F o u r

GUIDE T0 WINGHIN

Everything you need to know about geltmg unstuck

fyou e an awid four wheeler thare's no nead to maation how

valuzble & winch is when you'ré stuck in the baonies with the
tires spinning and the vehicle going nowhsre fast. A quick
plug-n ol the vinch control; the socoling out of a lithe cable,
and 2 lip of the control switch quickly gets your vehicle mov-
ing down the road again withcut breaking 2 sweat,

Cn the other hand, If you'nz a first-tme four-wheel drive owner,
maybe the idea of having & winch handy sounds ogod, but the
thought of buying one and using It s intmidating, No nesd to
fear; The winch ks just a simple tool: An electic motar spins a

gear arangement, which tuma a drum that reels i cable:

They aré jugt A3 easy 1o buy. Walk into just aboul any four-
wheel drive centar or browse through anyone of a dozen maga-
zines {hat relate to hunding, fishing, or four wheeling, and you'll
come face-to-face with 12-valt electric winchas that ara
designed 1= meet just about any faur wheeler's needs. Prices
range from about $400 to $1,400, depending LPON &i2¢, GeCes-
saries, and mounting Kit, Mast invastments run shout S700.

The ke 1o being happy With the winch is making the right ahoice:
at the outsat, and knowing how ta Uss it when the nead arices.

— TN

THE “PERFECT" WINCH?
Finding the perfect vanch is impossidle.
It woulc be inexpensive yst last lorever. It
vioulc be very lightweight and  compact
yat able tc move mountains with ease. It
wOouU'C put very little strain on the vehicie's
elactrical syslem yel padormm its strong-
anm magic hke i had an unlimied source
of power. The clesest that today's manu-
lacturers have come o this ideal Is a
cempromise of all the “perfect” winch's
characteristics. So you have 1o use other
oriteria to choose your winch,

Where do you go that you'll need a
winch? How oftan will it be used? Te
what type of vehicle will the winch be
outfitted? And hew much money are you
willing to pay for electric muscle?

If you're an outdoorsman, the nead for
a winch could come during the winter
months when a lot of snow and mud
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make backroads travel a littla venture-
some. Or It may be used infrequently
during the spring and fall, whan the
hunting seasons seckon. Or possibly
you're just & hightwaight four wheeler:
one who likes to go play and explore
st for the doing.

Regardless of the reason for wanting
2 winch, the important factor 10 consid-
gr is whal vehicle 1s Il going to be put
an. Choosing the wrong winch—either
0o btig or toc small—for the vehicle
poses problame.

Selecting the right winch lor your
vehicis is & malter of ratonally analyzing
a number of factors, starling with the
vehicle's Gross Vehicle Weight Rating
(GVWR), the maximum wegnt the facio-
ry feels the vehicle is safely capable of
supporting; this includes fusl, passen-
gers, and cargo (which includes modifi

Ihe greater the
angie of the
winch cable'’s
anahow poind, the
groaler the
mechanical
&savantage pre-
vided af the
snaich block.
Whern ine calie
hook 's attachea
{0 the winching
velicie, the ratio
Is 2.0 1—effec-
bvely doubiling
the winzh's
puling capacity.
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caticns like auxiliary fuel tanks, lilt kit,
heavy-duty bumpers, and so forth). The
GVWR number |s usually located on the
vehicle's metal ID tag riveted to the
frame of the drivge's-side door. A winch
with & maximum pulling capacity of
2,000 pounds graater then the vehicle's
GVWR Is sufficient for most needs.
according 10 most winch manufacturers.

For example, supocse your vehicie's
GVWR is 6,100 pounds, the same as a
late-model Ford F-150's. That means
you should be looking for a winch that
will provide at least 8,000 pounds of
working load capacity, Likewise, a
8,00D-pound-capacity winch would be
ideal for a venicle with a GVWH of
around 4,000 pounds.

Te make life @ little sasier, here's a
quick grouping cf vehicles within basic
GVWR classes (se8 next oage):
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3,500-4,500 Ib. GVWR (6,000-1b.
winch minimum): Most import.
plciups and compact sporbutiity
vehicles.

