OUR GUARANTEE

The Warn#r Electric Brake Mfg. Co, guarantees
each new eleciric brake manufactured by them |
against defects in matenial and workmanship under
normal use providing the specified brake is used on
the axle load recommended, their obligation under
this guarantee beir 3 limited to replacing at their
factory any —ari or paris thereof (lining and drums
excepled) which shall within 90 days after delivery
of such equipment to the original purchaser be re-
turned to them with transportatic 5 charges prepaid
and which their examination'shall disclose to their
satisfaction to have been thus defective; this guaran-
tee being expressly in lieu of all other obligations or
liabilities on tk ‘u Aart, and they neither assume nor
authorize any . t person to assume for them any
other liability in connection with the sale of their
products, '

This guarantee shall not apply to any equipment
which shall have been repaired or alterad culside of
their factory in any way, so as, in their judgment, o
affect its stability or reliability, nor which has been
subject to misuse, negligent or accident.

WARNER ELECTRIC BRAKE MFG. CO.

BELOIT, WISCONSIN, U.S. A,

IPRINTED IWU_S &, )

-

55 3 . P
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~x 14"x 2 BRAKES
105 MM. HOWITZER CARRIAGE, M2
|3’ GUN CARRIAGE Mf & Ms
CONTROL PARTS  _ ¢

-

Kit .m 461-B List on Page 17

IMPORTANT

L_H_ :n._. _u._u_a:-: correctly, chack curredt to orbessine
the, propar ameunt is being provided. If amperage feadings
Emrict, sxaming wiring and Controller before inspecting

B8e page 4 for Briof Qutline of Service Procedure. \

new, several applications must be made before
is obtained, becapse; the magnet pole faces

mutt wear grooves In the armature fo indire proper contact. Ses
paas T,

Manufactured By

WARNER ELECTRIC BRAKE MANUFACTURING CO.

BELOIT, WISCOMNSIN,~U.5. A

5 NOVEMBER, 1942
|Supersedes October, 1942, lusus)



The Warner -w—m.w.“-.r__ Brake

e
How It Works

The Warner Electric Brake is a
simple mechanical brake. oper-
ated by an electro-magnetic
clutch. The magnet (Fig. 2) re-
mains stationary on the axle,
The armature (Fig. 3) is bolted
to the drum. which revolves
with the wheel. For maximum
operation, the run_n_.“ reguires
about the same amount of cur-
rent used by a tail light. (See
Page 4). Fig. 1

The contreller (Fig. 1) is cperated from the dihver's sea qm_.‘.'ﬁ.m..n-w—n
~ the driver to apply any degree! !* braking power. As tf% hand lever
i= moved electric current flows through the electro-magnet (Fig. 2).
The current energizes the rugnet ond causes it to cling to the revolving
armature disc (Fig. ¥ more current the driver ﬁwniu to reach
the magnel. the tighter 3 o, 1 1o the armature disc. ‘Lhiz causes the
magnet to move.

Attached to the magnet is a lug (Fig. 4). When magnet moves, the lug
presses the brake band (Fig. 5) against the revelving brake drum (Fig.
6). Grabbing is eliminated because there is a slight slipping action
between the armature and maognet.

This type of brake olfers several advantages. It permits the use of a
flexible band that has approximately 50% more lining area than shoe
brakes—thus providing longer lining life. It hos unusual power because

the rolling wheel causes the drum (Fig. 6) to multiply the lining pressure
provided by the magnet.

NO BRAKE ADJUSTMENT IS NECESSARY. The magnet move-

ment is sufficient to wear the brake lining down to the rivet heads. At

this point the magnet comes against an automalic stop that prevents
scoring of the drum.

