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IMPORTANT

_ Only authorized personnel
should operate this machine. -
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Before operating this machine,
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operating and safety instructions.
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.l . NOTICE

Every ‘effort has been made to ensure that mt‘ormatxon contamed in this

-manual is accurate. However, Mfﬁ v‘{—s d~{q“""/(l( L+ does not claim
to cover all the details relatmg to your machme, its mstallatnon, operatxon

or mamtenance.

This ' publication is mtended for customer use only.
'contamed ‘herein may be reproduced, copxed or used whole or in part
without the written consent of MitES o Hcrﬂﬂ LB

No information
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MITTS & MERRILL
KEYSEATERS

Training and Operating
Responsibilities

The users of this machine are responsible for the training and supervision of those
persons they select to operate this equipment.

Employers are urged to. ensure that the employees whom they select to operate this
machine understand that this machine is potentially dangerous and could cause serious

injury or death,

Employee instruction should include careful reading and understanding of the contents of
this manual.

The operator should understand the functions and capabilities of this machine, its
components, and the nature of the work to be performed.

The operator should possess a working knowledge of speed and feeds, depth of cut,
properties of the material to be cut, properties of the cutter and principles of the cutting

"action.

The operator should understand principles for clamping and holding the workplece and
procedures for its safe loading and unloading.

The operator should understand that regular maintenance is an integral part of machine
operation and understand general maintenance and cleaning procedures as well as those
speeifxc to the machine. .

"The operator should be capable of recdghizing actual or potential problems and unsafe,

conditions; he should be able to perform those diagnostic and troubleshooting procedures

for which he is qualified and trained; and he should understand how and when to properly

report existing or potential problems relating to the machine and its operations.




SAFETY INSTRUCTIONS

for

Mitts & Merrill Keyseaters
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Warning
This machine is 'potentiany dangerous
and could cause serious injury or deat.h

*##*##00###0###‘03‘3‘3

Note:

a) Only authorized personnel should operate this machine.

b) Before thls machme is set up and operated, make sure you understand all operatmg
and safety mstructlons. ‘ o

e) Arc weldmg may cause severe damage to microprocessor controls. Evidence of arc

- ‘welding anywhere on machine will void warranty.
Safety Instructions

*  Use extreme cautxon when around machme and its controls.

* Do not remove guards while machine is in operation.

%~ Pprotect yourself,” Wear safety glasses, steel-toed shoes and’ other approprxate safety
gear.

*  Don't wear rings, watches, bracelets, necklaces, loose-fitting clothes or anything else
that might catch on moving machine parts,

* Inspect machine before operating to ‘make sure all guards are in place in good
condition. Checek for loose, worn or broken parts. If something looks wrong or
unsafe, report. it to your -§yp.<_=_r.visqr_.imm.edi.at.elye e e

i Never clxmb work or stand on machme.

% Avoxd Ieanmg agamst or restmg hands on machme




Stop machine immediately at any sign of malfunction or danger.

Keep machine and work area clean and properly maintained. Pick up and store loose
tools and parts after use.

Operate within rated machine capacity.

_Use electrical lockouts when servieing machine and when machine is not in use.

Use the right toohng' for each ]ob

Make sure all tooling, fxxtures and the workplece are properly and securely in place
before operatmg‘ machme

Replace worn or defectwe toolmg

Never attempt to attach or remove toohng‘ and flxtures, or to modlt‘y the position of
the workpiece while the machine is on.

Clean up spills and take care of other potentially hazardous conditions immediately.

Keep hands and any other parts of the body from inside the machine, and away from .

any moving parts or pinch pomts

.Never attempt to remove chlps from work table while the crosshead and cutter are

;_-’-m motion,

Use proper equlpment a.nd fixtures to position and hold heavy workpleces.

.Don't attempt to repau' or modify machme mthout speclfxc trammg and-

authorization.

Know the safety features of your machine. Never attempt to take "short cuts" by
bypassing safety devices, or by sklppmg steps in set up, operatlon or maintenance of

the machme.

Report all mjumes, however shght

e Know mamtenance procedures - for - the. machme and adhere 40 mamtenance .

' schedules. A well-—mamtamed machme 1s a safer machme.

sEssssses e t#t * t-#v# B, oh s

e

Never operate a machlne 1f you know or suspect E
~.that the. machine or.its tooling. is.in any. way.. .
© defective or: e.