4,500-6,000 Ib. GVWR (8,000-
pound winch maximum): Dedge
Dakela, Bronoo, Blazerimmy, GM &-

pckups, and some full-size pickups

6,000-8,000 Ib. GVWR {10,000-
pound winch maximum]): Most
full-sizn plokupe.

Suburbans; heavy-duty full-siza Ford,
Dodge, GM pickuns,

S0 much for the easy part. Now that
you have a feel for how much winch you
need, you have to decide on which
winch to get. Comparing “apples to
apples"” isn't always sasy with winches,
though,

Pulling power is the firs! figure most
people jook at when comparing
winchas. How that reting is derived ia
very Important. Look clasely at the
brochures. The specifications you're
looking for concemn single-ime pull on
the first laysr of cabla on the drum,

Single<line pull is just what it
implies: a single line attached
between the winch and the object at
the end of the ook, A winch drum Is
actually another gear in the overall
scheme of things, the iarger the diam-
eter gets, as mora cable winds on to it,
the less the winch's ability to pull
becomes

Teking the rated single-iine pull from
the first layer of the winch drum shows
the maximum power the winch can
exerl when il is being supplied with a
full 12.5 volts, which is what a fully
charged 12-volt battery puts out.

Then look for maximum woriing
load. By clesely studying the cable
speed at maximum warking load, cne
can ses how close the wirch Is to
stalling, which can lgad to a bumed-
oul winch motor and solenoids If left
angaged al that point,

Next is line speed. Nol necessarily a
big factor, but something to consider if
time is of the essence—say, while
winching in pouring rain or sub-zero
weathar. Lina speed and amp drawon
yeur vehicle's electrical system are
closely relatec; the longer 1t takes to
spool the cable In, the maore the drain
or the batery,

Remember, no matter whal the
winch’s raling is, it will only pull as
much as the vehicle's eleclrical sys-
tem will allow. A weak battery means a
weak winch. The higher the cold-
cranking and reserve capacity rating
of a2 battery, the better your winch will
perform

TYPICAL PLANETARY

ARRANGEMENT

GEARS IN COMBINATION
WITH WORM GEARING

Winch gear systems: Winches consist of two basic gear systems, worm-and -gear and
planstary gear. Warm-and-gear winchas use a spical "wiorm" gear the transfer the winch
motor's power 1o a goear attached o the cable drum. They're the stronger of the two and pro-
vide sulomatio adeversing i eleuilncal powesr is Iosl. A planetary-gaar winch vses small
pears st mash with and revolve around a “sun gear” attached to the winch motor, The piane-
lary goars mesh inside a ring gear the antaches ta the cable drum

SPUR GEARS

S pur-gear winches use gears with
teath cut straight across the edge of
the gear, with 8 small gear on the
motor wrning & big gear on a parallel
shaft attached tc the drum. The
straignt-cut teeth provide great load-
bearing ability but little if any ‘load-
reversing” protection, so an external
clutch and braking system must be
employed. This combination takes up a
lot of room. The perfact (and only
remaining) example of this winch
design 1a Warn's Model 8274

This type of winch is fast and strong,
but not as compact as a spur-gear system
that incaorporates a planstary gsar design

These svelte, low-profile counter-
parts—like Ramsey's REP-series and
Warn's M-series planetary gear winch-
es—place all the gears =o thay rotate
around a common center shaft, This
inline gear design uses a center gaar,
callad the sun gear, to mesh with (usu-
ally) three larger gears, called planst
gears, rotating around its perimeter.
The planet gears are enclosed or
attacned to a carmier, They are also in

mash with & case-like stationary ring
gear that encases the whole works.