Page 2
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A BRIEF OUTLINE FOR SERYICING BRAKES

The braking power of the brakes is in direet proportion
to the emount of curreht used by the brakes. A BROKEN
WIRE, LOOSE CONNECTIONS OR POOR CONTACTS reduce the
amount of current that passes through the brakes. Each
brake should draw no less than 3 por more thap 3.7
AMperes. At controller, the sum of two brakes should
not be less than 6 nor more than 7.4 amperes, If the
amount ‘of current 13 below the above requirements, find
the poor connectlon {which 1ncludes the ground con-
nection on the towing wvehicle), 1loose, broken or
partially broken wires. NOTE: The magnet capacity 1s
3.7 amperes, when connected directly across a 6 volt
battery. This value 18 not obtalnable dus to eclrecuit
reslstance. Therefore, If current consumption at con-
troller is ovel 7.4 amperes, there is a ground or short

" elrcult in the 1ine or brake., If current consumption at

each brake 13 over 3.7 amperes, there 1s a short clrcuit
In the ‘magnet coll., Ifthe current consumption is with-
in the above 1imits and the brakes ire st111 not erfec-
tive, the trouble will be found in the brake mechanism.

Remove the wheel with hub and examine the brakes, If

the bands or mapgnels are grease coated, wash off all

grease from Inslde ™ drum and around brake. Reline

WMﬂn with Lining ™ #Camended By Warner Electric Brake
m.na. r

-

If the magnets wna yands are not greasy, but 1f the

magnet facing has a polished or glazed appearance, re-

. Tace magnets as noted below.

REFACE MAGNETS BY PLACING THEM IN A LATHE AND HAVE FRCM
007" to .010" REMOVED FROM FACING ONLY--see sketch
showing action of armature on magnet, page 7; also see
Note A, page 16. On page 6 1s shown method of checking
armature depression which should be not less than 1/87
nor more than 5/32". Due to wear and machining vari-
ations this space may be under 1/8". If so, use arma-
ture spacers between drum and armature mounting ring as
required, See page 6.

NOTE: When repacking wheel hub with grease BE SURE TO
USE A GREASE that does NOT THIN OUT with HEAT.

ﬁnqﬂ
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Musirations Show Method of Checking Amperage
‘al CONTROLLER and at BRAKE

lﬂn.ﬂmonmmiﬂnﬂﬂmigﬂﬂrgh:uw E.&u
15 ampere maxmurn scale,

DISCOMMECT EITHER WIRE
FROM CONTROLLER AMD
CONMNECT AMMETER IMN
LINE AS SHOWRHN.

TERMINAL

REMOVE WIRE TERMINAL FROM BRAKE AND CONNECT TO
AMMETER. CONNECT OTHER LEAD OF AMMETER TO BRAKE

TERMINAL.
ONE WIRE SYSTEM

Paga



GAUGE FOR MEASURING
ARMATURE DEPRESSION
The armatures should be  depressed approximately §/32" against the magnet when
the drum 18 meunted in running position. This can be determined befars the drum

e plEced on axie DY an armatures gauge A3 shown below.  The gauge may be obtalned
ty writing our Service Deparmnent.

FART WO, 4680

i ' DRUM AND ARMATLIRE
_ | ASSEMBLY 0N WHEEL

PAGHET FACE-—

SEAL GEMASE &mnd TD
DRUR WITH PLASTIC

L GABKET CEMENT BEARING quc_.um:..,_.r_r |
| omun :
._. # il

o |~ WEDGE BLOCKS
i

Lllllli.i.ur:!n FACE

| —~WHEEL BEARING
ADJUSTABLE ROD

CGAUGE THUMB SCREW

TCOLLAR THUMB SCREW  paaup ASSEMBLY
ON AXLE

e

SPALER USED AT PoT B
v " W APALER N® 06 ﬁ 4.._._ux.

. m\w\LI TTHAPACER NP 381G g5 THICK

INSTRUCTIONS
FOR USING GAUGE

et -short ende of gauge against magnet face.
. Flide aljustable rod againet bearing shoulder,
j__.l.lln.. . Tighten thamb screw ln gauge.

4. Blide ¢ollar agsinat frame.

8. Tighten thumb secrew In cOLIAr.

B. Flace innar bearing im hub.

o=

bl

7. KAt three places, wedge armiture away from drum to Ite full travel.
B. Flace long ends of giugs ageinat armatures face.

9. Loosen thumb acrew In gauge.

0. Slide adjustable rod against wheel bearing.

1 Tighten thumb screw In ghige.

NOTE

If *0* 1s under 1/8", than space out arascure ring at "B, using spacers as
required.