Report - unsafe or potentially hazardous condxtnons =
to your. superv:sor 1mmedxately It
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IMPORTANT

Safety procedures only work if they are understood and followed.
~ Protect yourself - and those who work with you -
by knowing safety rules and by using caution and common sense.
Make safety a habit.
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MITTS & MERRILL
#1 KEYSEATER

. Specifications

Keyway Width (maximum) ................. AT AR 2 A s 1-1/4*

(minimum) .......... T —— e R o |- 4
Keyway Length (maximum) ...... o B P EE BEEE  T B R PEE -
Cutting Speed (maximum)....... I — crerirenen.. 29 fpm
Crosshead Pull {maximum) .. .... o X e ) o e I—— 1800 Ibs.
Adjustable Feed Rates Per Stroke ................... vees... .001-.006"
Tolerances (depth repeatability) .................... One feed increment
Electric Motor ............ R ——— e P 2hp
Base Dimensions .......... S ,20-5/16" wide x 32" deep
o1 111 S .5.7 sq. ft.
Maximum Workpiece Weight ........ R PR .. LA 5,000 lbs.
Maximum Workpiece Diameter ........ I e N N Unlimited




NOTE: HOW TO REFER FROM INSTRUCTIONS TO ILLUSTRATIONS

-As you can see from the Table of Contents, all instructions

and ' descriptions are identified by a numbering system. For
example, 3.2 quickly identifies the MOTOR START subsection of
SECTION 3, DESCRIPTION OF CONTROLS. To find out where the Motor
Start button is, simply follow the arrow marked 3.2 in the

illustrations for that section.

When there is more than one control or part per subsection which
is keyéed to an illustration (as in subsection 3.2) a suffix
letter has .been attached. For Example, in subsection 3.2, the
lubricant valve is identified as 3.2a. To find the lubricant
valve in the illustration for that section, follow the arrow

marked 3.2a).
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”three blocks on the term;nal strxp. :

:GROUND WIRE

SECTION 1

INSTALLING THE #1 KEYSEATER

LOCATION

sze careful thought to the placement of your new Mltta t &
Merrill #1 Keyseater. Choose a location which has access
to an overhead crane or hoist of sufficient size and height
to clear the top of the keyseater tool post. ‘

“If the work to be keyseated has a large outside dlameter or

long projections, position the machine a sufficient

'dlstance from walls, columns. or other machinery.

FOUNDATION

Undamped vibrations can adverselyfaffeot the performance of
the keyseater and the quality of "the work produced. To
prevent vibrations from outside sources being transferred

to the machine, the foundation of the keyseater must be of
sound cdnstructlon. We recommend the keyseater be mounted

on the ground floor.

LUBRICATION | - R
F111 ‘sight bowl with a good grade of lubricatlng oil.

SECTION 2
CONNECTIONS

CONDUIT

t'Attach wire oondult through the hole in the bottom of
.Mthe electrical panel. ' _ L g

"POWER WIRE
fFeed 3-phsse power wire through the conduit 1nto the

electrical panel and connéct. the wires to-the first

COMPRESSED 'AIR

Connect the machine to a compressed air source of at

~ least 80 psi using a 1/8" pipe connection

1
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SECTION-3
DESCRIPTION OF CONTROLS

3.1 E*inazcrrmcm. powzn

'ﬁiThe;pgwe; switch is located on the left side of the machine
~on the door of the electrical panel. This switch must
- be OFF in order to open the electr10al panel.

Q}NOTE"Even when the power switch is in the OFF position,
fﬂ;all w1res on the llne side of the switch are HOT. Fw o

3.gj fMoToR START

:f;Thxs button starts the motor, which in turn moves the

afgcrosshead. The motor start button also energizes the
“lubricant valve (fig 3.2a) which allows o0il to flow to the
crosshead gibs (fig 3.2b). When the clutch is engaged and
the motor is running, the motor start button will disengage

the clutch (see CLUTCH ON, Section 3.4).

3.3 MOTOR STOP

The motor stop button stops the motor and shuts off the
flow of 0il to the crosshead.

CLUTCH ON

_fmotor start. Thxs will d1senga¢e the feed. Then press
‘zstop..Thls w111 stop. the crosshead and ‘cutter.

o 30

_ghut all machlne operatlons down 1nstantlYo Press the

'hﬁlﬁééAbn “the Duraﬁt Counﬁér. The ‘counter allows you to
ead cutter position on. the digltal d1splay.. ‘ .

WARNING_ ONLY USE THE PROGRAM UNLOCK BUTTON TO CHANGE FUNCTION 60
(see Section 9).

NEVER 'CHANGE FUNCTION CODE VALUES WHILE MACHINE IS IN

WARNING:
: OPERATION.

OY STOP hutton. To resume machlne operatlons, reset '




| 3.1 POWER SWITCH

3.4 CLUTCHON _

3.5 EMERGENCY.STOP




CHANGING FUNCTION CODE VALUES WHILE THE MACHINE IS
OPERATING IS DANGEROUS AND CAN CAUSE SERIOUS EQUIPMENT
MALFUNCTIONS AND EXPLOSIVE TOOL BREAKAGE RESULTING IN
INJURY OR DEATH TO THE OPERATOR AND NEARBY WORKERS .

3.7 SMOOTHING STROKE_TIMER

-The smoothlng stroke timer controls the length of tlme the
cutter dwells at the preset depth. The time should be set
to allow enough time for at least ‘one stroke..

To change.the-smoothlng stroke tlmer, gently flip out the
. appropriate tab (fig. 3.7a), then press in-to change to the

new dwell time.

