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- Hurrying the Charge..

Little Used Batterics .

wﬂmﬁ.mﬁw Gear' ..
Eleetric Hand Brake:

noewgo Hzm,

Foot Brakes ...

Cut-out Switch
otor i
m:.oa Axle o000

Orpnmﬁm Rec @Snmm and |

BOOK
ON MIOH.“WN»PHHOZ

n@ozamowﬁm<mw

mmm Pla ,
The upg Q. m:n mronnﬁ. lever-at the m&r of car; 1e - confrol

lever.
This leyer is shown in the horizoiital or: :n:ﬁu_ a:S:q posi-

Ampere-hour Meter:

Odometer

§ emove Body. . ...
To: Réplace: Broken Glass.
To Remove Battery ..

Moving the lever forward from this position: operates the

¢ the various electrical connections neces

ity to run ﬁwo.n.m:‘ at different speeds. Pulling this lever backward

m a running position first cuts off the power and at the extreme

ward novﬂ:o?v ﬁz.rcm theselectric brake. There are five speed

sitions -of the ol lever in addition to' the ‘‘neutral’ and

raking positions indicated by the speed dial at the top vom,nwo con-

ol tnast,

Part Four——Bat

General . oo

ds?:u?mm and Hsémn:c

H,Hmnsmmn% of Cl

Orpn@:m e

] a»nnﬁaoa C::mm:a

Periodical O».Sirsmo

Addition of
Addition of Water ..
Capacity ool e

Idle Batteries . ...
Washing oo

SCaution o

ehicle wn:ﬁmq., .H?.Bm

O.ﬁ Will XOH H/sﬁ «:,. ».: >§§32. wm.ﬂ%:w

Car Will Run-on-First Three Speeds Onlv ...

Speed and Mileage Tiow; Current Draft m,m.

Model 66 Can Be Operated from Ono Hun.ﬁs

Not the Other ..
Squealks i

Spéed and Mileage Low; Curri nt /9.5.&
Car Will Run Forward But

PR s e

Lvafosie/elio s Rt (i BaN Y

oo

When not in the control lever folds upward to a vertical
position and a Yale lock is provided to lock it in this Huo.mwmo: s0
that the car cannot be operated.

The push button operating warning signalis Hog d in wrn o:a
of the control lever where it is convenient for the driver.
2. STEERING LEVER. Enh

See Plate 1 i

The lower and longer lever is the steering lever,

This lever is mwoé. in the. { : ope g position.:
Eoinm the lever forwar this position steers i & it to. mum,
ng this lever: ‘backward steers the car to the right

ot in use this lever also folds upward to a vert fcal posi-
easing the. mﬁmm:sm Hmﬁu. catch;itcan: _um moEwﬁ dowi=
9" the way. : M

T BRAKES.

ate L.

on the rear wheels while r pedal operates the Q:oﬁ

Of the two foot p .aﬁ.w the roer one o?unmnmm H,: : service bra

witch in the E&m coéu cireni 1lso the w;wf ratehet to 1o

brakes.

ERATE CA

wm 1

¢ the driver'siseat; unl the control lever, and while

o &sw back the reverse. ﬁo? bring the control and steering leveis

o-the horizontal position

If you have not run a “Detroit Eleciric” before, first try the

peration-of the:control lever with the car af a standstill and the
brakes in locked position.. This can be done by first pressing the
cutout and ratchet'pedal until the ratchet clicks and the pedals are
held down, In this position the brakes are set and the power is
cut off at the cutout switch:so that the car-will not niove when the
cotitrol lever is opeérated. = (If the previous driver has done Ew
duty the pedals will already have been set as mowozamm as this is
the proper ﬁ,pv to leave %QB ﬁ%m: leaving the car.)

5




“Rear:Drive:

- OPERATION

Move the control lever forward and backward through the dif-
ferent speed positions, until you have bacome familiar with its
operation. Note that you can feel a notch corresponding’ to each
speed indicated on the speed: dial The notches indicate the core

rect positions where the controller makes full electrical contact.

Learn to move the control lever with a sudden impulse from
noteh to notch, without hesitancy pausing only at each point

where the speed notch can be plainly felt. This will prevent burn-

ng of the controller contacts and thus save maintenance expense.

