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Give Your Radial Drill
A Square Deal

Your SUPER SERVICE Radial Drill is a
finely made tool. It has been built
with painstaking ocare and accuracy to
insure your having the best in radial
drills,

All of its mechanism 1is ocompletely en-
closed. Its oiling is automatic and it
is proteoted by every practical accident
prevention feature = - but, if you want
years of uninterrupted service with low
upkeep cost, there ares two +things that
must be observed:
The machine should be properly in-
stalleds It should receive in-
telligent care and treatment,after
it has been placed in service.
This booklet contains detailed instruc-

tions for the installation, operation and
care of the SUPER-SERVICE RADIAL, It
should be thoroughly studied by the man in
charge of erection, the radial drill fore-
man,the operator and by the man in charge
of maintenance. The instructions in this
book should be carried out in detail.

In conclusion, remember +that no radial
is better built than the  SUPER-SERVICE
Radial. Remember, too, that no machine
tool, regardless of how well it is built,
will stand up for a long period under
abuse, neglect or indifferent treatment.

Give your SUPER-SERVICE Radial a square
deal and it will serve you well,
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Unloading
For the information of +the
ereoting orew, the following
hoisting weights of +the 38
Speed Head SUPER-SERVICE Raw
dials are given; the same
size machines with 12  Speed

Head are 500 lbs. lesse

3! arm, 11" colum, 10,000 1lbs,
4' arm, 11" " 10,500 1bs.
5' arm, 11" " 11,000 1bs.
4' arm, 13" " 12,900 1bse.
5' arm, 13" " 13,600 1bs.
4' arm, 15" " 14,400 1bs.
5' arm, 15" " 14,700 1lbs.,
6' arm, 15" " 15,500 1bs.
5' arm, 17" " 20,000 1lbs.
6' arm, 17" " 21,200 lbs.,
7" arm, 17" " 22,400 1lbs.
6" arm, 19" " 22,800 lbs.
7' arm, 19" " 24,400 1bs.
8' arm, 19" " 26,000 1lbs.

Before unloading from oar, ob-
serve the following precautions:

le Do not remove the water-
proof covering from the mach-
ine until it has been set in
place.,

2, Place a sling, preferably
of menila rope, around the arm
as shown on Fige. le The ways of
the arm and the arm shaft are
ocovered with heavy blocking +to
protect them from the sling.
Care should be taken when plac-
ing the sling to see +that it
rests on this blooking. Put a rope hitch
around the +top of the columm and the
sling as shown, Take a light strain on
the sling with the o¢rane to make sure

everything is all right before hoisting.
Foundation
Where +the machine is located on the

we recommend +that &g oon-
having a depth of at

ground floor,
orete foundation,

4

Fig. 1

least three feet, be provided in accord-
ance with foundation plans shown in Fig.
5. The foundation bolts should be so ar-
ranged before pouring, that they oan be

moved about one inch in any directionm
after the foundation has set. This is
to allow for slight errors in locating
these bolts. Fig, 2 illustrates such an

arrangéement .

Where most of the work has considerable
height, it is good practice to loocate the
top of the foundation so that +the work-
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ing surface of +the base is about 2"
above the floor 1level. This brings +the
machine considerably lower tham would be
the case if it were resting on the floor.
This is much more convenient for the op-
erator when handling large work. How=
ever, where most of the work has very
little height, mnothing would be gained
by such an arrangement. When figuring
the height of the foundation, an inch to
an inch-snd-a-half should be allowed,
between the base and +the top of +the
foundation for grouting.

In the case of a machine installed above
the ground floor of a building, we re=
commend placing it on the strongest part

of the floor, preferably near a ocolum.
It should be so located, however, that
the building column does not offer any

interference to the swing
If the floor is of concrete,
the base should be grouted in. If +the
floor is of wood, wooden wedges should
be packed in all around the base. In
both cases the machine should be bolted
to the floor, either with expansion bolts
or bolts going through to the ceiling of
the floor beneath.

objeotionable
of the arm,.

2 '/g” DiA. Pipe

BN
.

Leveling

For the leveling operation, the most ac-
ourate level obtainable should be used.
We recommend a level, 18" to 20" in

length, having a bubble several inches
long and a graduated glass tubes The
ordinary machinist's level is not suffi-
ciently accurate for high grade results
and should only be used where nothing
better is available, :

A dozen steel wedges, 2" wide and 8"
long, tapering from 1/16" to 1" in thick=
ness should also be provided., After +the
machine has been set in place om the
foundation, a wedge should be inserted
at each of the points indicated by arrows
that are painted on the base. Make cer-
tain that the machine is resting only on
these wedges and is not +touching the
foundation at any point. If the top of
the foundation is uneven,put steel plates
under the wedges.

Clean the top of the base thoroughly and
remove any burrs or nicks that might have
been received in transit. Care mst also
be taken to insure that there is no grit
on the finished surface of the base or on
the under side of the 1level., Grit ocan
only be detected by rubbing these surfaces
with the bare hands. Follow the instruc-
tions given in Fig. 4 and check the final
readings several times to be sure that
they are within the limits,

The remaining wedges should be used for
packing. Place them so +that +the base
will be evenly supported on all sides,
These packing wedges must be lightly and
carefully driven. They must be tight
enough to insure a good bearing between
the base and the foundation, but not so
tight as to loosen the wedges that were
used for leveling and thereby disturb
the level of the machine. When all wedges
are in place, make a final ocheok of the

leveling as outlined in the preceding

paragraph. If it 1is ocorrect, the ma-

chine is ready for grouting in.
Grouting

A grout of one part sand and ome part

cement should be wused. It should be

flow under +the entire
to build a wall

thin enough +to
base. Good practice is
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courses of brick around +the
space of several ine
ches in width between the base and the
wall as shown on Fige 3. The grout is
then poured into this space to about the
level shown. After it has had sufficient
time to harden, the brickwork can be re=
moved. Incidentally, the grout should
not be mixed near the machine. This pre-
caution is necessary to prevent sand and
cement dust getting on the finished sur-
faces,

of several
machine, leaving a

CLEANING and OILING

Cleaning
For oleaning the machine, kerosene is
preferable to gasoline, It does mnot
evaporate and leave dried slushing ocom=
pound on finished surfaces. The kero-
sene must be absolutely clean. The con=
tainer that is used mst be thoroughly
oleaned before filling. Rags, if they
are obtainable, are better than waste as

they leave no lint or strings.