If "p" i5 greater than 5/32", speece bearimg sut at bearinE shoulder “A%, Bear-
ing spacers nol furnlshed by Warner Elsctric Brake Mg, o,

The distance "LI" Ifran sollar Lo gauge 15 the srmelure depression after asssmbly
ard phould be B/54" plue or mimus 1/684°,

In asssstling dc not allow grease, howevar E11ght, tTo touck any part of the
brake, Grease will cause grabbing, locking or loss of power. Bearlings must be
packed with & good wheel bearlng greasa, Undar no cireumstances should a grease
fun be uged and &1l grease rittings on hubs must be plugged belfore releasing the
anit for service.

When drun 1s placed In rupning position, the axie sut oust be pulled up Stug to
prevent loogg ﬂ_ﬂu.ﬂ"ﬁ—ﬂ.n The brake lomes power 1T the armature 18 not kKept raly
in contact with the magnet, R.H. arnaty ire must be pounted on right slde of vohicle
(facing direction of travel}, L.H. afmature on oppadlite sida,

NOTE: FOLLOW FIELD ARTILLERY ARMATURE MAREINGS AND PRACTICE,

ACTION OF ARMAT URE ON MAGNET

E FRil &
UNDERCUTTING MAGHET
MAGHET FACINE MAY B CUT GROOVES WORH I AR
DO 0T TE %M LATHE ATURE Fack iNSUEE
D9 HOT MACHINE POLE FACES it i B o

A HEW AR ATURE Mavy BE USED WwiTH AR
1D MAGHET BUT A nEw RAALHET MUST NST
e WAED WITH AM OLD ARKMATURE .

Instructions for Using Band Gauge No. 4843

I+ X2
BAND

iy

e

To gat the beat performance oul of & full wrap brake, It 13 necessary that the
band be round. Check 811 bands For roundnaas  when Sarvice work 1s done or the
band iz relined.

When band 18 correct, Lt should contact the gaupe Smagly over 1ts enkire cir-
cumferance with & 1ilght tenslon holding 1% 1n place.

mands which ars out of roupd or have rlat spots when checked on- gRugd ahoald be
corrected.  THi= cam be . done by placing band on 4 wesd  top bench or block and
Ftriking band with a ball peen hammer whers necesiary. cara should te” tAken O
avold damaging rivet holes.

An ouwk of round band can cauSs A weak trake to "grab®, I tho leading end A1
and) of tha band (8 bent away [rom ths band galee the trake will be sirong
=_..H=q_e.<__. When Bent In toward the conter the ,.H..p...,.._ will be wekk,

CAUTION: Whan replacing band oA backing plate, do net spring bADds Ut fapeher
than necessary,

At the feetory the bamds are carefully fitted to.a gauge befaras the asgembly
18 mecle on the BAcKing plate,

All sHipments of esparate mands are carefully packed so  whan thoy arTive at
their destination they will be round and ready for lnatallotion.

 a

Page B

Page 7
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(FOR WSE i 12 FOLT CIROLYT
a8

BRAKE TERMINALEY
\\ cmm:ﬂ

LML CONTROL

: INSTALL CONTROL EQUIPMENT AND WIRE AS
SHOWMN, WHEN PRIME MOVER 15 ALREADY
EQUIPPED WITH SOCKET HAYING THE STOP
AMD TAIL LIGHT WIRES COMNMECTED.

WHEN PRIME MOYER 15 NOT EQUIPPED WITH
SOCKET, INSTALL SOCKET AMND COMNTROL
EQ)UIPME[\FI’ AS SHOWM AND COMMECT ALL
WIRES TO THE PROPER TERMIMNALS ON

SOCKET,
W-3494-D |

I




HBl4-5 CONTROLLER MOUNTING

[ no9s1(§ 24x24) 2-REQD

2698

1798
§ 546 LOCKWASHER
2-REQD.
110008 HEX NUT
2808-A COVER 2-REQD.
110334 .
3-REQD. 110282 2-REQ'D.
10-32 HEX. NGT 110334 2-REQ'D
hateR 10-32 HEX. NUT
4-REQ'D.