NOTE: After the time explres on the tlmer,
automatlcally stop. »

3.8 CHIP SPOUT PRESSURE
" . Th s.knob_controls the a;r_pressure to the chip spout.

i,a dual role in the operation of a
“fChlps removed from the
are deflected by the chip spout

:}more 1mportantly, pressure of the chip spout is
tLred to keép the tool bar or bar-type cutter snug
‘nst the. feed wedge..Both are positioned in the groove

'he toolﬁpost.

spout- pressure is controlled by an air cylinder., The

.:spout pressure; gaugem
ted on the front of the machine directly below the

?”}Turnlng the kﬁob¢cl okw1se increases the pressure,

¥ the ch1p spéut on a small bar-
:cutter to dig into the work.

* controls air pressure to the tool relief
Inder.JSetting:should - high enough to keep the wedge
.:fholder “in~the DOWNyp031t10n. Larger tooling requires
o maximum: air pressure. Pressure can be reduced while using
ﬂsmaller toollng for smoother operation.

‘the machine will

Ao

and. pressure adjustment knob are

[
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The chart below will help you to determine the correct chip onut
pressure. However, it is intended onlv as a guide.

- Groove Width: (in_post) Pressure Setting (psi)
' thru5/8"......................./o—/:>
7/8"'&11‘1111/4"..................../5 2.0
1=1/72" 2".. 20— 30
2—1/2"&up SIS RAARIe s SR ST EE AL = O eAl)




fﬂ
)
3.103cCROSSHEAD SPEED ADJUSTMENT
. yCrosshead speed is. controlled by turnlng the large ‘knob on
;fthe_drlve unlt at the rear of the machlne.. P T N -
'lIMPORTANT Turn thlslknob only whlle the machlne 1s ' j;
3.11 :HA!
h ihandwheel 1s located on the rlght 91de of the machlne P~
used to retract or manually control the feed._' T
= : W i
1gital control dlsplays the p031t10n of the cutter. ﬁf
» ' ' 5 3 for programmlng operat ‘ ru”tlons . ) . '
3.13 .= 1
3 : the machlne stop bu;.; H
g b Zoan. khe Faed. doar, ‘ | .
, f%ﬂ c. Remove the socket head cap screw which holds the feed +‘”
: cam in place. .
: ; | [
d. Move the feed cam to the desired position (see below): if
~ POST FEED RATE e
_SIZE ._Posgition 1  Position 2 Position 3 i |-
2-3/8" .002" .004" .006" o
- . - 149
T less than ; N - o L
TR 23378V S Jeorr ¢ 002" .003" ’
A S v e 5 ' : -
TL;;éZ:Replace cap screw and close feed door. If changing from 1"7'L£}'
I 'Tf3/8" post, FUNCTION 60 must be changed (Section 9), .
NOTE: If the feed per stroke varles, loosen the jam nut 55!,
il

(see fig. 3.13e) on the push rod and édjust_the push rod

;slightly

Example. You are using a 2- 3/8” post. The cam is in
position 2 and .004" is the feed rate. However, the

‘machine occasionally feeds .002". Correct by extending 7

o the push rod a few threads. 0
'WARNING: DO NOT OPERATE MACHINE WITH FEED DOOR OPEN. MACHINERY IN .
» MOTION CAN CATCH CLOTHING AND BODY PARTS CAUSING SERIOUS g
| el

INJURY OR DEATH.







SECTION 4
DRYCYCLING

To check crosshead operatlons, ‘you. should drycycle the
machine prior to the installation of toollng_

4.1 BEGIN DRYCYCLE

.To drycyclé, press the motor start.bdﬁton.

The crosshead is now in Auﬁo@aﬁic Cycle (drycycie) Mode.

"ff§.2  STOP DRYCYCLE

To stop drycycllng, press motor stop button.

SECTION 5.

ADJUSTMENTS & SETTINGS

"fs;q ADJUSTING THE FEED WEDGE HOLDER

a. Press motor stop.;r

b Open the cuttlng chamber door.

G, U51ng the hand,w, el, move the feed wedge holder
up the . feed screw until it is within 1" of the top of

» Tlts travel..'

--SETTING DEPTH OF;FEED.

TThis sw1tches the ig: ';?the~Preset Mode and
dlsplays the “current depth valuei {To return to:the -

.Count Mode without changlng the preset value, ‘press

b. Key in the new value.
c. Press |ENTER ]|.
d. Return . to the Count Mode by pressing {COUNT |.

9
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EXAMPLE : The preset control is set at ,135; yoﬁ want to

5.4

5.5

»L RICATING THE CUTTER

change it to .188. Do the following:
 PRESS | DISPLAY |
; o | Current position of cutter
" E .135 (current préseé)
| ‘.'188 (new preseti'
' . .188 (new preset is now loaded)
. ..Cﬁrrer'xt positibn of cutter

NOTE:Iifbfhe counter is not in the Count Mo&e, it will
continue to track the cutter’s position even though the
value of the posxt1on w111 not be dlsplayed.

If tooling is in place, the machzne will now feed at the
set feed rate. You can monitor the feed action by observing

the dlgltal dlsplay.