When the sun gear rotatas, it causes
the planet gears to do the same, The
planet gears move around the inside of
the stationary gear case and, in turn,
cause the carrier to turn at the rate of
reduction between the sun gear and
the planet gears. In most of today's
planetary gear wincheas, this gearing
waorka out to be a ratio between 180.0:1
1o 290.0:1, with a comman ratio being
216.0:1. This is just as strong a gear
setup as the basic spur gear, with the
advantages of compactness and lower
amp draw cutweighing a small loss of
line rstrieval spesd.

Wormme-and-gear winchas are neither
as bulky as the straight spur-gear
winch nor as compact as the planetary
design. But they are just 88 strong as
the former and have their own advan-
tages They are considerec to be
stronger and longer-lasting than the
planatary design because their sizable
gears provide more metal-to-metal
surface area o dear the tremendous
internal foads apphied whean winching,

TYPICAL WORM AND GEAR ARRANGEMENT

CARRIER ASSEMBLY



ELECTRIC MOTORS
“Wwo types of elsctric motors are
currently being used In winches:
permanent magnet and series-
wound,

The most sfficient, as far as
amp draw nself is concemed, is
the permanent magnet electric
mator, which utilizes ceramic
magnets lo create the magnetic
fizid vital for the motor's operation
(Permanent magnets are used ir
your 4x4's starter ) Ramsey, which
uses this type of
molor in its light-
duty REP-series
winches, con-
siders them

more effi-
clent at

high speeds
and says they

draw less amper-
age &t the lowar end
One rumor that per-
sists among wanch users is
the permanent magnei s tendercy
10 have a cumulative joss of
strength after hard, leng uses
atfacting the winch's pulling ability
over a period of time. What actual-
ly happens, though, 1s a perma-
nent-maanet motor will shut down
completaly if it gets really hot ano
will not tunction properly until it

cools down, Ramsay admits this
type of winch i3 great for the noca-
sional user, but not for sarious
neavy-duty work. (That's why
Ramsey, the only winch manufac-
turer that sels toth types of winch
motors, offers winches with either
permanent magnet and serias-
wound motors.) Smoke a perma-
nent magnet motor, and it's fin-
ishad

Serles-wound motors havs been
around for decades and stard up
well againgt the rigors of
heal and hard use.

They are less efficient
than their permanecat
magnet coeunter

parts, drawing
g mere  amperage
under the same

lead conditions, but

they develop more torque
under higher loads, which is
what serious winch users
seek. A series-wound winch
motor is designed for medium- to
heawy-duty winch use and will cut-
live a permanent-magnet mator
put to the same task.

A winch's line speed Is a factor
based upon how much energy the
glectric motor expends. A series-
wound mator, for example, devel-
ops torque (pulling power) from

GROUND

DUAL BATTERY AUTOMATIC CONTROL SWITCH

This attows 1 charging of both batteries, The switch is autematically
open; when the vetvele i packed and, regaraless of how much powsr is
uged from the auxiiary batiery, the stering battery 18 ned atfected. The
seiup 8 mghly recomyvnandsd

the amcunt of amperage avail-
able from the battery and its
line speed from the amount of
voltage available. In basic lan-
guage: The more juice I gels,
the moee it pulls and e faster
it operates.

Now that basic winch capa
bility and internal motor design
factors have been considerad,
there’s a small matter of how
to multiply the electric motar's
power The design theory
benind every winch is 1o gear

it low enough to pull a great
load without draining too much
from the vehicle's slactrical
system, yel have Lhe winch
geared fasl enough so it
dgoesn't take loraver 1o get the
line reeled in, A tricky situa-
tion. Winch manufacturars use
two basio ways 10 conven e
bi-directional atarter motar'a
spinning shaft into a mechani-
cal force that can reel in thou-
sands of pounds of lcad: “spur
gears” and "worm-and-gear.’

WINCH WIRING TIPS

A | of today's winch Kits
come with detaiied installation
Instructions tor mounting and
witing. However, you ¢an cus-
lomize the wiring te it your spe-
tilig needs,

For example. the solgnod
control box doesn't have 1© be
mounted on or baside the winch.
Many four wheelers add longer
wireg anc relocate the box
Inside e bumper for more pro-

tactian fram the alements The
winch control cable plug-in can
be moved, toc.