4209 HS CONTROLLER

IHE25-A DIAL

i

N

10830 ®igd SINGLE
CONDUCTOR WIRE

2523 #/2 SINGLE W
CONDUCTOR WIRE

11965 (§-20) 2-REQD.

%@\EE EYE BOLT

110007 HEXNUT

4 S.AE LOCKWASHER
2-FACH REQD.

PARTS GIVEN BELOW

D

w 1I539-F ACCESSORY INCLUDES

110969 (3 -24 % (§) 2-REQD
USE EfTHER AS REQUIRED

1794 /1969
2857 ASSEMBLY. STARIER PosTs AN
[IB26 PLATE TERMINAL SINGLE
I-REQ D, 10-REQD
$-28 x4 HEX.HD.
CAPSCREW
FSAE LOCKWASHER \Wﬁmﬁ
110007 HEX. NUT
¢ CLAMP -DOUELE
0006 4 REQD. 2-REQD.
10335 2-REQD.
19/7 2-REQD.(SHOWN) R ©
OR /fO283 2-REQD. 4-20 x4 RO H HOEE
: /2-REQD.
2858 ACCESSORY e mﬂ.ﬁm&\ @
INCLUDES #2857
#1826 AND (7))
7 S.AE LOCKWASHER
/ \\ 2 REQD
Fad V4 x\ﬁ?
DRILL f HOLE ¥
IN GASH

7O "BK" O SOCKET
WRAP TAFE AROUND

COL UMY BEFORE MOUNTING
CONTROLLER CLAMPING
TOO TIGHT MAY CAUSE
WHEEFL TO B/ND

CONTROLLER ANE HAND
CONTROL ACCESSORY

[-2378

HO#50 ACCESSORY

Page 1D

Page 11




SAFETY SWITCH CHAIN

ASSEMBLY NO, 110525

SERVICE PROCEDURE

COMPLATNT

CAUSE

REMEDY

& HAND R FOOT CONTROLLERS CANW BE SUFPFLIED WITH INTEGRAL STOF LIGHT SWITCH
4309-H FOR & OR e N

t HAMD CONTROLLER NO.

12 VOLT RESISTOR
Ne 28434 FOR 2 OR
) 4 - BRAKES
N¢ 2843-B FOR & n_:..#,u

LT .y 3
P Sl

IZ VOLT "]

BATTERY i

OMNTHR

HE 3338 FOR Z OF
A-BRAKES

N? 3863 A FOR & BRAKES

NE3Z63C FOR AXLE LOADS

LESS THAN Z000 LBS.

ELECTRIC BRAKES ARE DESIGNED TO OPERATE
FROKM A & VOLT SYSTEM. WHERE A 12 VvOLT
SYSTEM IS USED THIS RESISTOR REDUCES
THE S¥STEM TO THE REGUIRED & VOLTS

12 VOLT RESISTOR
WIRING DIAGRAM

n...._-r!._.ﬂﬂ SWITCH

Ko Brakes or
Intermlttent

Broken Wire 1p Circult,

Check entire wiring for broken wires.

Erakes. Controller defective. Bhort out the controller by conmect-
ing both wires to one tarminal and
see If brakes are effective.

Poar connections, Check, clean and tighten all commecs
tions ot brake, controller, load
contrel and sockat.

Broken wire on magnet. | If broken wire is on outside of mag-
net, repalr if possibvle, If mo
current floms thru magnet, replace
with new magnet end armature,

Poor ground conmnection |Clean and tighten connections,

in eircult.

Defective plug or Check plug and socket for loose com—

sockat. nections, dirty or corroded blades
or a broken socket. Repsir o P
place with new socket.

To chack current at Bap Note (B) page 16.

brakss.

Armature contact with Sea Page 6.

mAgnet,

Vary Wesk Worn out or improper Beplace with 1ining recommended

Erakea, brake 1fning. factory. a i

Glazed magnet facing.

Ses Note (A) page 18.

Greasy lining.

Replace with new lining recommendsd
by factory.

Grease on magnet face,

Bes Note [(A) page 16.

Stop lights comected
In brake cirecuit.