When the machlne reaches the preset value (eg. .100), the

~clutch will disengage. The machine will then dwell at this

preset depth for the amount of tlme set on- the smoothing

stroke tlmer, then stop.

NOTE. If you were now cuttlng parts, you would now retract
the cutter by turning the handwheel counter-clockwise back

past ZERO and then back clockwise to ZERO (this removes any

backlash in the gears). Now you would be ready to begin

_cqtt;ng again.

.ADJUSTING THE CUTTING SPEED

“To adaust the cuttlng speed, turn the knob on the drlve

mounted on. the rear of the machine. og7ik

It is- reéommended that durlng cutting operatlons, “the

*cutter ‘and - féeed wedge be lubricated regularly with a good
'gn&de :of outting: 011 (see “Appendix -A)-. Ry

11
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6.2

6.3

a.

‘Keyseater cuttlng

a. Bar Type Cutter

: FEED RATE CHECK

jBefore you 1nstall toollng, do the follow1ng.
e Press START. |

~7£, Preas CLUTCH-oﬁ,

Check to see 1f machine 1s feedlng at the de51red rate.

_d, Press STOP.

57 :;CHANGING THE RATE OF FEED

i  0pen the panel below the handwheel and loosen the
1 s;ngle cap screw., ‘

" b. Move the cam UP to increase the rate of feed, or DOWN
to decrease the rate of feed.
c. Tighten capscrew and close panel.
NOW_YOU ARE READY TO INSTALL TOOLING -
SECTION 6,}
TOOLING DESCRIPTION
TOOL POST
from the

A center-positioned’ “tool post ‘rigses vertically
horizontal work table through the 1nterna1 bore of the

workplece.

POST ADAPTER

.The tool post._ is attached to the work table by a post
adapter (plat'”bushlng), which" ‘holds lower end of tool post

and f;ts 1nto ore - (post holder) in the work table.

CUTTERS

0018 are: of two types: bar and insert.
Cutters for speclal appllcatlons are also avallable.

The bar cutter is of one-piece construction and combines
both tool bar and cutter. It fits directly .into the tool
post groove and is used for cutting keyways 5/8" wide or

less and with bore diameters up to 3-3/4".

13
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.,inug.slde bolts 1nto approprlate dlmples of tool post Qo Notb

“cutting operatlon"l”u

&;:Step Bushlngs jfdhrf?f

rb;.Expan91on Bushlngs'“ o

b. Ihsert~Type Cutter

". The .insert cutter f1ts 1nto the dovetail of a tool bar.

It is used for keyways 1/16" wide or greater and with bore
diameters from 1-1/2" to 18". This type cutter is self-
oentering and self tlghtenxng, s : ,

Determlnlng whether to ugse a bar-type cutter or insert-type
cutter depends upon ‘the bore size of the workplece and the

dlameter of the tool post.

'~FEED WEDGE

The feed wedge slldes up. and down .in" the groove of the tool
post and travels w1th the tool bar._The feed wedge moves
the tool forward and supports it oontlnuously durlng the

:TAPER WEDGE

R, ¢ e

'If tapers are to be produced in- straxght bores,'a taper _
wedge is ' fitted: in the: groove. of the. tool post behlnd the

. feed. wedge. A standard taper wedge produces a taper ‘of 1/8“
-ﬁper foot. i % | : : T s e g o .

'The workplece‘ ,
bushlngs and is secured to the tool post and to the work

.table by a top clamp.f_gz,.u

il Step bushlngs are furnlshed in: palrs (top and bottom)
' -and are standard equ1pment for posts 3/4" dlameter and
: smaller. They*are non adaustable..?f ‘ : :

'3Expan31on bush'ngs,- also furnlshed 1n'pa1rs, are

'zﬁﬁadlustable. This" allows keyways to. be out in. bores of

rzﬁvarylng ‘diameters, These bushings are s
_Qfor posts greater than 3/4" dlameter.

'ndard equxpment

':'Flnally, flnger tlghten the top clamp 8 vert;cal screws to secure :

w".k"fworkpleoe and all toollng to. the worktable.

15
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ALIGNING THE TOOL BAR
H POST
3

Son
Bt

CORRECT

~— TOOL BAR
HOLDER

~_crossHeaD [T
POST ——t '

r= POINT OF

- TOOL BAR-_—\ /corvmcr
POINT OF CONTACT 0
Q@

TOOL BAR
HOLDER —

CROSSHEAD N

/

N

 INCORRECT
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7.1

7.2

7.8

SECTION 7
INSTALLING TOOL“PbST AND TOOLING
Using START and STOP buttons, move crosshead to the top of

its stroke.

Open door to crosshead chamber.

Fllp the toggle on the small alf valve toward you. Toggle

- is located near the bottom of frame, on left.

This will release pressure on the chlp spout.

NOTE:
7 4

7.5

7.8

7l7

o gt
- '_the tool bar or bar- type cutter.

g -7-0 9

1f neoessary‘

fCAUTION. An
the tool bar from seating properly and could result in -

’damage to the machlne.-

The chip spout serves a dual purpose: It directs the
chips into the chip collector and it maintains a
constant pressure on the tool bar to hold it snug in

the post groove while cutting.

