.USE Foman

FOR GREATER REDUCTIONS USE
SCHEDULE AS PER INSTRUCTION.
BOOK WITH TRACING STYLE AT

EXTREME END OF PANTOGRAPH ARM.
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