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INSTRUCTIONS

sional *Ratioba
Pantograth lachine

UNPACKING
Emmine the case in which the machine is received to see that it is intact
and has not been damaged in transit. After removal from the case, check
1 pacts vith jecking list. Carsully exsaine all packlng paper ani
excelsior to make sure that no small parts are overlooked. [The mof
motor support, and motor counterweight ere bolted to the skid for msppmg
purposes.
IMPORTAI! not_remov shippin from Ratiobar until ma

s been moved to its f1 ace of operst
CLEANING
Flushing il is preferatle for use in cleaning the machine. Using rags
free from lint, and fresh flushing oil, wipe the entire machine thoroughly.
Be especially careful not to soak the felt seals provided at each panto-
graph bearing. Use extreme care in cleaning arcund the Raticvar, making
certain no foreign matter is brushed into the ball races, and DO NOT flood
these races with oil, D0 NOT use compressed air at any time.
LOCATING THE HACHINE

411 machines are shipped completely assembled with the exception of the
copyholder and drive motor assembly. The motor should be assembled to the
machine before it is moved to the final place of operation. locate the
machine base in its desired position, centered in front of a good window
light, with operator's left side to the window. Daylight is preferable
when conditions permit, although good, indirect, artificial lighting
affords satisfactory operating conditions. lNachine lamps are available
to insure maximum visibility.

LEVELING

4 solid, level floor is of primary importance. Flace a machinist level
on the machine table and shim up base to proper level as required. The
4 drilled holes in the base which were used for shipping bolts can

used to anchor the machine to the floor for added stability. Should the
floor transmit too much vitration from surrounding machinery, it is
reconnended that the machine be set on rubber shock mounte.

*Patents Applied For
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FUTTING INTO SERVICE

ter the mackine has been properly located, leveled and wired, remove the
weoden shipping clamp. Next, the drive belts are placed in position. Belt
Sension adjustments are made with the motor counterweight and the helt
bensdon rod, incressing temsion only to that point which eliminates whipping

SETTING THE PANTOGRAPH

e copy 1s laid out to keep within the range limits of the pantograph.
The setting of the pantograph is then determinod from the sise of the work
%o be engraved or milled.

EXAUPLE:

12 length of copy 1s 10" and length of job desired i 2V, divide the length
of the copy or model Uy the length of the job: 10" % 20'= 5%, Therefore,
set tho front pantograph block at reduction 5. 1f 1éngth of copy is 110 and
2.76", You will note
hab reduction 2.75 ia not marksd on the pantograph bar, For intermediate
Teductions not marked on the pantograph bar, use the following formala:

(9 constant - 18 constant  Distance from graduation
Reduction ) = 2 to desired reduction

Bxanple:
Desired reduction is 10:1

9-18 =9-1.8=72
10

Measure, 7.200" from graduation 2 to
sct Pantograph for 1011 reduction.

ALL SETTINGS ARE MEASURED FROM THE 2:1 GRATUATION MARK ON THE PANTOGRAPH

TR,

To set the pantograph, use the special wrench provided with the machine and
2 't

sure &

Bositive lock. Take care that the edges of blocks or bar are mot dented
or nicked, These perts are carefully fitted, no force being necossary to
‘hamer

OF any similer odject, If, at any time while sctting tho pantograph, you
£4nd these Tilocks too tight, ascertain the cause. It may be the sorews

4
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haven't been loosened sufficiently, or the slides have become gammed with
oil.

TRACING STYLUS, CUTTZRS, COPYHOLDERS AND MASTERS

For selection and uce, see Pantograph Instruction Eook and Parts Catalog.
OUTTER SPINDLE

Spindlc bearings are not manually adjustable, but automatically take up
norzal vear. Froper lubrication will prevent excessive wear and increase
operating efficioncy. The spindle is quickly removable; and, should re-
Dair or replacenent be nacessary, we suggest the spindle be returned to us
for overnanl, which will be done promptly at a nominal cost. This will
m2ko the spindle as accurate as new.