Manually pull the chlp spout forward untll you have
prov1ded enough space behind it to ea911y ingert the tails

of the tool bar and feed wedge.

Place: the post in the postholder (bore in the table top
of the maohlne)

Secuke the post with the postholder screw.

Inspect the ratchet teeth on the tool bar or bar-type
cutter, whichever is belng used, and those of the tool bar
holder to see that they are free of dlrt and chips. Clean

accumulatlon of dirt in the teeth w111 prevent

Lubrlcate the groove (slot) of the post and the 51des of ' .

| :Place the bar in the post groove and lower 1t into the tool

bar holder. The tail of the bar should project:at least

.1/2" below the serrated plate of the tool bar holder.

NOTE: The cuttlng edge of the cutter should be p091t10ned

so that it clears the bottom of the workpiece.
17
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7.10 Insert the - feed wedge in. the slot beh1nd the tool bar and
clamp it in. the wedge bar holder. )

7.11 By flipplng the air. valve toggle sw;tch x from you, move
the ch1p spout back so that‘pressure ;s“aggl;ed against the

WARNING: IF” PHE"TOOL BAR 18 "CLAMPED WHEN THE GROSSHEAD 18 AT OR
~ NEAR: Tng"quTom qr ITS STROKE, IT- AY EZOUT OF CENTER.

'SCORING.DAMAG .TO THE TOOL‘AND7

19




INSTALLING NEW TOOL POSTS

w3

10.

12.

+ post. and after clampinz should move freely in and out of the slot.

. Mark the post for drilling, using. the post screw hole in the hub as a

WITH NEW PLATE BUSHINGS
ANo. indicator ngg;red)

Place the post in the machine with the front edzes of the slot
approximately parallel to the front edge of the table-

Check to make sure that the teeth of the back plate on the tool bar :
holder and those on the tool bar are clean and free of dirt or <hips. ;

Move the crosshead up to the top of the stroke and start it down again
to take up the rellef in the feed wedge holder. ] '

Place tool tar in post and clamp it in tool ban holder with teeth
nroverly engaged. The tool bar should be a sliding fit in groove of

Insert feed wedze behxnd tool bar and clamp it 1n wedze bar holder

Feed the tool bar out. until the front face is parallel to the edges of
the slot in the post, as shown in Sketch No 1.

Place a straight edge against front of post and revolve the post
until-the straight edge is parallel to front face of the tool bar.
When the post lines up with the tool bar, place the straight edge

on top of the post holder; hold square: with the slot in the post and
scribe & line "AA" parallel to the face of - the slot. as shown

guide. If your machine has two post screws, mark and drill each hole
sepa.ratelv. Do not line bore.

IMPORTANT! DO NOT USE PUNCH TO LOCATE HOLE. INSTEAD BUUE THE POST
AND USE SCRIBE THROUGH THE POST HOLDER SCREW HOLE.

Remove the post from the machine and drill carefully to tap size.

Models K-1 and K-2024 require one 3/4" tapped hole. K-3530 requires
two 7/8" tapped holes. Use a Class 3B Tap, because the major diameter
of the tap must not be larger than the reamed hole in the post holder

Plapg the post in the machine and line up as indicated. Clamp post in
place with a temporary bolt or stud and tap the hole. -

When tapplng is completed, test tool bar and face of post by repeatlng.
steps 3-1.

IT LS'JIEIIZDQVT THAT THIS ALIGNMENT IS ACCURATE.

(9 A
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INSTALLING THE TOOL BAR

HOLDER. - AWRE.

STROKE SHOULD BE
SET SO THAT CUTTER
WILL NOT TRAVEL

BELOW TOP OF POST

NN

2
00010
AN

S :
!

RIGHT WAY

IF CUTTER OR FEED WEDGE
TRAVELS BELOW BOTTOM OF -
POST IT WILL CATCH ON UP
STROKE AND RESULT IN
DAMAGE.

WRONG WAY

R R S Y
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8.1

SECTION 8
INSTRUCTIONS FOR OPERATING THE MITTS & MERRILL

K-1 KEYSEATER i

After tooling and workplece have been 1nstalled (see
Sections 7 and 8), fill 0il cup with a good grade of

Jubricating oil.

CAUTION: NEVER RUN THE'MACHINEIﬁITHOUT 0IL VISIBLE N THE

8.2

8.8

8.4

8.5 -

8.6

8.8

SIGHT BOWL.

Turn on air supply (minimumLSO psi)m

With handwheel, advance cutﬁér until corner of cutter is
.0015" from edge of the bore (a feeler gauge is
recommended). This must be done on the downstroke in

order to have the feed relief in the down position.

Press RESET. -

Thls resets cutter position to ZERO and. establ1shes a
datum  or reference p01nt This need not be reset again
until:
a. g different size bore is cut
b. the cutter is changed, or
~c¢. the machine is turned OFF. "

.Adjﬁéf the féed'feli@f (SeéfSéctioh 3.9);

:Adaust the chlp spout pressure hlgh enough to hold toollng
flrmly in the tool post.T : "

. and out Thls ‘is normal.