Do not move the head until the arm has
been cleaned and oiled in the following
manner, Take an ordinary scrub brush and
olean the rack teeth thoroughly. Clean
the finished surfaces of the arm on both
sides of the head, being ocareful to re-
move all dirt and grit in the ocorners
where the head fits on the arms Rub the
bare hands over the finished surfaces of
the arm to make ocertain that all grit has
been removed. This precaution is neces-
sary to prevent outting and scoring of the

arme With +the fingers, rub plenty of
oil on all of the finished surfaces of
the arm.

Refer to the oiling ochart, Fig. 6. At
the point marked 11, is an oil pooket

of
on
full
Oilo
is

that supplies oil to the gibs and all
the surfaces of +the head that bear
the arm. Fill +this pocket level
with a good grade of medium machine
Clean and oil the drive shaft that
located on the rear of the arm.
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Swing the head clamping lever, Fig. 7,
downward as far as it will go. The head
may now be moved along the arm by means

of the head moving handwheel, Fig, 7. If
the head appears to move stiffly, it is
because of the newness. This will ease

up after the machine has been in use a
short time. Do mnot loosen the head gibs
to obtain a free movement.,

Clean the spindle nose and sleeve as
follows: Push the quick return levers,
Fige 7, toward the head and move the spin-
dle downward as far as it will go. Do not
raise the spindle as this will draw dirt
and slushing into the spindle bearing in
the head.

Clean thoroughly. Clean the rack teeth
with a sorub brush. There is a metal=to-
metal fit between the teeth of +the rack
and its pinion. Any dirt or slushing
will interfere with the movement of the
spindle. Oil the surface of the sleeve
and the rack thoroughly. The spindle may
now be moved either up or down.

Clean the elevating sorew with a sorub
brush and o0il thoroughly. Be sure that
all dirt and slushing is removed. Clean

the columm, above and below the arm.Clean
thoroughly where the arm meets the fin-
ished surface of the columm. Rub with the




IN LEVELING YOUR SUPER SERVICE RADIAL
TRAM IT THIS WAY, BEFORE GROUTING.
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w w LEVEL WITH SENSITIVE LEVEL ALONG
X X 8YY WHILE SUPPORTED ONLY
ON WEDGES "W" AT THE POSITIONS
MARKED WITH WHITE LINES ON BASE.
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WEDGE WITH BASE LEVELED INDIGATOR IN
SPINDLE AS SHOWN SHOULD READ
WITHIN .005" ON THE FOUR CORNERS
OF BASE (AN ERROR OF ONLY ABOUT
001" PER FOOT). IN THE EVENT THE
BASE DOES NOT TRAM TO THESE
UMITS IT WILL BE NECESSARY TO

RE LOCATE WEDGES TO FAVOR THE
POINT SHOWING OUT OF TRAM.
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MOVING THE HEAD ALONG THE ARM AND READING THE INDICATOR IS NO CHECK
Fig. 4




WHEN ORDERED (

WITH TABLE L M
EXTENSION.
USE V —
r
Y
—_ § Base
\J ‘l
E }-)1'-'- MACHINED
1B f
o
& N 2 3 TEE SLOTS
oy DRIF
FOR STANDARD BASE FIG W
WITHOUT TABL \ m—
XTENSION.
e [ — G _CoRE I 9-
H G ¢ Base
i N e I-ILMACHINED o —
\
‘\-\ oo g ?
M /@ A~ / %
II /P30
| 2~ 4 TEE SLOTS
° ; DRIFT FIG. X
[ d i . 2R
. =
I TE .' bosse
Rl l Lt ’ll
"»7' \L l-IvMACHINED
e AA | %508 ”
| T 2
A

2= 5 TEE SLOTS

&
' - T bRFT FlG.Y
S ) o

Q &
SRE CaNOF CONDUIT Ty A p ~Z- this dimension is
\{ | 4 igtzdognzhell’l'zonsp:ﬁ:
ﬂ__ J[m C*’?J (:) _‘i 56,“speed head.,
' ¥
AR?AI%E}-,,_, MIN.AMAX. MIN.BMAX. CIDIEJFIGIH|T|JIKIL[MIN]O wgmpﬂg'y& QI RISHT]V lsor
3FE| 0" |-Z- | se'|2ig 428 1t [ 2% |17y [12) (55§ | 10f |108] 26t [38'[ 175 6% |203] &* [728 (74T [632] 43| 04" [115" 49%’_1
[afm] 1)z | 52|25 [5a8] 1" | 2F [ 178128 678|105 107 | 28" 38" [ 17} |16k 203] @' [w
57T [ 18" | 52|25 [esy| 1" | 2F 17| i2f [798] 198 102 28" [ 36175 | 165|202 & W
aft[13" [14" [ 60" [218" 578'| 15" | 23" |204" 145" |672" 215"| 104] 31| 44"]18L"] 162" 23"[ 9" X
5FT113" [14" | 60"|213"|69% | 18" | 23" [208"|144"[798"[ 2151057 31" | 44"[ 185 163" 23" 9" X
4FT115" 15" | 66| 22"|588| 13 | 23" |204T144 (688" 20" [ ud"| 31" [ 44 |17y 18" 23] 9" X
sFrhis” | 15" | 66"| 22"|708"| 1§" [ 23" [208T 144" eo%j 20" ng"| 31" [ 44" |174"[ 18" |213"] 9" X
6FT [ 15" [ 15" | 66"| 22"(823"| 14" | 23" |204" 144" [928] 20" [ i 31" 44" (174" 18" | 213" 9" X
5FT| 17" | 15" | 72" 238 | 718"| 13" [ 33" | 24" 193" [815"[283"] 13" | 36'] 52" 233" 194" |303" 10" \
6FT] 17" | 18" | 72233 (833 | 13" | 33" | 24° (193" (938 |28 13" | 36"| 52" 238" 194" [202 10" Y
7FLla7t (15" | 72" 23%"\95%" 15" | 38" 24"198" 058|283 3" [ 36" 52" [238] 194"|303"| 10" Y
6FT 19" | 17" | 78"|243 | 85" | 14" | 34"| 24"[198"| 95'| 27"[143"] 36" 52" |224 |20} | 29" 10" Y
TFTII9" 17| 78" (248 97" | 13" | 34| 24" (193" [107"] 27*[ 143" 36"] 52" [221"[20L" 29'| 10" [1273" 130"|u2’| 48'| 129" 149" 65"| ¥
8FT{19" [ 17" | 78" 242%9" I3 | 33"| 24'(198" | n9*| 27"|1a3"] 36*| 52" [224"]204 ] 29*[ 10" |39%1 14213081 48"| 129" 149" 65"| Y