. 1f the speed notches cannot be felf plainly the controller prob-

ably is in need of lubrication or the control system is in need of

~adjustment. ' The necessary atte; ton should ‘be  given without

elay. (See “Control ) ,

When you have become thorotighly familiar with wmwdwoammon

of the control lever, incliding the operation of Reversing as de

scribed below, release the foot brakes by applying slight presstre

to the small pedal while holding the control lever in the ‘extreme

backward (braking) position. The car will now run when the
control lever is moved into the speed positions. =
- Use first speed for brief intervals of running only, such as ii

_starting-and slow running in traffic “Any of the other four speeds

can be used ‘continuously for as long intervals as desired. The
highest speed (5th) is the most efficient and satisfactory for hill
climbing or heavy running such as in sand or new snow: The
3rd and 4th speeds are most efficient for ordinary level running;
The beginner should not atfempt to drive faster'than 2nd or 3rd
speed until-a fair degree of confidence is acquired, S

5. TO STOP.
See-Plate 1.

For the ordinary slowing down in traffic the m_mnﬁmo,mwbav
brake will be found very serviceable and handy. To apply this

- brake, simply pull the control lever back toward the body as far

as it will go. This makes an elecirical connection at the controller
which energizes thé magnets of the electric brake, thus drawing
the metal disc at the head of the motor against the asbestos fric~

tion lining of the brake.

The strehgth of the &.wnﬁ&n hand brake is ,mo<mnnom.mo§w by

the strength of the electric current flowing through its windings
and is not dependent on the strength with which the control lever:

pulled back. Do not pull on the control lever any harder than

necessary to bring it back to a stop.: If the hand brake is not

Vpois

rong enough, or if it is too strong, have it adjusted without
ay. (See Electric Hand Brake, page 23) _ v

For controlling the speed of the car on hills use the foot brakes,

ssing:the hand brake in addition if desired.

. To stop quickly in an emergency press the. cutout pedal which
carries the other pedal with it. This single operation will cut off

the power, apply wheel brakes and set the ratchet, = The ratchet

keeps “wheel v.»mwnm applied until released by a slight pressure




s

-of-the ‘citoiit pedal while
backward (braking) position

control lever is held in the extreme

If for any reason the controller beconies inoperative while the

car is riinning, the power may be cut off and ear stopped in this
same way, by pressing the cutout pedal. 'This is one of the im-
portant safety devices of the Detroit Electric. S

Never apply the foot brakes with the control lever il a speed
position except when absolutely necessary in emergencies; “When
it is necessary, for any reasoil to apply the foot brakes before
bringing the control lever to the “neutral” position, be -sure to
press the cutout pedal so that the power will be cut off at the
cutout:switch; : S i : :

Betfore vacating the car press the cutoit pedal to set the brakes.
Next make sure the control lever isiin “nentral’ position (marked
SNY on the speed dial), raise it to the vertical position -and lock it
in-this position, taking the key with you. The reverse stop (see:
Plate 1) must be held back in order to raise the control lever to
the vertical position: G : S =

It is impossible to remove the key from thie control lock éxcept
when the control lever is in the vertical position and ‘the key has
been turned to lock the control 0 :

‘We cannot impress upon you too strongly: the importance: of
forming thie habit of sefting the foot brakes and raising and lock.
ing the control lever in neutral position every time you leave the
car. This will make operation or theft of the car impogsible and
will prevent meddling. Accidental releasing of the brakes by
anyone mioving about the car will also ‘be prevented, whichiis an
important point especially when the car is left on a hill:

Doors may be locked from the outside if desired:  To lock
doors from outside use Yale locks provided in door handle:

These Yale door locks aré operated by the same keéy as is used
for:the controller. : Feaage i :

6. TO REVERSE. -
See Plate 1 . o L

With the control lever in “neutral,” raise it until its further

upward movement is arrested by the reverse stop. Then advasnce

it into the speed positions in the same manner as when driving

forward. This will run the car backward, the i

same asin - running forward: = :
‘Lo stop from reverse speed pull fhe ¢ ol lever back to

“neutral” and apply the brakes. At the nentral point the control

lever will automatically drop into position for driving forward.

7. TO _SHIFT FROM ONE DRIVING POSITION TO THE

OTHERIN THE DUPLEX DRIVE MODEL 66

See Plate 2. L :

In the duplex drive model therc are two separate sets of con-
trol, steering and braking devices each of which is just the same
and operates the same as in the single drive models, 2

On entering the car note whichi set of pedals is depressed flat
against the toe board and which set is up in ocmnﬁ?obo%mo:. 1t

5

speeds being the

~the steering lever down first lift it slightly and pull ba
‘steering lever catch, :

the front set of pedals is up (as in Plate 2) the car is ready to be
driven from the front seat: : : S
~Ifit'is desired to shift from the front driving position and drive

from ‘the rear seat, proceed as follows:

. First—Ratchet the front brake pedals and lock the front con-
trol lever in the neutral, vertical position, - :
Second—Pull upward and inward on the knob: of the brake
shifting lever to release it} then move shifting lever backward as
far as if will go. Holding it‘in this position; depress front pedals
flat against the toe board and before renioving the foot from the
pedals bring the shifting lever forward again to its origi al posi-
tion.  This brings the rear pedals up to the operative position and
locks the front pedals down, . Lemo S
Third—Leave the front seat, fold the front steering
and turn the front driver’s seat to face backward by fi
upward on:the catch underneath the bottom of the seat

on the

Fourth—Raise the rear steering levet to the horizontal position
and assume the rear driver’s seat. = - o Sa
Fifth—Unlock the control lever and bring to the horizontal posi-
tion, rclease the foot brakes by a slight pressure as previously ex-
plained, and the car is ready t be driven, :
~ To shift from the rear to the front driving position proceed
exactly as above; except, of course; that you will operate the brake
shifting lever while sitting in the rear driver's seat, G :
‘When shifting froim one position to the other always depress
the pedals; as you would when vacating the car, The brakes then
remain set during the shifting operation. S e
Always make sure that the .steering' lever which is 1ot in use
W.?E&;moés rather than up. Tt is not safe to leave it in the
upward position while the cay is béing driven as the swaying of
the car may cause it to drop to the horizontal position. = i
Otherwise the operation of the duplex drive model is the same

as that of the single drive models.

8 METERS.

There -is no known commercial instrument that will indicate
directly the exact state of charge in an automobile storage battery:
The neatest approach to this lies in a modified ampere hour meter,
which records: qmite closely the state of charge of the battery.
This instrument has been adopted as standatd equipment in the
Detroit Electric. : S :

It ‘will.be noted that the upper portion of the dial has bheen
arbitrarily divided into ten equal divisions from “Full” to “10”
m:m_ that two pointers—one black, the other red-—center in this
scale. :
 The black pointer revolves arcund the scale towards the left
when the caris being run and towards the right when being
charged: : o .
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‘able to male a complete run-down under-as near as possible norma

. The red pointer is provided merély for the purpose of indi-
cating the division on the scale at which the battery is empty (or

. nearly s0) under running conditions. (See Capacity; tinder Bat:
‘tery Instructions, Part Four.).

To set the red pointer, pull om.ﬁg cover and the pointer can

be moved by hand.. :

To determine at what point the battery is cmpty it is prefer-

running conditions. This run-down may be extended over a perio

“of from one to three days. Ther et the red pointer at or near

the division at which the black pointer finally stops. Thereafter,

_ the state of charge will range approximately between full and

o the red pointer. or example, if the proper position of the red
. pointer has been found to be 9 when the black pointer has reached

‘thé battery wi 479 discharged

In the lower part o cter is another. scale which records

the ampetres or rate of cu t which the car is taking, or the

-charge il the car is char e ¢c speeds;:

as the meter is' connected in v he batte

only, the currer tded is onlv one-half that actually used I
the car. When the car is ncither runnitig nor charging, +

ands at 0

For cats @az.@dn@ qﬁmﬁ volt me.H,ﬁQ.. see 1916 instriction book.

. LIGHTS. . o
Sce Plates 1,.2, also didgram 47

The location of ‘the switches for the different Hv ghts is. shown

in Plates 1 and 2. In model 62 the inside lights are of Course

omitted. . k : : :

Note that two:switches (Nos: 1 and 2) are used for the head-
lights. Pull out both of these t6- burn headlights at full bril-
liancy, while to dim them push in switch No. I and leave switch
No. 2 out. & : o S

When the car-has. just come off charge and is standing, ‘the
lights burn with extreme brilliancy which is likely to'shorten their
life, In such a case it is best not to switch them on until just
before you are ready to run the car.. A

It is not advisable to switch on lights while the batfery is

charging, as the high nrmnmmmm <o,_,3mﬂ is lablé to destroy the

bulbhs: : : : : : :

. The lights are connected to one-half the battery only: In order
to change the lights from one-half of the battéry to the other:
first, disconnect the battery leads; sccond. 1oosen the seérews on
the controller which connect to fingers 2 and 4 (see Diagram: No.
47131 in back of book) and change the light connections fo fingers
1andi3. Be sure to replace and tighten all screws ‘after making
this - change. This should be done monthly if the lights are
burned a great deal: e :

10. A FEW THINGS A CAREFUL OPERATOR WILL NOT

DO :

LA omnmm:....owmnmﬁon.. will not remove the charging plug until:
“'the switch on the charging set has been opened. He will make
sure the charging plug is removed before starting the car,

11




OPERATION

2. He will not release the foot brakes until he is ready to
start the car. i = o o :
3. He will not, under any circumstances, get out of his car
without first setting his brakes, raising control lever to upright
position, locking it inn place and removing the key,
4. He will not, under any circumstances, reverse his car when
running forward without first coming to a complete stop. -
5. He will not attempt to reverse without first seeing that the
control lever is in neutral position, L
6. He will not attempt to run the car forward after reversing