8.7 . Sgtlpreggg;ggggh;ggntrol;to the desired 'depth'(Sec.f5m3);

Set tzmer to oontrol the length of tlme the keyseater
will cyecle- (smoothlng strokes) after the machine: ’

has reached: full cutting depth. It is recommended that you

set timer at 5 seconds initially and then make necessary'
adgustments after you have cut a keyway.

" NOW YOU ARE READY TO CUT A KEYWAY

21
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SJQNOTE Durlng operatlon you will see the ch1p spout move 1n: T

==




LUBRICATION SYSTEM

Pump handle 5 times in beginning
of each day useage and this will
last 8 hours

Use: Way 011
Valtra Qi1 No. 2 or equal




.. Press START'and let the machine stroke once.

automatlcally feéd at the rate you

and the - timer has shut off The machine will
now turn off automatically.

utter to ZERO.

8.10 Pfess CLUTCH ON.
The machlne ﬁlil ﬁbw
have set.
is ‘Feached

8:11

.:8}f2?

8.13.

'Rgmobe-fhéﬁfiﬂiShEdT

To ddhtinUe'to'dutA

By turning- the'han&wheel,'retract the 

NOTE: It is recommended that you go past ZERO and then-

bécklash in the

return back ~to ZERO to: ‘eliminate. a
feed gears,

| th
same size part,

'a,-Insﬁdllza_héw'p

To cut different nd begin with
Operating In : '

23

It will continue to feed until the preset depth

o




WARNING

THE FOLLOWING SECTION DESCRIBES HOW TO CHANGE
THE COUNTER PROGRAM WHEN CHANGING FROM A 2-3/8"
POST TO SMALLER POSTS OR VICE VERSA. PLEASE READ
AND FOLLOW THESE INSTRUCTIONS & WARNINGS

‘ CAREFULLY
TO AVOID POSSIBLE MACHINE MALFUNCTION, EXPLOSIVE
TOOL BREAKAGE, INJURY OR DEATH.

****.*********************************************

IMPORTANT
Safety procedures only work if they are understood and followed.
PROTECT YOURSELF -- AND THOSE WHO WORK WITH YOU ~-
by knowing safety rules and by using caution and common sense.

MAKE SAFETY A HABIT!

KEREEEXIRLRRERRRREIEEIRRE LRI ERREE R LRI AR K KRR KIRAR KK KR
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SECTION 9

SETTING THE COUNTER PROGRAM

Your Mitts & Merrill K-1 keyseater has been equipped with a
Durant Programmable Control, which has been pre-programmed
by the manufacturer.

The control enables you to determlne the cutter s~‘exact position.
by readlng the dlgltal dlsplay. :

To change'the counter prcgram, céféfuily f0110w theée steps;

a. With the power ON and the motor OFF, press and hold the
program unlock button.

NOTE: This button allows the user to re—program the factory-set
programmable counter. The counter allows you to read -
the cutter position on the digital display. It is only to
be used to change the counter to a new feed wedge angle.

WARNING: ONLY USE THIS BUTTON TO éHANGE FUNCTION 60

WARNING: NEVER CHANGE FUNCTION CODE VALUES WHILE- MACHINE IS IN
K:OPERATION.“ , i e LEAR

WARNING: CHANGING FUNCTION CODE VALUES WHILE THE MACHINE IS
'OPERATING IS DANGEROUS AND CAN CAUSE SERIOUS EQUIPMENT
... MALFUNCTIONS. AND = EXPLOSIVE TOOL.BREAKAGE- RESULTING ‘IN:
fINJURY OR DEATH TO THE OPERATOR OR NEARBY WORKERS. '

- b, On the counter keyboard, press f@UNCTIONJIG]IOIlENTER]
e, If you are usung & e 3/8" dla post, press.LENTEj[COUNTI

d. JF’or all other posts smaller that 2 3/8", press - ENTER
COUNTI. s

e, Now release program unlock button.

WARNING: ONLY USE THIS BUTTON TO CHANGE FUNCTION 60.

25
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9.b COUNTER KEVBOARD

PROGRAM UNLOCK BUTTON

26



10.1

"26.2

10.3

10,4

mfm;fm;m SECTION'iO
. MAINTENANCE PROCEDURES -y

GENERAL PROCEDURES

a,

b.

FILTER[LUBRICATOR[REGULATO

al
b,

C.

.d;

Insp ct machlne and toollng before operat1ng.

Check for loose,worn or broken parts

Keep machlne and tooling oA“

Cover machlne when not 1n use for any length of time.

Stor .gext e.toollng, part and‘acoessorles in tool
cablnet.,f" Tigeh Ay o .

Clean chlps and excess o11zfrom machlne'frame.

Check and dra1n excess water from bowluas necessary.
Keep lubrlcator filled with good grade of machine o6il.