9 °314g

"SHLNOW I3MHL AN3IA3
710 INIHOVI WNIGIW
HLIM T4 ANV NIVHGQ

bl -€1-21-11 V'S0 OIHO ‘ TLVNNIOND 9-G-p-¢
v_mw; Io<w ‘00 7001 gyOANDIg LLYNNIONID 3HL
TI90 Wiavy 301AEIS ¥34dnS SHI SHLINOW € A¥3A3 NNO
10 3INIHOVIN HLIM TEYRO BNG 3SV3Y¥9 IVID3dS ONISN
ONIMOI104 IHL T4

~ oo 9

3SV3YO LHOIT HLIM
ONIMOTT04 3HL MoVd

‘ALITNBVYLS NOILVAIXO HOIH OGN

LN3AI0S WN9 v ONINIVLNOD 100 | .m:wmwumw%%%w _N 31GNIdS
OIINVHAAH LHOIT HLIM SHLNOW XIS

AY3A3 7714 NV NIVHQ n_ -

Nivya

NIvdd

O}
() —

‘HIPNLOVINNYW 4O
SNOILVAN3WWOO3Y OL 9NIGHOIOV

HOLOW 9NIAING 31vol¥am




CLEANING AND OILING

bare hands to meke sure that all grit has
been removed and oil thoroughly.

Oiling

The machine as received by you, has been
completely drained of all oil, Before
any attempt is made to run it —-=- before
any motor connections are made —--- every
detail of the following oiling instruct-
ions must be complied with,

0il according to the oiling chart, Fig. 6
using greases and oil specified.

All these bearings have Dbeen liberally
greased or oiled before the machine was
shipped and will require additional

grease or oll,.

Items 1 and 2 are the upper and lower
spindle bearings respectively. These are,
perhaps, thé most important bearings on
the machine ., Using the special greasegun
furnished with machine, the upper bear-
ing is reached through a removable cover
plate located on the fromt of the head
and above the quick=-return levers. Remove
the brass plug in the spindle sleeve and
give this bearing one-fourth of the ocon-
tents of the grease gun at each oiling.To
01l the lower spindle bearing, move the
spindle downward to its lowest position
and remove the brass plug in the lower
part of the spindle sleeve. Give  this
bearing one-fourth +the contents of the
grease gun at each oiling.

Ttem 3 is the arm shaft outer bearing.
Fill until clean light grease shows on
the arm shaft,

Items 4,5 and 6 are bearings of the power
rapid traverse unit. These should be
liberally greased at each oiling.

Items 7 to 10 inclusive, are reservoirs
for the mechanism that runs in oil. Bew-
fore starting, remove the filler plugszﬁﬂi
fill with a good grade of medium machine
oil. Drain each reservoir every three
months and fill with fresh oil. Check the
oil 1lsvels once each month and replace
any shortage.

10

Item 7 is the reservoir that supplies

0il to the driving clutches and the en=
tire speed and feed mechanism in +the
heade In the Dbottom of +his reservoir

is a high pressure oil pump that forces
0oil to the top of the head. From this
point the oil cascades down through the
gears and bearings and drains back 1o
the reservoir., This oil pump is com=
pletely submerged and mnever loses its
priming. The driving clutches are also
located in this reservoir. They run in
oile

A sight feed glassb on the front of the
head indicates the o0il flow. This should
show, when the spindle is running, an oil

stream about 1/8" in diameter, O0il will
not appear in the sight feed glass when
the spindle 1is stationary because  the

pump only runs when the spindle revolves.
An 011 Pilter is connected to the oil
line on +the discharge side of the pump.
This filter should be renewed once in
every two +to three years. A pressurere-
lief valve 1is also located in +the oil
line, If, at eny time, the oil stream in
the sight feed glass should showsigns of
diminishing, the oil flow can be increased
by tightening the adjusting screw on the
pressure relief valve,

ITtem 8 1is the case that contains the
motor reduction gears and the elevating
mechanisme,

Ttem 10 1s the reservoir in the lower

part of the head that oils the feed worm

and worm wheel,

Item 9 is the power rapid traverse case.

Item 11 is +the reservoir that supplies
oil +to the gibs and all surfaces of +the
head +that bear on the arm. This oil
works out of +the head and onto the arm
ways, covering them with an oil film.This
reservolr must be filled every week with
a good grade of medium machine o0il, The
driving motor should be oiled in accord=-
ance with instructions furnished by the
motor manufacturer.

