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EUCLID TYPE 4216/CAM OPERATED MASTER SWITCH
WITH EXTERNAL STOPS SERIES 4903X-XXX

POWER OFF

Remove all power from master switch
before providing service or repairs.

I. Mounting

Mounting brackets are incorporated at
the base of the master switch on
Nema 1 enclosures for floor type
mounting; (4 .344" diameter holes are
provided.)A 1-1/4" conduit opening is
located at the base of the switch. For
open type or desk mounting, use the
four counter-sunk .219" diameter
holes located on the Intermediate
Plate (1).

IIA. Handle
Arrangement

Handle arrangement can be changed
from STANDARD RIGHT HAND MAS-
TER to LEFT HAND MASTER by the
following method:

1) Remove four mounting screws
(27) and take off cover (28).

2) Remove one stop screw (61) on
gear box (3).

3) Remove four gear box mount-
ing screws (4).

4) Turn Handle 90°.

5) Remove one spring pin (63) in-
side gear housing on operating
shaft. Drive the gear spring pin
(63) 5/8" deep into the gear
hub to clear operating shaft.

lo2)

Pull out handle and shaft,
(while holding gear), from gear
housing.

7) Reposition gear, (spring pin up),
for standard left hand ar-
rangement. Insert handle and
shaft. Align hole in shaft and
gear, and drive spring pin into
shaft, (1/16" below gear hub
diameter).

8) Install Spring pin (63) into hole
in operating shaft.

9) Apply loctite to threads on stop
screw (61). Install stop screws
into gear housing.

NOTE A"

Handle should be in the up-right posi-
tion and the switch in the off-point
position. This insures proper cam to
handle orientation.

10) Reinstall gear box assembly on
master switch to new position.

CONTACT BLOCK

HANDLE ARRANGEMENT
& GEAR BOX

Tighten four mounting screws
(4).

11) Install cover (28) and tighten
four mounting screws (27).

IIB. Auxiliary
Pushbutton
Handle
Arrangement

The Master Switch handle can be
changed from standard right hand to
|left hand operation only! For 90° rota-
tion, turn Master Switch enclosure
90°.

The Master Switch must be removed
from the enclosure or desk. Follow
Part IV instructions for changing cams,
(1 thru 6), and continue:

1) Disconnect switch wires from
terminal block (12), cut off "push-
on’ terminals from wires. (Follow
IIAHANDLE ARRANGEMENT in-
structions 1 thru 9).

)

Feed handle cable through inter-
mediate plate (1) and hole in
main frame (10); (See Note "A"’).

Align cable and gear box (3) on
master switch and tighten four
mounting screws (4).

3

4) Install cover(28)andtighten four
mounting screws (27).

5) Install new “crimp-on” terminals
on handle wires and connect
terminals to block (12).

6) Install Master Switch into en-
closure or desk, and follow Part
IV instructions 1 thru6inreverse
order to assemble Master Switch.

Ill. Gear Box Assembly
NOTE “B"”

The gear box (3) can be repositioned
from standard right hand to left hand
operation when contact sequence is
identical for forward and reverse. This
can be accomplished by rotating the
gear boxonly, and interchanging elec-
trical connections 1F and 1R on con-
tact blocks (14).

CAUTION: Remove all power from
Master Switch before interchanging
electrical connections.

The gear box assembly can be re-
positioned to one of the alternate 90°
locations by the following method:

CAUTION: Be sure that the switch is
in off-point position prior to reposition-
ing the gear box assembly. The detent
follower must be engaged with the off-

(Continued on last page)