Fill lube cups before each use with good grade
of machine oil. .

Maintain 80 lbs. minimum air pressure.

EURODRIVE GEAR MOTOR

a. Check oil level of Burodrive gear motor.

a.

.TOOL”BAR & FEED WEDGE HOLDERS

‘Clean chlps from tool bar and feed wedge holders “each
~time toollng is installed. : : e

27
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" 10.3 OIL DRAIN
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_ PROBLEM

11, 1M°t91' ‘ o1

11 2 Readout Dlsplay

 tMoveﬁents Qf_Th
Cutter

Ye and

i M H's v HQ&'&L( [_,,«P - "

‘the encoder is. defect1veuu,§?
and must be replaced. Call = =
7lf%(f&SQ«b*&ﬁﬂ((L P

ga,mm, 8‘!‘7 5&5 ©

gl g Incorrect Feeduw~ﬁ~w

; for a 2-3/8"
'"1" for all *
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The Selection and Use of Cutting Fluids

The primary funections of cutting fluids in keyseatmg operations are coolmg and cutter

‘lubrication.

A Mitts & Merrill keyse_at'er removes metal during 60% of its ogerating cycle, so the
functioh of cutting fluid as a coolant is important. However, the primary function of
cutting fluid in keyseating is cutter lubrication. Proper cutter lubrication results in
improved tool hfe, better finishes and, by mxmmxzxng the adherance of work metal to the

tool, higher dimensional accuracy. .

A relatiuely ,high-uiscosity oil should be used for steel, stainless steel and some grades of

_cast iron. The oil should contain substantial amounts of fat and compounds of sulfur or

- chlorine or a combination: of both. An oil which is commonly used has v1scosxty of 155
' SUS and contams 2% fat, .8% sulfur and 21% chlormeg_ puay L .b‘c(& '

~Aluminum and some cast jron and soft non-ferrous metals are sometimes keywayed
without the use of cutting fluid. However, a light oil can be used. If staining cannot be
tolerated, a mixture of kerosene and 10-20% lard oil is recommended.

There are many cutting oﬂs available whlch are Eu;table for use with Mitts & Merrill
keyseaters A good general—purpose oil is. - produced by the D. A. Stuart
Oil Company Ltd. Regardless of which cuttmg flund you. select, 1t is of the utmost
'1mportance that an adequate supply be provxded to the cuttmg edge of the tool. o

Be sure to change oil as needed on a regular bas1s Shortened tool hfe and poor ﬁmshes .
' :are mdlcatlons that an oil change is overdue, ‘ ‘

DQSROU’Z &m.c.e«\kvhi-e/ | ‘
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CUTTER SHARPENING

02 18!

}

~—-— Cutting Edge Must Be
Perpendicular to Dovetall

l o o o n e - e

k

00181

.125 Max.
Sharpening

R

=

t
.~ Grind This ‘

Heel

(Pressure Point}

}

A00181 ”]ﬂﬁ fﬁ!ﬁxool‘gv

Surface ONLY

NOTE .

In most materials, such as mild

steel and. cast iron, cutters can

be sharpened back so that the .188
max. dimension results. In very
hard materials the max. dimension
should be held somewhat closer to
standard. While in soft materials
the .188 max. for mild steel and
cast iron may be exceeded slightly.

.062 Standard

B -| ~,188 Max.

B-1
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P R —

. L\
TOOL BAR
- FIGURE 2

,’/\ RS E? |
[:Iff-f”‘fF - GRIND HERE
‘ ' —

. CORRECT
FIGURE 5

INSERT TYPE ' CUTTER

FEED WEDGE
‘ B

-

AFIGURE 3 FIGURE 4

DO NOT GRIND
THIS SURFACE

A}

3

FIGURE 6

Figure 1 shows the étYle of cutters which are

furnished with posts up to

1-1/4" diameter. Filgure

2-shows,thé“style'generally,furnished'with 1-;/2".

diameter and larger posts..

Notice that the cutting edge (point E) in

 figure 3 is above point A.
ting edge to spring away
when~under_heaVyﬁStrain,=ut

"This allows the cut-

from the work slightly

ilizing point A as a.

" fulerum point. The. tool bar (or bar type.cutter). -
‘touches. the- feed-wedge-only-at point A. £ o B

© If plane AC coincldes, with
cutting edge (polnt E) woul
work because point. C. would
fulerum point. The cutter
a tendency to dig into the
were above the cutting edge
in figure 4.

glan‘e AB the
1 dig lnto the

then become the

would -also have - . .

work if point A~ -
as 1llustrated

INCORRECT

Cutters should be ground on the face
marked F only. Never grind the cutter
the front or the side. When cutting soft
steel or brass the cutting angle should

_be less acute.




[_,,,l/— GRINDING WHEEL
|
' .

INSERT TYPE
CUTTERS

Z CUTTER GRINDING FIXTURE

The Mitts & Merrill Cutter Grinding Fixture allows Mitts & Merrill keyseater users to
save time and money by enabling them to grind cutter inserts in-plant easily and

precisely on any universal grinder.