Notes Where the machine is run ocontinuw-
ously on day and night shifts, it must be
oiled twice as often as indicated on the
above schedule.
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OPERATION

Starting

The following operating instructions must
be gone over before any attempt is made
to start the machine,

Before starting, put the spindle driving
clutch lever, Fig. 7, in neutral, which
is midway “between its extreme positions.
Push the quick=return levers, TFig. 7 ,
toward the head as far as they will go,
Then ‘turn the machine over by hend %o
meke sure that it revolves freely. By
means of temporary connections, check the
direction of rotation of the driving
motor. When the motor runs in the direce
tion indicated by the large bronze arrow,
these connections can be made permanent.

To run the spindle right-handed, as in
drilling, pull the driving olutch lever
forward as far as it will go.

To run +the spindle Ileft-handed, as in
backing out taps, push the driving clutch
lever toward the arm as far as it will go.

JTo stop the spindls,
clutch lever
positions.

put the driving
midway between these two

drive
its
engaged
causes

Avoid running the spindle when the
ing clutoh lever is not in either of
extreme positions. A partially
clutech will slip, and slipping
wear.e

Selection of Spindle Speeds

The SUPER-SERVICE Radial has thirty-six
spindle speeds. Speed change lever "A,"
Fige 7, provides nine changes of speed.

Back gear 1levers "B" and "C," Fig. 7,
each provide two changes of speed. The
nine speeds obtained through lever "A,"
when multiplied by the four speeds ob-
tained through back gear levers "B" and
"C," give a total of thirty-six spindle
speeds.

The nine positions of speed change lever

12

"A," are indicated by an arrow and a
numbered plate at the upper end of the
lever.

These numbers correspond with numbers on
the first ocolumm of the speed plate,
Fige. 8+ The back gear levers, "B" and
"C" have two positions each. One of
these is a horizontal, the other a down-
ward position. The ©positions of these
levers are indicated by arrows at the
top of the speed plate.

All . of the thirty-six changes of spindle
speed are obtained through sliding gearse.
To shift these gears, engage the driving
clutch very lightly, just enough to cause
the gears to roll slowly -- and  then
shift with a quick, decisive movement,

The speed plate is direct reading. It
gives the spindle speeds in R.P.M. and
the corresponding sizes of drills, boring

and facing cutters for ocast iron and
steels Drill diameters for ocast iron
or steel are based on a cutting speed of

80 ft. per minute and are shown in black.
The size of boring and facing ocutters for
cast iron or steel 1s based on a cutting
speed of 40 ft., per minute and is shown
in rede. The feeds recommended for both
cast iron and steel are also given.

Selection of Feeds

The SUPER-SERVICE Radial has eighteen
feedse Feed lever "D," Fig. 7, provides
nine changes of feed. These are doubled

by feed lever "E," Fig. 7, making a total
of eighteen feeds. The nine positions of
lever "D" are indicated by an arrow and a
bronze plate at the upper end of this
lever. These numbers correspond with the
top row of numbers on the feed plate,Fig,
9. Lever "E" has two positions, as shown
on the feed plate. Between these two
positions is a neutral position at which
lever "E" may be set for hand feeding.

To start the
run the spindle

spindle feeding downward,
in the direction for
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F . CAST IRON- ORI;TST-I‘;%%;’-EED drilling. Set feed
T0 3. DIA AT BO FI € : 1t
e levsrs D and
| :h°|1r|0cl1\512lilk N %OEE)T:HI(NGGR%PUE:S "EW  agcording  bo
the positions in=-
¥4§ !5! dicated onthe feed
nﬂ j plate. Pull +the
EE m quick=return leve
251 | Yy ers, Fig. 7, away
Eﬁ 1] | m from the head as
830 ol | m far as they will
;;5 A ﬂ gos This engages
° 18] R 28 the quickereturn
SEO 5 EE cluteche To stop
430 125 ; ﬂ the feed at any
i 5 ﬁ%g’ a5 BB time, push the
ﬂ T 3 ﬂ quick=return lev-
360 851 - Fao ers ‘toward the
I S s R
R
arm siarr seeen sTo R . HSRRY of the eighteen
- No. I l feed changes are
L VLV ILMGETLR R obtained  through
0o R o) sliding gears.
. Feeds can be changed
Fig. 8 while the spindle
is running i1dle without disengaging the
driving oclutch -- but, they should not
be changed while drills or tools are
cutting.
The feed plate, Fig. 9, gives feeds in

thousandths of an inch per revolution of
the spindle. Feeds shown in red corre=
spond to standard pipe threads of 8, 11%3
14, 18, 20 and 27 threads per  inch.,
For driving pipe taps, it is merely nec-
essary to select the feed corresponding
to the lead of the tap. The spindle will
automatically advance the tap at its re=
quired rate.

There is a limit trip that disengages the
power feed when the spindle comes within
half an inch of its lower limit of travel.
This prevents the teeth of the rack pin-
ion from running into the spindle sleeve

at the end of the rack.,

There is also a safety clutch which will
slip if the feed is overloaded and pre-
vent damage to the mechanism even +though
the operator becomes careless 5€=
lecting or tripping the feed,

in

Compensating Dial Depth Gauge

The feed mechanism also includes a dial
depth gauge of +the compensating type.
This depth gauge automatically disengages
the feed when either the point or the
body of the drill has penetrated to a re-

FEED N THOUSANDYHS AND THREADS PIR INCH

'DOI‘YED LINE INDICATES NEUTRAL AND HAND FEED POSITION

123456789
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Fig. 9
quired depth. The graduations on the
ring represent spindle travel in six=

The

graduations on

teenths of an inch.
the etched plate rep-
resent drill diameters

in eighths of an inch,
To advance +the drill
to a given depth, set

the point of the drill
so that it touches the
work. Unclamp the grad-
uated ring by swinging
the depth gauge clamp=-
ing lever, Fig. 10, in
a counterclockwise di-
rectlon until it points

Fig. 10

downward.