Bes Mote (C) page 18.

Foot control out af
ad jus tmernt.

When tractor brakes nre adjusted, the
pedal travel isahortenad. Thias
throws the controller out of adjust-
ment. Reset your controller with new
pedal travel to cover the full range
of the sontraller.

Wire broken in insulaée-
tlon. Loose connection.
Foor contact at load
control.

Check wiring for defective parta.
Ghert out lgad control.

Incorrect Armature Spac-
ing.

The correct ammature depression 18
8/64 plus or mimus 1/64. For com—
plete Instructions on use of Arma-
ture giuige see page 6.

Page 12
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SERVICE PROCEDURE

CALGE

REMEDY

Concluded

Insufficient ciurrent.

fnsufficlent current may be dus to
poor connections at theé brike, con—
troller, load centrel, ground or
the plug and so¢kef. Clean and
tighten all conpectlons, check plug
and socket for corroded of dirty
blrdes. Repair or replace with new
socket. Check battery. Sec Page 4
and Note (B) Page l6.

Poor ground comnectlon
at tha brakes.

Good electrical contacts must be made
at the brake and frape. Weld con-
nectiong to frame.

Poor wiring.

Rewire prime mower as shown on Wiring
diagram, page §. (For Carrlage wiring
consuly grapense Wirlng diagram).

Worn out brake Lining.

The brake 1ining may be worn Lo the
full extent of the magnet travel.
Reline mrake bands with factory
approved 1ining.

Worn wheel bearings.

Replace bearings. See Note (D) page 164

Brakes
Grabbing.

Logse or worn whaal
bedrings. Broken
wheal hub,

Tighten or replace bearings. Bee Note
(D} page 186.

Bticky or gréase coated
lining.

Replace with new lining recommendad
by factory.

Axle Flange not mounted
square withaxle.

Rewald flange held 1n proper welding
fixture,

Axle looas om Springs
or framg.

rake necessary repalre.

Drums out of round.

Bora out dmum concentric with axie.

Lining leoose on rivets.

Tighten rivets or raplace with new
lining and rivets.

Bands distorted.

Round up bands to f1t anugly and unl-
formly in the drum or to fit the banrd
gauge. Page 7.

Only ome brake working.

Bes Mote (A} & (B) page 18 to check
current 4t brakes.

Btop lights in brake
clrecult.

See Mote (C) page 16.

Broken or wedak band
BPCing.

Replace with new springs.

Poor alectrical connec—
tion.

Check wiring for loose connectlons
and broken wirea in Insulstion.

Controller burned out.

Replace with mew controller.

Contactor arm in con=
treller pitted.

Sacath out contactor arm with fine
emery cloth.

Page 14

SERVICE PROCEDURE

COMFLAINT CATSE REMEDY
Brakes Broksn magnet spring. Replace with new spring.
Grabbling--
Concluded. | Bushing -In magnet worn | Replace magnet, bushing and armatura,
out. a5 old parts will be bBadly worn.
Contactor blade spacing | Stralghren blades with flat nose
In controller, pliers,
Brakes Drag. | Drums cut of round. True up drum 1n lathe using atub splin=
dle and wheel bearings.
Broken Spring 1n band Replace with new Bpring.
controller.
Not sufflcient epacing | See page 6 for method of checking.
betwesn &rmatura and
migmet.
Broken or weak band Replace springs.
return Bprings. i o
Fands dlstorted, un- Round up bands to fit sougly and uni-
equal clearance. formly in the drum or te flt.the band
gauge. Page 7.
When tractor 15 equip=- The controller pull rod assembly may
with foot controlier. be Improperly adlusted so that the
| current is not shut off whan the
| breke pedal {8 releassd.
Werped backing plate. 1f plate is bent out of shape beyeond
repair, roplace with new plate.
Broken or loose parte. | Remove bro 4.__ Farta. Heplace with new
paErta. Chéck brake for other in-
Juries.
Nolsy Erakes.|Road grit, drum dust or | Clean or replace lining.
metal particles in the
Iining.
Loose or worn whasel Tighten or replace bearings.
baaringa.
Drum oul &f roumnd. Bore gut drum ¢oncentric with axle.
Band d1storted, Rourdd up bands te fi{t snuply and uni-
formly in the drum orf to fit the
band ganpe. Page 7.
prum scored. Bore out dnm to remove most of s¢or-
ing.
Lining looee on rivets, | Tighten rivets or replace with new
lining and rivets.
Grease on lining. Replace with mew lining recommanded by
fagtory.
Impropar 11ning. Replace with linlng racommendad by
factory.
nEven Hay be due to any of Check the weaker brake first to fimd
Brakes. the previous come the cauae.