WANDLE ARRANGEMEWT 4216 CAM MASTER SWITCH - EXT STOPS 6 CAM UNIT | 9 CAM UNIT {12 CAR UWIT | 16 CAM UMIT
(GEAR ITEW (6) REPOSITIOWED)
ROTATE GEAR Box = T porice cean mox ITEM | PART NO. DESCRIPTION STD. | P,B. | 8TD.| P.B. | STD.|P.B. §T.| P.B.
= — 1 48463-000 | INTERMEDIATE PLATE, STD 1] i 1 1
48463-003 | INTERMEDIATE PLATE, P.B. 1 1 ¥ 1
2 | 48449-000 |BUSHING, FLANGED OILITE 2 [ 2 2 2. 2 ]
48829-001 | GEARBOX & BUSHING STD. 1 1 T ) |
3 [148829-003 | GEARBOX & BUSHING P.B. B | I; 1
4 f47100-056 |SCR.''SKT HD CAP #10-24 x 1* [ 4 4 4 o ] ] L]
5 |u48824-000 |[PINION - EXT STOPS %13 1 1 T 1 1 T
- 6 | 4B823-000 | GEAR - EXT STOPS 1 1 1 ol 1 1 I 1
STANDARL T STAYOAND. 7 | 48865-000 | HANDLE BASE ASSEMBLY - 0.P,L. S 5 ! 1 T 1 T T 1
R | 4B826-001 |OPERATOR SHAFT - STD 1 1 i 1 1 T 1 1
9 | 48473-001 |DETENT ARM ASSEMBLY 1.3 1 1 1 1 1 1
48825-001 |MAIN SHAFT - 6 CAM UNIT 1711
L4g825-N02 [MAIN SHAFT - 9 CAM UNIT 1 1
10 [4ga25-003 |MAIN SHAFT - 12 CAM UNIT 1 T
48825-004 |MAIN SHAFT - 16 CAM UNIT 1 1
11 [ 57429-n18 |RETAINING RING ,75" EXT 1 1 1 1 1 1 1 1
12 | 57520-147 | TERMINAL BLOCK, 2 POS 1 1 1 3
13 | 57458-N08 | WOODRUFF KEY #303 1 1 1 3 1 1 1 1
A 14 | 48448-100 | CONTACT BLOCK AR AR AR M| AR AR AR AR
480462-001 |SM, MTG PLATE, 6 CAM UNIT 2 2
48462-002 [SW. MTG PLATE, 9 CAM UNIT 2 2
15 48462-003 [ SW. MTG PLATE, 12 CAM UNIT 2 2
48462-004 | SW. MRG PLATE, 16 CAM UNIT 2 2
16 | 48606-223 | SCR, PAN HD TYPE C #10-32 x 1/2”" 4 [ 6 6 8 8 10 10
48596-DN1 |MAIN FRAME, 6 CAM UNIT 1 1
48596-N02 |MAIN FRAME, 9 CAM UNIT 1 1
y 17 48596-N03 [MAIN FRAME, 12 CAM UNIT 1 3
48596-N04 [MAIN FRAME. 16 CAM UNIT 1 L
18 | 48828-000 |LWR BRG BLOCK, STD 1 1 1 1
4882%-001 | LWR BR6 BLOCK, P.B. 1 1 1 1
19 |48631-001 |THREADED STUD, 5/16-18 x 2,35*
48714-001 |RED SPRING. LIGHT DUTY 1 1 1 1 1 1 il 1
on |48714-002 |GREEN SPRING, STD, NUTY 1 1 1 1 1 1 1 1
48714-003 | BLUE SPRING, MED. DUTY 1 1 3 1 1 i} 1 1
4B714-0D4 | YELLOW SPRING, HEAVY DUTY 1 1 1 7 1 1 1 3
21 |48630-001 |THREADED STUD, 5/16-18 x 1,91" 1 1 1 1 1 1 1 1
22 |48498-002 |SPRING RETAINER HUB 1 1 1 1 1 1 1 1
23 |57429-019 |RETAINING RING ,375" EXT i 1 1 3 1 1 1 i
H 24 |48451-D00 |POTENTIOMETER COUPLING 1 1 1 1 1 1 1 b
25 |SEE NOTE |POTENTIOMETER MODULE 1 1 1 1 1 1 1z 1
& || 1o 26 | SEE NOTE |POTENTIOMETER 1 1 1 1 1 1 1 1