To remove cutter spindle, first remove belt; next, puch foed lever, which
extonds toyard operator from top of spindle, to the left ao far as it will
£0; then, disengage lock pin located in center of cutter head casting
(acorn mut) by pulling out and turning ono quarter turn. Grasp spindl
Pulley with one hand and push hinged Polt to right; then swing hinged cap
to loft and 1ift spindle free.

| The F1G cubter spindle is, with minor variations, identical to the G-U

| cubter spindle. See Instruction Book and Parts Catalog, 1385-D, page

8 and 9, for assembly and parts drawings; also, Pantograph Bulletin,
1560-D, page 5.

TMEORTANT--When ordering Repair Parts, give serial number of machine found
on pad on front of Ratiodar casting.

TABLE, SADDLE ATD KNEZ

Oenstruction and operation of the P13 table, saddle and knee are identical
vith the &-U with the exception of tho copyholder bracket. Eech unit is
Provided with a gib and adjusting screws. To tighten gihs, turn adjusting
ying equal pressure at all points. lhen properly adjusted,
a1l play will be eliminated; feod scrows should have a smooth, frec feel.
If feed screw operation is s4iff or jerky too much pressure has been
applicd to gih. The tablo and saddle feed screws are each provided with
thrust bearing adjustments to elininate any play that may develop after
& numter of years' operation. Talle, saddle and kneo foed screws are cach

er machine hes been set up for ogoration, tub teforo taking

2 cut, make cure the tavle, saddle, kneo and copyholdor have hoen locked.

Tho taile lock screw has a knurled hoad and is locatod on the right hand

81do of table. The lover oxtending from tho botton of tho saddle casting

45 on the saddle lock screw. On tho right hand side of the kneo is the

kno lock screw. The copyholder has a clamp lever located on the suport
acket just below tho copyholder.

ING THE OUTTER AND STYLUS FOR THREE-DINENSIONAL WORK
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snd bears the serial mumber of the machine with which 1%
Theso gages aro not interchangoshle tetueen different

nch Cutter-Stylus Gage has boen accurately set for cach machino
dustments sealed. D0 NOT change the adjustments,

Outtor—Stylus Gage 1s used to align the cutter point and the stylus
with the Ratiobar pivot center.

the cutter to the proper position, first insert the cutter without
stening the collet mut. 1

per betwcen the cutter point and the Outtor-Stylus Gage Tutton

nt,
* to extreme right and rem

word autonatically viaen the clamp is released. On completion
f the sot up, clamp the tracing spindle, remove the Outter-Stylus Gago,
o machine is ready for operation.

- ' the cutter and stylus have been set, the next step is to adjust the
terbalance spring tension. This adjustment varies for different
3 2 Firat, release tho pivot contor lock by.
o kmurled clamp located at pivot center.
ve the square tool sholf.
tho upper casting, and at the same time, swing down the 2-dimensional
D plate. This readics tho machine for 8-dimencional operation. The

Tt should bo sot 0 a sligat dowmvard pressure is To-
Tacing stylus in contact with tho model or master.

n counterbelance epring on the loft-hand side of the machine has
djusted at the factory but may roquire additional adjustment from
Sime.

FI3 1t is aloo possille to enlarge work. Working from a small master
el, it will produce vork sevoral timos larger than the model. The

= ealargonont ratio is 211, and waile the machine is capable of on-
5 at ratios similar to those used for reducing, it is not practi
Tatios mch greater than Gil. As tho enlarging ratio 1o increased,
on of tho pantograph becomes more difficult because of the reverse

@achine for enlarging work, it ic necossary to transpose the

ng the cutter during this set up. JNow, move spindle fecd ~
ove gago.
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-v\ er spindle and tracer spindle. First, remove the metal shield from
bar by removing the 6 round head screws on the rear

v
thio Jentograzh stud, located on ‘top of the iracer head casting. Vext,
4 cap screws from btottom of tracer head cas
by gently withdrawing stud from pantograph m. Loosen 2 hexagon head
screvs on each pantograph block and slide the pantograph to the risht
enove lower block; move to the front to remove upper block.

The pantograph is re-mounted, and the tracer spindle
mbly to s114 into place, completing the EE Extreme care must
exercised during this praneposition, making sure proper adjustnents
t step 10 ) maplace she Helel sEdeldian oo
This must be in place at all times to prevent
gn matter from entering the ball tracks.