Both Warn's and Hamsey's
conirel cable receptacies can
be mounted in a hole drilled ino
the bumper; or dash-mounted
insice the cab whers e con-
nector is well protected and the.
operatar is out of potental dan-
ger areas should the cable snap
ot something else break oosa,

There I also no need 10 run
1ne ground cable from the winch
10 tha negative (<) post of the

battery, It can be sttached to
any goag ground paint on the
frame. Whera the winch mount
bolts te the frame 18 Ideal, Of
caurse, this means the ground
cable trom the battery to the
frante should be #4 cable and
attached securaly.

Mounting & winch &t the
rear? Again. no need 1o run two
cavlas from the baltery up front:
a short ground cable from the
rear wirgh 16 1he frame and the
glegle 'hot” 'ead to the power
source is all that's needed.

Many four wheelars prefar
using #4 welding-type cable
from the batiery in the gngne
compartment 10 both front
and rear of the vehicle with
“quick-disconnect” non-gen-
der polarized plugsg at the
end. Then they put the same
typeg ol plug on the winch
power cable, That provides
an immadiata 12-volt power
source to plug in aithsr the
winch or a set of jumper
cables as needed without
aver opaning the hood.

UNDER-BUMPER
SOLENOID-BOX
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CIRCUIT BREAKER OPTIONAL

BATTERY

QUICK-DISCONNECT WIRING SCHEMATIC

Many fowr wheelers prefer using #4 welding-lype cable from
the batrery in the engine compartment ic both the front and
rezr of the vehicle with "quick-disconnect” non-gender
polarized pltgs at the end. Then they pul the same type of
plug on the winch power cable. This provides an immeadiale
12-vail power source 1o plug in-efither the winch or a se! of
jumper cables as needsd without ever opening the hood
I'hig schematic ebove is for illustrative purposes; for bigger
winches, a heavier-ampeorage breaker may be roguired.




RIGGING A WINCH
THE RIGHT WAY

Single-line pull: Encircle your anchor
with a choker rope or nylon strap/tree
trunx protector and altach the clevis
where the loops come together. Then
hook the wire rope from the winch secure
ly lo the ¢levis, This method keeps the
winch line absolutely straight, which is
essential for maintaining the maximum
tensile srangth of the wire rope

Snatch block/double-line pull: By
attaching a snatch vluck o your nylon
slrap/tree protector or choker and then
rigging the winch line through the snatch
biock and beck te a solid mounting point
on the vehicle, a 2.0:1 advantage In
mechanical pulling power is gained over a
single-lina pull. More significantly, the
deuble-iine pull will allow the winch maotor,
for a given load, to turn faster and draw
less amperage than & single-iing pull, This
means thal longer and heavier lvads can
be pulled withoul overheating the winch
motor, Line speed, howaver, will be slight-
ly lawer,

Doubleine pull with spreader har-
ness: Instead of attaching the winch
hook directly back to tha vehicle in a gou-
ble-lire pull, attach it to & clevis on a
choker that is then booked to the vehicle
al two points, This spread the Ioad on the
vehicle for more stable, straighter pulling.

PROTECTIVE BLOCKS

Vehicle restraint pull:
When simply blocking the
wheels is insufficient to
rastrain the winch vehicle
under load, you must use a
restraining line placad low
around a tree (or other
anchor) at the rear of the vehi-
cle. Run the ends of the

restraining line under the veni
cle and attach them to solid
points at the winch mounting
plate. A winch's power is such
that mounting the restraining
ends to the differential or rear
frame might result in break-
age or sericus bending.

Winching backwards: If
you must winch hackwards,
route the cable under the
vehicie 1o the choker/anchor
point. Piace wood blocks or
avaiable tree limbs under the
frame to protect the undercar-
rage and to keep the cable
from snagging. Make sure the

cable isn't contacting any
sharp edges and that you'll be
winching as straight as possi-
bie. This is a difficult maneu-
Ver, so work siowly and care-
fully