If it is desired to advance the point of
the drill to a given depth, revolve the
graduated ring until the point on the
ring, that corresponds to the required
depth, registers with the zero on the
etched plate. Fige 11 shows the depth

gauge set to trip the feed when the drill
point has penetrated to a depth of 2-5/4
inches.

\
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the body of
revolve the

If it is desired +to advanoce
the drill to a given depth,
graduated ring until +the point on the
ring, that corresponds +to the required
depth, registers with the drill diameter
indicated on the etched plate., Fig. 12
shows the depth gauge set to +trip the
feed when the body of a 2" drill has
penetrated to a depth of 5 inchese

Fig. 12

In either case, when these settings have
been made, swing +the depth gauge clamp-
ing lever upward until the graduated ring
is firmly oclamped. Engage the feed,
When the drill reaches the required depth
the feed will automatically disengage.

Moving the Head on the Arm

The head ocan be moved along the arm by
means of the head moving hand wheel,
Fige 7, or by means of the head rapid
traverse lever, Fig. 7.

To move the head by power rapid traverse,
pull the traversing lever down to its
lowest position and move this lever to
the right or left according +to the di-

rection in which the head is to be moved.
When the head is in positionm,
lever

simply re=-

lease the and it will return +o

14

neutral. The hand wheel ocan then be used
for final, close positioning of the head.

In addition +to moving the head swiftly
and easily along the arm, the power rapid
traverse offers another advantage. It
can be used in very much +the same manner

as the +traversing motor on an electrio
ocrane., As shown in Fig. 13, heavy tools
can be placed on a bench or tool stand

and carried to and from
the work by means of the power traverse.
This will relieve the operator of a lot
of heavy lifting in gebtting +tools on and
off the spindle.

near the column

The oclamping of +the head on the arm is
accomplished by means of the head clamp-
ing lever, Fig. 7. To clamp, pull up hard
on this lever. To unclamp, push it down.

Raising, Lowering and Clamping
the Arm

Arm clamping and elevating is conveniently
and safely oontrolled at the operating
position by a free moving directional
lever A, Fig.13,at the lower left side of
the heads»On moving this lever up, the arm
clamp is hydraulically released, the mul-
tiple diso olutch for elevating is auto-
matically engaged and the arm raises.To
stop elevation, the 1lever is moved to
the "stop" or center position; this auto=-
matically disengages the elevating olutoch

end the arm is automatically olamped
through a powerful hydraulic oclamping
mechanisme The cycle for lowering and

clamping is similarly automatic and fool=
proof. Protective 1limit +trips are pro=-
vided at the upper and lower limits of
travel and, in addition,there is a safety
in the mounting of the elevating sorew to
prevent damage should +the arm be lowered
onto any obstruction within its limits of
travel,

Hydraulic column clamping on the stand-
ard machine, is controlled from the head
as shown in Item B, Fig. 13. Its push-
button control at the head marked "clamp"
and "release" operating a solenoid ocon=-

trolling +the hydraulic mechanism +that
is built-in at +the motor end of the
arme The hydraulic clamp, through two




OPERATION

bolts on the cuff of the column sleeve
automatically applies up to 55,000 lbs.
pressure on the column and sleeve clamping
surfaces, joining +these +two members as
effectively as if <+they were one solid
part.

Adjusting Arm Clamp

Stop the main driving motor. of the ma-
chine and remove link "J"on c¢lutch shift-
ing mechanism, in rear of arm, (see fig=
ure #15, page 16) Also remove plate "H"
on front of arm clamping mechanism as in-
dicated (see figure #14 above).

CAUTION: Do not move or adjust the
per and lower limit sorews indicated by
letter "F" as these are merely for the
purpose of controlling the .amount of ex=
pansion of the arm, when +the arm is un-
clamped. These are properly set at the
factory.

ups=-

Now start the main driving motor of the
machine, set the arm control lever mount-

ed on the head of the machine in either

up or down positione.
the arm and as link "J" has been discon-
nected from the elevating clutches, nat-
urally the arm will not raise or lower.,

This will unclamp

When clamping or unclamping the arm;the
push rod and equalizing bar located in
bracket under plate "H" should travel a
total distance of between 1/2" and 9/16",
Measure this travel by causing rod to
move out when elevating control lever is
moved to +the mneutral position. This
measurement can easily be taken from
the machine surface on end of bracket
where plate "H" is fitted.

If the clamping rod is not traveling be-
tween 1/2" and 9/16", then either one or
both the arm clamping levers are adjust-
ed too tight and then nuts "G" as indi-
cated, must be loosened to permit full
travel of the clamping rod,

Now to adjust the clamp, unclamp the arm
and adjust the upper and lower adjusting
nuts "G" (see figure #14), so that equal-
izing bar on the end of the push rod is
held 1in a vertical  position when the arm
is clamped. Make this adjustment slowly,
that is between the upper and lower levers,
being sure that +the equalizing bar re-
mains in a vertical position +to insure
proper clamping at top and lower portion
of the arm.

When adjusting nuts "G" slowly,you should
clamp the arm after each adjustment and
when you {ind that they have been tight=
ened to a point where the push rod <fails
to travel its full amount between 1/2"
and 9/16" which you have previously check-
ed, then back off each nut "G" one  half
turn. Now check to be sure that the push
rod is making its full travel and <that
the equalizing bar is in a vertical posi-
tion when the arm is clamped.

The arm is now properly adjusted.
the driving motor and with the arm in a
clamped position, replace plate "H" and
the elevating clutch connecting link "J",

Stop

The machine should now be ready for oper-
ation.