The cutter grinding fixture accommodates all Mitts & Merrill insert-type cutters. The
grinder operator simply places the cutter's dovetail into the fixture's mating slot and
sharpens. The fixtures eliminates measuring, and guesswork. the fixture's configuration
ensures that the correct rake angle for the cutter's face is always obtained.

Mitts & Merrill Cutter Grinding Fixture is available in two sizes for cutting any size
cutter inserts: ' : m .

Small: For insert-type cutters used in 7/8"-1-1/2" tool bars.

Large: For cutters used in tool bars 2" and larger.




USA KEYWAY STANDARDS

cmm——a ]

\\::;;:T——a-

Tatle 1 Key Size Versus Shaft Diameter

S

Nominal Shaft Diameter

Nominal Key Size

Nominal Keyseat Depth

Over To (Incl) Width, W " Height, H u/2
I | square - ; Rec‘t'angulat Squate liecl:ahgular
5/16 7716 “3/32 1 . 3/32 3/64 _
1716 9/16 - 178 ‘178 3732 1716 3/64
9/16 - 778 3716 3/16 1/8 3732 1716,
. 1/8 1-1/4 174 174 3/16 178 3/32
1-1/4 1-378 5716 5/16 174 5/32 178
1-3/8 | 1-374 3/8 3/8 174 3716 /8
1-374 2-174 172 172 3/8 174 3/16
2-1/4 2-3/4 5/8 5/8. 7/16 5716 7/32
2-3/4 3-1/4 - 3/4 3/4 1/2 . 3/8 . e
3-1/4 - 3-3/4 1/8 7/8 5/8 7/16 5/16
3-3/4 4-172 O g 374 172 s |
CLoAelz2. | sSdze - 1174 1174 s .5/8 e |
v8LXy2 | =172 1-1/2  [1472. Yo, 374 B2V F o
C6=1/2" [ 7-1/2 1-3/4 1-374 TV, T T B 74 5 S 3400 |
-1/2 A9, I 2 5, 1-1/2.. . ) A . §/ ] 7 8] 5T
| o9 7] a1 2-1/2 2-1/2. 1-374 15174 R V7
b et w43 1 b B fade 2.0 1-1/2 R
13 15+ o 3mlf2 -] 132 - i el /2 1-3/4 aer/a
L 25 18 4 4 3 o i T1-1/2 :
g’ 22" =y 3-1/2 : Ty e
22 726 6 3 g2, el
.26 30 A B R b 2=1/2 0

'+ Some key standards show 1-1/4 in. Preferred size is 1-1/2 in.

All dlmehsl’ons“_g fven in inches.




APPENDIX D

ESTIMATING KEYWAY CUTTING TIMES

L k C ¥ = time
stroke

D = depth ofikeyway

L = length of stroke in inches (7" for the #1) )
= .08333

0

C = constant = 1 + 1
» 12 x fpm 12 x fpm 1 .

R = feed rate

cutting time in minutes

|
"

"C" VALUE CHART

Cutting Speed

(feet per minute) 7 Model #1

10 ;ooosocooooooooq;..-.o.c [0167
15 nut}oacobo;-o!co.ooloooo 0111
B8 304 ¢ 0uEs peEas e e nh oh e s LODRAS
.-30-Oi'too-b;ottnooaonvoooto 00067

EXAMPLE: Cutting a .150" deep, 7" long keyway with a Model K-1
at 26 fpm and with a .004" feed rate, the time required

would be approx1mately 1.75 minutes.

The oalculatlon follows: - -

.150 (7) .0067 =~ 1.75 min.
,004 .

¥NOTE: L x c is the time for l-stroké.cycle (in minutes)




1)

2

3)

) ’Avaﬂable in

LIMITED KEYSEATER WARRANTY

Period Covered Under Warranty

AotHee o Merodlll P
warrants from date of shlpment every K-series

keyseater sold as new and unused for-a period-of: -

12 consecutive months or 3,000 hours of operation, whichever shall oceur first.

Exclusions - (Not Covered by Warranty)

-

Complete Warranty Detaﬂs

Normal wear on all items such as, but not limited tos

Cutters
Toolbars-
Toolposts and other toohng

Replacement parts and accessomes which are not genume Mltts éc Mernu paits

and/or accessorxes.

Damage resultmg from mstallatxon of parts and accessories other than genume

Mitts & Merrill parts and accéssories supplied by : or
its authorized dealers. Mg o Mesre P

Damage resulting from improper installatién.

Damage caused by failure to provxde proper mamtenance as detailed m the
Operator's Manual. g

Damage resulting. from accident, fire or other 'éaéﬁhlty, mi'susé,' abuse or heglect. '

Damage resultmg from mod1f1cat1on to the keyseater or toolmg not approved in

-~ Losses mcurred by the keyseater owner other than keyseater parts and labor.

b ) - "Terms and Condxtmns of Sa}le".
Mo%*l"‘éﬁ't(( LP o S’b‘(ﬂs - 5
= 3._5._?7*.3 4g Ta00 -