97 |47244-103 |SCR, FIL HD #10-24 x 1/2" STD 4 i [ 4 ] 4 4 4
47244-107 |SCR, FIL HD #10-24 x 7/8" 0.P.L. 4 4 4 4 4 4 4 4
28 148830-N00 | COVER ; 1]1 1 E 1 3 1 1
' 29 |48599-0n1 [CAM FOLLOWER ADJ, ASSEMBLY I 1 1 1 1 1 1 1
CONE DESIERAT IO 2 30 |47252-038 | LOCKNASHER, MED SPRING 1/4"
) - A RBIGR £ ORCD ! 31 [47253-601 [NUT, HVY HEX JAM 1/4-20 O [P T [ D e e
SECTION A-A SECTION B-B 32 |48628-000 [COMPRESSION. SPRING T 1 1 1 1 1 1
33 |47114-004 [SCR., SKT SHLDR LOC-WEL 1/4" x 3/4" 18 1 i 1 1 1 1 1
DETENT CAM ORIENTATION I CIRCUIT CAM ORIENTATIOM ! 34 |47245-530 |SCR, HEX IND SL 1/4-20 x 1/2" 8 8 8 8 8 8 8 8
ALWAYS ASSEMBLE THE DETEMT ALWAYS ASSEMBLE THE CIRCUIT 35 % CIRCUIT CAM - TYPICAL 6 6 9 9 12 12 16 16
CAM WITH OFF-POINT TO THE CAM WITH PROPER CAM CODE 48461-001 [DETENT CAM - STEPLESS 1 il 1 i 1 1 1 1
RIGHT OF CENTER AS VIEWED DESIGNATION IN FRONT AS VIEWED ;FLI_ 36 48461-002 |DETENT CAM - 6 PDSITION STAR 1 1 1 1 1 i 1 1
FROM THE TOP FRONT. FROM THE TOP, REFER TO CAM INFORMATION h 48461-003 [DETENT CAM - 5 POS STAR 56° OFF-POINT] 1 1 1 1 1 1 1 1
WIRING DIAGRAM FOR PROPER CAM PART NUMBERS AND CAM SEQUENCE |NFORMATION ARE TO BE FOUND ON THE 48461-004 [DETENT CAM - FIRST POSITION DHLY 1 1 1 T 1 1 1 1
DESIGNATION, SPECIFIC WIRING DIAGRAM DRAWING. SEE NAME PLATE FOR W/D DRAWING NUMBER.
ENCLOSURE INFORMATION 37 |47301-213 [LOCKMNUT, NYLOM INSERT 3/4-16 1 1 1 1 1 1 1 2L
! i OMPLETE ENCLOSURE ASSEMBLY MAY BE ORDERED BY PART NUMBER AS FOLLOWS: 33 5;320-027 BALL BEARING 2 2 2 2 2 2 2 2
| ) ) . 39 [57278-003 |KNOB, STANDARD 1 1 1 1
_— 4 _® 27 HiGH P/ 43014-003 13, 3 DR 6 CAR DAIT 40 |47255-605 [NUT, HEAVY HEX JAM 172-13 S i T I S
¥ WIRING DIAGRAM SPECI P 200 Heed 2 :w;t—oo? 9 OR 6 CAM UNIT 41 |48470-001 |HANDLE SHAFT, STANDARD 1 1 1 1
FA0 SECEcE OF ASSEHBLY @— 47 PR SRS Ry 42 |48835-001 [HANDLE BASE 1 1 1 1
: : : I, ] ; LEGEND PLATES 1-08 s P.B.
AHD OPERATION [ i TO ORDER LEGEND PLATES SPECIFY PART NUMBER AND INDICATE DESIRED 33 2;::;2_008 :::—;E:ERP £ i ; i i
N 7_7_7{{—® LEGEND. (SEE BELOW) 45 |48471-000 |KNOB, P.B 1
UPPER PURT[”N MAIN SHAFT ASSEHBLY SIEIALY = S 1 FOR 1-1/8" LONG HORIZONTAL NAMEPLATE ORDER P/N 2:502 [‘G 48”70,”03 HAND"_E éHAFr‘ PIB. 1 i i i
FOR 2-1/2'' LONG HORIZONTAL NEMAPLATE ORDER P/N 28503