15




OPERATION

Adjusting Column Clamp

The column clamp is located at the rear
of the machine and at the bottom of the
column sleeve (see Figure #15A).fhaprop—
erly set this clamp have the main driv-
ing motor of the machine running and
then push the columm electric control
button, mounted on +the head of the ma-
chine, to the wuriclamped position. This
will then rotate the vertical clamping
shaft "Y" approximately 90 degrees. On
the lower end of this shaft is mounted
an eccentric which rotates against roll-
er "D". In the unclamped position of the
column, the high point of the eccentrioe
is rotated away from the roller "D",

When the column is adjusted atthe factory,

A

o

i

Fig. 15

¢Fig. 154

dJd

nuts "C" are properly adjusted to con- button on the head of the machine, and
trol the amount +the sleeve cuff will +then check to see that the high point of
open when the columm is in the wunclamped +the eccentric is against roller "D" and
position. These nuts are properly adjust- +that the shaft "Y" has rotated its full
ed vhen the machine leaves the factory, distance.
and these should not be tampered with,

as tightening them too much would cause Care should be taken at this point to be
the colum sleeve to drag against the gyure that the eccenmbric or shaft "Y" has
column, thus making it difficult to swing rotated its full distance as it must
the arm. do so, otherwise, +the arm clamp on the
machine will not function properly.

To adjust +the columm clamp,be sure first

that the column clamp is unclamped, and Aft tai ‘
that the eccentric is away from roller N ei youlaze'ierfii? Z@etecoen:ilc s?aft
"D". Now place a wrench on the end of 088 traveled 1Ts istance the coium

clamp bolts "B" and adjust nuts "A" un- clamp thus adjusted should %be satis=-
til you have approximately 3/16" (ag Tactory.

indicated on columm clamp adjusting plate)

clearance between roller "D" and +the If for any reason,the columm is not rigid-
eccentric. Care should be +taken when 1y olamped, then additional adjustments
adjusting nuts "A" to see that both the should be made on nuts "A" as  explained
top and lower nuts have approximately the above, being sure that +the high point
same tension when clamping. Now clamp the of +the eccentric will still rotate +to
mechenism by pushing the colum clamp its limit against roller "D",.

16




ADJUSTMENTS

Forward and Reverse
Driving Clutches

The forward and reverse
driving olutches, Fig., 16,
are located in the lower,
rear part of +the head,
These clutches are of the
miltiple disc type and run
in oile The discs are al-
ternately of saw st8el and
phosphor bronze. While
these clutches are so con-
structed that adjustments
will seldom be required,it
is extremely important that
they be always kept in
proper adjustment., They
mist not be allowed +to run loosely ad~
justed. Loose adjustment causes slipping,
and slipping causes wear

These clutches are correctly adjusted
when the machine leaves the factory.Be-
fore the machine is placed in service,
the foreman should operate the clutch
lever several +times and note the amount
of effort required for engagement. Occa-
sionally,thereafter, he should check this
cluteh action. Whenever these oclutches
engage too easily, +they should be tight-
ened., These adjustments are easily made,
Remove the pipe plugs in the clutch case.
Turn the arm shaft slowly until the lock

TO ADJUST CLUTCH
REMOVE PIPE PLUGS
TURN ARM SHAFT UNTIL
PLUNGERS
ARE VISIBLE. DEPRESS
PLUNGER AND TURN
S\ ADIUSTING NUT --——_»J‘
REVERSE ~ FORWARD

Fig. 17
Fig. 16, appear.
plunger with a screw driver and turn the

plungers, Depress the

adjusting nut in the direction indicated

by +the arrow on the instruction plate,
Fig. 17, One notch of the adjusting nut
should be sufficient, This closes the

plates .004",

Fig. 16
Quick-Return Clutch

The gquick-return olutch, Fig. 18, is of
the positive +type. The action of the
quick=-return levers expands two saw-tooth
segments of hardened steel into a harden-
ed steel ring having saw teeth in its
inner circumference. This clutch may
not require any adjustment for several
yearse. But, should an adjustment be
necessary, 1t is made in the following

menner. Remove +the narrow, horizontal
cover plate located on the front of the
head above the quick-return levers., Ro-
tate these levers until the  adjusting
screw and the lock screws, Fig, 18 ,can
be reached with a screw driver.

Fig. 18

17




ADJUSTMENTS

Loosen the lock screws and tighten the
adjusting screw so that there is  very
little play between +the <teeth of the
segment and the ring. Tighten the lock
sorews. Rotate the levers one half aturn
and adjust the other segment in the same
manner .,

Arm Elevating Clutches

Fige 19 shows the arm-elevating clutches
which are of the multiple-disc type.These
clutches are located in the case in the
rear of +the arm near the column. These
clutches are set correctly when the ma-

chine leaves the factory. They must not
be operated with a loose adjustment. As
is the case with any friction clutch, a
loose adjustment will cause slipping and
slipping will result in wear. These
clutches will require only occasional ad-
Justment, but--the original factory tight-
ness mist always be maintained. To prop-
erly adjust arm
low the instructions found on the arm
gear case cover;that is,to adjust clutch,
stop driving motor, then remove cover and
turn arm shaft "A" until plungers are
visable, Disengage plunger and turn ad-
Justing nut.After clutch has been adjust-
ed, place a 3/4" diameter rod 12" long in
the clutch shifter "B" below this case and
see that both sides can be fully engag-
ed by hand before applying power.,

18

elevating clutches fol-.