FORHING GUIDE

of uniforn curvature can also be engraved and milled on the Gorton

3-Dinensional Pantograrh liachine without the nocessity of a 3-dimen~

i model. The machine may be operated either 2 or 3-dimensionally on
g guide work. For this type of work a hardencd stecl forming guide

d with flat copy or master template.

ing guide should te tho exact opposite of the work and preferably
hardened tool steel. For instance, if the work is convex, the
ng guide should e concave. Before using, its contour should te
ed precisely with the part to be engraved or milled. This is done
h the use of laup black, mechanics' blue, otc.

T the spindle or toward tho front of the machine. The guide itsclf is
n fastened to this bracket with the 4 cap screws supplicd.

k to sco that cutter point and former point (extending up from top
indle Feed Bracket Casting) are approximately the same size, especial-
work having a omall radius.
spindle floating movement vith plungor locabod on front of spindle
ising, and locate work in relation to mastor bomplac e.

easc spindle floating movemont by pulling out plunger and turning &

Noxt, release set scrow which locks vertical motion of the

This set scrow is located on the upper front of tho spindle
The former point should now be in contact with the forming

e care should be exercised in locating the forming guide in oxact
o the work.
t the proper tracing style and cutter.

u]
o)
1
n
it

DA



Photo 7

o
X

-6

CAUTICN: When using a flat master, XE SURE the two-dimensional stop plato
is swung into position against the stop pin, and is securely clamped with
the large, knurled knob.

The making of forming guides can be avoided in many cases through the use
of sd,}\xstahls forming guides, descrited in our Small Tools and Accessories
Catalog. They save the expense of making hardencd guides from solid steel
locks.

l‘omxrg guides may be made by turning on a lathe, shaping on a planer, nila-

ing with a form cutter, or by hand with a file or hand grinder. ZFor ad
ditional informetion on forming guide work refer to pages 27 and 28 of
Pantograph Instruction Book and Parts Catalog, 1385-D.

LUFRICATION
Correct 01ls and Greases for Efficient Porformance.

Thorough research and tests have proven oils and greases recommended herein
give maximm operating efficiency to this machino. Cnly high quality oils
and greases should be used.

HIGH SPEED GPINILE

Tor lutricating the high speed spindle, use a pure mineral oil, such as
Gargoyle Velocite Oil 5 or equivalent, with viscosity rating of approximstely
80 soconds S. U., at 100° F. Avoid using gun-forming. houschold types of
olls, which may cause bearing failure from gum deposits within tho hoarings.
0il tuice a day through the openings at top of spindle.

OIL HOLES AND OIL CUPS

TFor all other oil holes and oil cups, uso a medium machine oil, such as
Gargoyle Vactra Oil Heavy ledium X. Oil cups on idler pulleys should de
f11led twice cach day.

GREASE CUPS AND PANTOGRAPH BEARINGS

Use a high grade tall bearing gresse of mediun consistency equivalent to
Gargoyle Grease BRB No. 2. Te sure grease cup is wiped clean before re~
moving to refill. Grease cup on intermediate drive pulley should he given
one turn each wesk. Pantngraph bearings should be filled once a year.

RATIORAR BALL TRACKS

Wipe off Tall tracks once a week with clean cloth free from lint. Remove
all foreign particles. Apply a few drops of oil t6 & lean cloth and
carefully wipe over the tall tracks to prevent rusting. Noto! The Tall
tracks are provided with graphite wipers which both wipe and ludricate the
ways. Do not under any circumstances apply more than just a light film of
o1l as outlined; othorwise the graphite wipers become soft, gathering chips
and forcign matter
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5. TASLE, SADDLE AYD KIEE WAYS AND SCREWS

4 e scraped machincd vays and feed screws should be lubricated daily wit
8,0 a0 of Light muching o1, Fore tho adte the oztrones of
edjustacnt and coat vays vith a thin fi
T A e e e e st
©xtrosco and Topeat. Apply a fow drops of ofl in & similer zammer fo the
copyholder adjusting scrow and tho two pilot slooves.

3. ELECTRIC HOTOR

The rotor suprlied with this sackine has elocve type bearings which requirc
& medfun-todicd bosring lubricant such as  Gezgerlc Siea 011 oy iostue,
4 Tou aropa ovory 1000 hours 4s suféictont

ion Vachine Toce donervs fine care, At thp cxtroncly hign
he

atial, To maintain raximm
oth proeision porforeance, rigtdly

follow
the Lubrication ineirastlons a8 but