SO | SPECTALY (R STETRIGHLS @ Lk e Lol e e ol o TN e T Se— 5 T I I
e e e (SS:?SRPI(;:;;;S 3/2 , 6/2 g:ﬁ j gﬁ gﬂ : ;ﬁl ie NAMEPLATE P/N 28502 'RAISE" 49 HBSEC]I-GDO SPACER, OFF-POSITION LATCH 1 1 1 1 L. 1 1 1
ITEM | PART NO. DESCRIPTION 112]3 ?ll 55 5 [3/5 , 6/516/0 , 3/012/1 , 2/0 TO MOUKT LEGEND PLATES ORDER DEIVE SCREWS P/ 47788-008 :{]._j 3??30_222 ;:;?HS%ATHE AP 17420 X 378" i i i i i i I]l- i
; . ‘»x _7_7_7_7_@ POTENTIOMETER MODULE 52 |48641-001 [HANDLE, OFF-POSITION LATCH 1 1 1 1 & 1 1 1
37002 | HARDVARE GROVP STANDA T kAL O T et T s e 5 7000 JSR, ST SHIR 14 4 -1/ 5 0 5 8 PN O
388;7:003 HARDWARE GRDI.IP: STANDARD X X I ET::‘;E :g:?::mﬁ?:&:v&;;f:frm ONLY PART NUMBER IS TO BE FOUND ON 54 [47301-234 |LOCKNUT, NYLON INSERT #10-24 1 1 1 1 1 T 1 1
48837-004 HARDWARE GROUP, SP*L-SEE CHART 1 X ' [ ———29 ) 55 |49041-001 |HANDLE ASSEMBLY, STD ¥ 1 1 1
8937-005 | HARDHARE GROUP. SP7LSEE CHART | j R e o Vel e 57 i -os JWNDLE Assemly e s e T T T .
48837-006 | HARDWARE GROUP, SP'L-SEE CHART X ! (s . 5 y & . - i B
o ’agﬁﬂ%g?m [ 150t e, o it e, ot et 55 ho0U1-000 AUDLE ASSDBLY, 0.F.L. P 3 T T i
43834101 WANDLE STOP, STANDARD X X i H u ORDERED TO FIELD ADD MODULE.
48834-102 | HANDLE STOP, STANDARD X X OTHER DRAWINGS AVAILABLE UPON REQUEST SPRING RETURN
60 | 48834-103 HANDLE STOP, SPECIAL | 1 C-49015-N05-SPRING RETURN ASSEMBLY [NSTRUCTIONS TO FIELD ADD SPRING RETURN FEATURE THE CAM 5 CONTACT GROUP PART KUMBER
48834-104 | HANDLE STOP, SPECIAL L C-49015-010-0UTLINE, STANDARD MASTER - EXTERNAL STOPS e R e s i CONSRRTEARIRRY EGNPRORER: SPRIN
S i ek : E18015-022-OUTLINE , 36° OFF POSITION - EXTERIAL ST0PS. i e € 4216 CAM MASTER SITCH
D - a » > - W S 1 L Ly QPSS S . :
61 |47100-086 SCR, SKT HD CAP 5/16-18 x 1/2" 313, 41313 3 3 3 D-49015-N15-4216 CAM MASTER RENEWAL PARTS - JOYSTICK WITH ABOVE INFORMATION THE FACTORY CAN DETERMINE THE PROPER SPRING 2 EATERNAL - STORS
62 [47103-040 | SCR, SKT SET 5/16-18 x 1/4" 212212 2 2 2 RETURN UNIT FOR YOUR MASTER. =T 7 RENEWAL PARTS
i L BT Do K, Jor i, Jove — [u
63 |57401-031 SPRING PIN ,25” DIA x 1.00" 3|33 ‘3 3 3 3 3 A 25 piece bulk pack of contact blocks If SPRING OMLY 1S AEQUIRED THE PART NUMBER MAY BE DETERMINED BY THE x J FRG. NG
64 |47252-410 | LOCKWASHER, HI COLLAR 5/16 1 1 P/N 48448025 COLOR CODE. (ITEN 20) iy P e T o A49015-014