Spindle Adjustment

The spindle revolves in ball and roller
bearings. If these bearings are properly
lubricated, it is highly improbable that
any end play will develop in the spindle,
Should there be end play in the spindle,
it can be taken up in this manner. Put
the +two back gear levérs in a neutral

position to permit rotating +the spindle
by hand, then remove the narrow hori-
zontal cover plate located on the front

of the head above the guick-return lev-
ers. Loosen one of the lock screws, Fig,
20, one turn. Tighten +the jam nut until
the spindle 1is pulled up tight. Then re-
lease the jam nut until +the spindle ro=-

tates freely. This will reduce the end
play from .00l to .002.
After the adjustment has been made, set

the lock screw in the jam nut as tight-
ly as possible. With a center punch,burr
the jam nut into the slot of the lock
serew to keep it

from turning. There
are two lock screws
in the jam nut, but
only ome of ‘them
should %be loosened

LOCK
SCREWS

m JAM NUT
¥

BURR AT
ISSCREW  SLOT

when making this ad-
Justment.

Fig. 20

S

T0 ADJUST GLUTCH']

STOP ‘DRIVING MOTOR
THEN REMOVE COVER AND
TURN ARM SHAFT UNTIL
e——— PLUNGERS —|
ARE VISIBLE, DISENGAGE

“PLUNGER AND TURN

TIGHTEN
TIGHTEN

4—— ADJUSTING NUT ——>
LOWER ARM ELEVATE ARM
AFTER CLUTCH HAS BEEN ADJUSTED PLAGE ¥4
ROD 12" 'LONG IN. CLUTCH SHIFTER BELOW THIS
CASE 'AND SEE THAT BOTH SIDES CAN BE FULLY

ENZ}AGED BY 'HAND BEFORE APPLYING POWER
)




ADJUSTMENTS

Adjustment of the Spindle
Counterbalance

Fig. 21

counterbalanced by means
The tension of

The spindle is
of a flat coil spring.
this spring is adjustable. When the ma-
chine leaves the factory, +this spring is
set so that it exactly balances the spin-
dle. If the machine is to be used for a
considerable period on work that requires
heavy taps, cutter heads, etc., the spring
tension ocan be inoreased to offset the
added weight of these tools.

To inerease the spring tension on ma-
chines having 11", 13" and 15" diameter
colums, turn the adjusting screw +to the
left as shown on Fig. 21 On machines
having 17" and 19" diameter columns, turn
the sorew to the right as shown on Fig.
22. ‘

In general, except where heavy tools are
used, less effort will be required of the
operator if the spring adjustment is such
that the spindle is exactly balanced.

Adjustment of the Power
Rapid Traverse Belt

RAPID TRAVERSE
BELT TIGHTENERA

Fig. 23

The power rapid traverse unit is driven
by a belt that runs aoross the top of
the arme The tension on +this belt is
supplied through a coil spring. Addi-
tional tension can be applied through the
adjusting sorew and loock nut, Fig. 23,

19
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TAKING THE MACHINE APART

To remove quick-return clutch
from head

Refer to Fig. 25

1. Remove plug "M" and drain oil.

2+ BRemove front feed cover "D",

3¢ Knock pin "T" in spool out,

4. Remove set screw "V" in collar.

5. Remove pointer "X".

6o Drop lever unit "Y" and shafts '"S"
& HU" .

7« Remove square head taper pin "W" angd
pull feed back gear lever "Z" and
shaft out.

8+ Remove upper cover plate "E",

9. Remove 5 screws "I" in cover "J". Twc
taper pins in the cover will come out

LOCK SCREW

/
COVER
) gi ﬁ/ PLATE
f ?

JAM NUT

UPPER

7\

o J

N

QUICK

RETURN
LEVER

S

(=)

Fig. 26

4

with it +together with +the entire
quick return unit "H" by pulling on
the Quick Return Lever "O" in the re-
leased position.

To remove the feed unit
Refer to Fig. 25

Proceed as directed in items 1 *o 9 above.

1.

2

LN

Se

1.

Remove large top cover "A" from head.

Remove o0il pipe and lift Large Feed

gear Unit "B" out together with shaft
"0".

Knock out taper pin "N" in feed hand-
wheel "O", Remove handwheel and wash-
er, and unscrew packing nut "L",

Replace handwheel,
Knock taper pin "G" out of feed worm
"F" and pull handwheel and shaft "K"

out,

Remove 8 sorews "Q" and 2 taper
"R" and remove feed unit "P",

pins

t

e _/

®

e

Fig. 27

To remove the spindle without
removing the spindle sleeve

Clamp the columm to prevent the arm

21




TAKING THE MACHINE APART

from swinging.

2. Ralse or lower the arm until it
is twelve inches above its lowest po-
sition.

3+ Remove the upper plate, Fig. 26.

4, Raise or lower the spindle until the
jam nut appears in the opening. Fig.
26,

5o Block up between the spindle and +the
base to prevent the spindle dropping
when the jam nut is removed.,

6o Lock the quick-return clutch by pull-
ing the quick-return levers away from
the head.

7o Wedge a screw driver behind one of
the quick-return levers (as shown in
Fig. 27) to prevent the quick-return
clutch from becoming disengaged.
Caution: Do not remove +this sorew
driver until the spindle has been re-
placed and the jam nut has been tight~
ened.

8+ Loosen the lock screws and unscrew
the jam nut.

9¢ Put a bar through the tang slot and
hold the spindle securely. Remove the
blocking and lower +the spindle until
it rests on the base,

10. Put the driving clutoch lever, Fig. 7,
in 1its neutral position. Raise the
arm until the head clears the spindle.

11, When the spindle is replaced, adjust
it for end play and burr +the lock
screws in accordance with the spindle
adjustment instructions given in con-
nection with Fig. 20,

To remove the spindle
and sleeve

(These instructions refer to Fige. 28, un=~
less otherwise noted.)

l. Clamp the columm to prevent the arm
from swinging.

22
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Se

4.

Raise or lower the arm until it is
twelve dinches above its lowest po-
sition.

Remove the cover plate "A",

Move the spindle down to its lowes?t
positione

Loosen ocap screw "B" several turns
and remove washer "C",

Run ocap sorew "B" into the head as
far as it will go.

Raise the spindle until the counter-
weight ochain "D" becomes slack  and
the safety catoch "E" engages a notch
in the guide bar "F",.