pleints,

Page 15
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SERVICE PROCEDURE

WOTES

(&) - OLAZFD MAMNET FACTHNG.

This conditlon 18 caused by weak slectrie current
in the brake ocireuit, 1ight brake appllications or
grease or oll on the magnet facing. A magnet having
a plared or polished surface does not have sufflclent
friction to operate the brakes satisfactorily. To
remedy cases of this kind, place the magnet in a lathe
and turn from .007" to 010" off the magnet facing.
The glaged surface may alse be removed with a medium
grade of emery cloth. Do not remove metal from pole
rfaces of magnet. Bes Page 7.

{B) = TO CHECK THE CUFRENT AT THE ERAKE

Load control must be on No. 4 position when
checking current at the brakes, Dlsconnect brake wirs.
Connect one slde of the asmeter to the brake terminal,
the other alde to the wire that was removed from the
brake. Leave the other brake in the eircuit. Flace
controller in full on position. Toke reading, which
ghould not be less than 3 amperss, If this amgunt of
current 18 not obtalned, the brake will not develop
1ts maximum power. Check for poor connections and
partly broken or worn wires. If current consumption 18
over 3,7 amperas, thers 1s a short circuit in the
magmet coll, (Also Spe page 4.) Check current com-
sumption of the brake aon opposite glde, comnect the
other brake back In the eirecult. The readings of both
magnets should not vary more than one-tenth (1/10) of
one Ampers, JIn case thera 18 a greater variation,
check all conmectlons for good contact or & troken wire
at the magnet, Sta Page 5. (Battery should be charged
sufficiently to turn over the starting motor.)

(c)-

Stop lights must mot be comnected Into the brake
gircuit. It changes the graduatlon of the current as
it passes through the controller resulting In weak or
"grabbine” brakes.

(wd
Worn bearings or loose wheels will cause erratlc
action of the brake and can be evidenced by the wide

track the pole faces of the magnet make on the armature.
Whesl hubmay be cracked or broken and must be replaced.

KIT LIST 7261-B

SERVICE ON COUPLING CABLES

(RuURBER PLUG TTPE)
If catle pluges develop short circultn or broken wires, Warmer Elestric Brake Hig. Co.
®111 mould new ends for & nominal charge,

™he cable ia shortensd abeut B for sach new plug. If present cable uses all the slack
it may te toc short If now ands are made.

Cableg coversd mith greass will not bond to new =nods and thersfors cannot be ropalred.

[PLASTIE PLUG TTME)

Epagial imstractlon aneet avallable apon request, Advise shethar uysed with 3 gr 4 “an
Awrkor cakle.

FOR ILLUSTRATION OF PARTS SUPPLIED
IN THIS KIT, SEE PAGES 10 AND 11

CONTROLLER WIRING DIAGRAM
SHOWN ON PAGE 9

PART MNO. NAME OF PART =
4206-H3 | HAND CONTROLLER—with Stop Light Switch 1
HAND LEVER AND LOCK PLATE ACCESSORY 1
118143 | CONTROLLER MOUNTING ACCESSORY 1
33638 | LOAD CONTROL 3:
110450 | ACCESSORY—EYE BOLT AND NUTS i
11538-F | WIRE CLAMP AND TERMINAL ACCESSORY 1
No. 12 SINGLE CONDUCTOR WIRE 2 FT.
110630 | No. 14 SINGLE CONDUCTOR WIRE G FT.
RESISTOR (When Specified) | 1
SERVICE MANUAL - 105 HOWITZER M2 |
3" GUN CARRTIAGE Ml & M5 |

Page 16
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