{Continued from front page)
point on the detent cam to insure
proper cam-to-handle orientation.

1) Remove cover (28) by removing
four screws (27).

2) Remove four socket head screws
(4), lift gear box assembly, and
rotate in 90° increments to one
of the alternate positions.

(SEE NOTE ““B")

3) Set housing down in new posi-
tion and re-install four socket
head cap screws (4).

CAUTION: Be sure that handle is in
the up-right position and the switch is
in the off-point position to insure pro-
per cam-to-handle orientation.

IV. Changing Cams

1) Remove all power to Master
Switch.

2) Remove Circuit Blocks and
Switch Mounting Plates (14)
and (15) by removing required
number of screws (16). IT IS
NOTNECESSARY TODISTURB
EXISTING WIRING.

3) Customer wiring must be dis-
connected from terminal block
(12) if switch is equipped with
auxiliary pushbutton handle.

4) Disconnect customer wiring if
switch is equpped with poten-
tiometer module (25).

5) Remove four screws securing
intermediate plate (1).

6) Remove Master Switch from
enclosure or desk mounting.

7) If Switch is equipped with po-
tentiometer module (25), it must

be removed prior to main shaft
(10)removal. Itis not necessary
to remove the potentiometer
coupling (24) from the main
shaft (10).

8) Remove detent cam compres-
sion spring (32).

9) Remove four screws (34) and
lockwashers(30) which secures
lower bearing block (18).

10

-

Remove the main shaft assem-
bly from the main frame (17).

11) Remove pinion (5) off top of
main shaft (10).

12) Remove upper bearing (38).

13) Remove locknut (37) that se-
cures detent cam (36) and cir-
cuit cams (35).

CAUTION: Observe the orientation
and order of assembly of detent cam
(36) and circuit cams (35).

14) Refer to cam coding on wiring
diagram for proper cam orienta-
tion.

15) Re-assemble the Master
Switch. The handle should be
in an up-right position with the
main shaft in the off point posi-
tion to insure proper cam-to-
handle orientation.

V. Adjusting
Potentiometer
Assembly (25)

(For Stepless Application)

1) Remove all power to Master
Switch.

2) Remove wires #2 & 4 on Poten-
tiometer Assembly (25) Ter-
minal Board.

3) Remove 4 flat head screws from
Intermediate Plate (1).

4) Lift and tilt the Master Switch
so the bottom of switch (Poten-
tiometer Assembly) clears the
Housing. Support the tilted
switch.

b) Attach Ohm Meter leads to
Potentiometer Assembly Ter-
minals #2 & 4.

6) Move handle from STOP to
STOP in opposite directions.

Record the Ohmic Value.
Loosen two locking screws, (do
not remove), on bottom of Cir-
cuit Board. Rotate handle on
switch to stop position and
rotate potentiometer until ohmic
value isequal in both directions.
Secure two locking screws.
Check Ohmic Value again in
both directions.

7) Re-assemble Masterinreverse
order.

VI. Lubrication

Your Euclid Type 4216 Mill Master
Switch is equipped with double sealed
and lubricated ball bearings on the
main shaft and oilite bronze sleeve
bearings impregnated with oil on the
operator shaft. While the sealed ball
bearings do not require lubrication
maintenance, the oilite bearings may
be lubricated periodically with an
SAE30 non-detergent oil.

The pinion-bevel gear combination
should be inspected on a regular basis,
and lubricated with an NLGI #1 grease
such as Lubriplate #107 or equivalent.

Electrical Contacts are rated in accordance with NEMA Standard ICS-2-125

Electrical Ratings

(B600 and N60Q Table Rating)

. Maximum Make and Break Current — Amperes
Maximum
AC Continuous 120V 240V 480V 600V
Amperes
Make Break Make Break Make Break Make Break
B600 5 30 3 15 1.5 7:5 .15 6 .6
. Maximum Make and Break Current — Amperes
Maximum
DC Continuous 1256V 250V 301V to 600V
Ampsres Make Break Make Break Make Break
N600 10 2:2 2.2 1.5 1.5 04 04

The list prices shown are subject to change without notice.

Hubbell Industrial Controls, Inc.

a subsidiary of Hubbell Inc.

4301 Cheyenne Dr., Archdale, NC 27263
Telephone (336) 434-2800 » FAX (336) 434-2803
http://www.hubbell-icd.com
sales@hubbell-icd.com
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