Put blocking on the base that comes




TAKING THE MACHINE APART

within three or four inches of the

spindle nose.

the
the

Open +the swinging cover "G" on
side of +the head and remove
counterbalance chain screw "H",

ﬂIH
tEn
Jam
gt
28

10, Grasp the quick-return lever

- firmly, depress the safety catch
and lower the spindle until the
nut "J" and the retaining plug
are in the position shown on Fig.
11. Block up tightly under the
so that the blocking supports
weight of the spindle.

spindle
the

12. Remove the jam nut lock screws "L"
and the jam nut "J", Unscrew the re-
taining plug "K" and remove the safe-
ty plate "M" from the spindle sleeve.
13, c¢lutch inac=~
in con-

Remove the quick-return
cordance with instructions
nection with Pig. 25.

14, Put a bar
Hold +the

through +the tang slot,
spindle securely while the
blocking is removed and lower the
spindle, together with the spindle
sleeve, until it rests on the base.
15. Put the driving elutch lever, Fig. 7,
in neutral and raise +the arm until
the head clears the spindle.

Note: When replacing the spindle and
sleeve, make certain +that the spindle is
securely blocked until the counterweight

chain "D" has been connected.

To remove the friction driving
clutches
Refer to Fig. 29

Remove pipe plug "A" and drain the oil

1.
from the clutch case,
2. Remove nine cap screws "B",
3+ Remove cover "C",
4, Remove cover "D",

5. Disconnect the oil line at "E",

6+ Unsorew and remove pipe "F'",

7+ Remove one sorew "G",

8. On machines having 13" and 15" di-
ameter columns, remove seven sorews
"H". On machines having 17" and 19"
diameter colums, remove nine screws
“H" N

9. Remove +two screws "I" located in the
lower half of each of the end plates
"J" .

10o Remove +the lower half of +the clutch
case "K", and remove screws "T",

1l. Remove two taper pins "L" and two cap
sorews "M" from arm shaft end bracket
"N", supporting end of shaft during
this operation.

12. Have two men hold the arm shaft while
a third man removes arm shaft"R" from
gear case "8",

13. Remove the driving clutches,

To Adjust Column Roller Bearings
so as to make the Column Sleeve
Turn Easily on the Trunk, Follow
the Procedure Outlined Below.

These parts are shown
on page 28.

ls Release the column clamp and remove
all lock plates at the top of the 4
studs and by putting a wrench on the

top of the stud test +o see if any
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TAKING THE MACHINE APART

of these will turn completely around.
If not, proceed as follows, but if so,
advise us which one you are able to
turn completely around.(A broken bear-
ing is indicated by the ability to turn
any of these studs 360°),

2 With the head at the end of the arm
release all 4 eccentric studs.

3o Adjust 2 front studs until the arm
swings freely, then run  the head
close up +to +the column,.

4, Adjust 2 rear studs until the arm
swings freely. Then run +the head to
the end, of arm, and, if necessary,
slightly readjust all <+he studs un-

til the arm swing is satisfactory try-

ing this with the head in various po-
sitions on the arm.

5., If satisfactory, replace the lock
plates to definitely lock the studs
and then babbitt in place.

Taper Pins
Square head, taper dowel pins are used

throughout the machine for location pur-
poses. To remove one of these pins use a
wrench and turn it in one direction only.
The pin will gradually loosen and ocan
easily be extracted.If the pin is first
turned to the right and then to the left,
it has a tendency +to score and cut and
may have to be drilled out. It is
also advisable to turn these pins to the
left as a set screw may be encountered
by mistake and the head twisted off., In
replacing these pins observe the follow-
ing: Clean the pin holes Clean the pin
and remove any burrs. Put a thin coating
of oil on the pin and set in place with a
hammer but not too tightly.

Taper pins, such as are
collars on shafts etc., should always be
removed in this manner, Use a piece of
soft brass on the small end of +the pin
and hit it a sharp blow with a hammer.
Ordinarily, one blow will loosen it and
it can be readily removed. Never attempt
to remove one of these pins with a steel
punch. A steel punch will upset +the end
24

used to pin

of the pin and destroy the pin hole. Next
to lack of oil and failure to keep machine
tools clean, more damage has rasulted
from the use of steel punches on taper
pins than from any other source, These
pins should be replaced in the sams -.an-
ner as the square head taper pins pre=-
viously referred to. The use of soft
hammers when repairing machine tools
cannot be too strongly urged. There are
very few driving fits on good machine
tools. If tle wvarious wmembers do not
come apart readily, examine carefully
for burrs and hidden set screws, etos
before driving or forcing them apart.,

Serial Number and Repair Parts

Should it be necessary to order repair
parts, always give the serial number.
This number is stamped on the machine in
two places: on the speed plate and on
the face of the arm near its outer end.

to obtain cor-
from original partsthat
have been worn, it is seldom advisable
to make your own repair parts. This is
particularly true with regard to cams
and other parts where +the correctness
of their shape is extremely importeant.
Springs, too, are difficult to duplicate
because of their material and temper.

Because it is impossible
rect dimensions

As a rule, no changes should be made in
the design of any part of the machine or
in any of the materials used. What may
appear to be an Iimprovement on certain
parts, may lead to serious trouble on

other parts. The Cincinnati Bickford
Tool Company has an accurate record of
all of the parts on your SUPER-SERVICE

Radial and can supply them on short no-

tice.

On the following pages photographs of
the various parts are reproduced %o as-
sist you in ordering repair parts. If

you cannot find the part desired tell us
where it is and what it does. But always
give the serial number of your machine

and when possible the part number and
part name as listed in +the following
pagese Also specify the quantity re-
quired.




PARTS
LIST

NOTE: Be sure to give the serial number
of your machine when ordering parts.

For location of serial number see page 26.
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