~without first bringing the car to a complete stop. b o
7. He will not attempt to raise control lever to the upright

‘Dbosition when it has been in reverse without first making sure

that it is in the neutral position, i v : :
8. He will not drive up to a stopping place at the rate of 20 ,

miles an hour and then sud apply brakes. He will shut
off the current at a reasonab istance from the stopping place
and coast, applying the brakes softly and ea ly at the proper time
He has in mind eliminating a waste of curs t, unnecessary wear
on brake shoes and general strain throughout the car. =~ .
9. He will not use current on a down grade where the grade
 is sufficient to keep the car under fair headway. : s
10. He will not coast down a grade and w until the car
nearly stops before applying the power. He will strive to maintain,
as nearly as possible, 2 uniform speed. R e
11. He will not try to obtain 20 miles an hour suddenly from
a standing start. He has in mind preventing strain on the gears

and parts generally, He will, in starting, take the speeds one at
a time, pausing a short time in each to allow the car to accelerate

gradually.

12. He will not turn corners at a high rate of speed as he

knows this strains the car, wears out the tires and is dangerous.

13. He will not attempt to turn the front wheels with the

steering lever when the car is standing. He will take hold of the
wheel itself to do this. .

11. A FEW THINGS A CAREFUL OPERATOR WILL DO.
1. A careful operator will keep his tires well inflated at all
times. S R o :
2. He will keep his car well and properly lubricated. i

3, He will study and strive to follow the manufacturers’ in-
structions. : : - : v

4. He will make as few starts and stops as possible,

5. He will study his car, and ask advice from the manufac-
turers’ representative on points that are not clear. '

6. He will have his car thoroughly overhauled and inspected
at least once each year, as he knows that in so doing the car will
give better results and longer life. o

7. He will have his car refinished every six or eight months.
Paint will not last forever, He will not expect the paint on his
car to last as long if his car stands in front of his home from early

12
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OPERATION

morning to late at night as it does on his neighbot’s car, which is
run under shelter, out of sun and bad weather, when not in use.

. PART TWO—LUBRICATION AND CARE
12, GENERAL. . | -
~ See Plate 3.

~ An automobile isa ‘machine 'aﬁd,':“liké all machinery, it must be
regularly and properly lubricated to give efficient service and 10
protect parts from damage. We cannot too strongly ;mpress;thzsv"

fact upon you.

Thgr‘lubzric%ﬁdnch’art-, _:Piate 3, 1 ‘gkés clear the propexlubri‘ca«
. tion of the parts in the single drive models. The duplex drive

 model is just thegsame“exceptij?thatrithé brake pedals, control masts
and steering masts are duplicated.

Tn addition to the lubrication called for in the chart there are

_ a few rod connections and other moving parts which require a_
drops of oil occasionally. Also the instructions below should
1V 1l grease cups as often as they becom

bo 2 year the car should be given a thorough overhaul
ing, including cleaning, repacking and adjusting of bearings ar

other moving parts and renewal of worn parts. For instructions
recarding the taking down of th different parts see Part Three,
Adjustments and Repairs. ' ‘I .

13 KINDS OF LUBRICANT.

preferable to use a grease the character of which is changed as

 little as possible by changes of temperature. Some greases become .
extremely hard and lose their lubricating properties in very cold

yther. These should be avoided. Do not use graphite grease
except t ack the spring leaves. Where oil is specified nse a
high ptade lightengimenil, = o 0 e
Use nothing but the special kinds of lubricant called for on

the controller contact plates and in the rear axle. We recommend

~that lubricating grease for ax and universal joint be obtained

from the Anderson Electric Car Company. This special gre

- may be obtained in 5 and 10-pound cans. :
. LUBRICATION AND CARE

14, CONTROLLER. .

See Plate 4, : Siaaa i L

The controller contact plates should be wiped clean once a

month. The oil pad provided for lubrication of the contact plates

is saturated with oil which should last three months. Renew the

supply by pouring on the pad as much good sperm oil or “Three-
in-One” oil as will be readily absorbed. e ¢

Give the star wheel roller and the'hingejof the roller arm a vfewv

drops of oil every month.

-~ Where ér_:a:_'sefis mentioned:}inzbtﬁ:é lubrication chart (Plate 3),
any good light grease, free from acid, can be used. It is, however,




LUBRICATION AND CARE

rease on the controller pinion and sector every

king ffu‘ﬁ;aﬁd Proper contact with the contact plates. v’

15 MOTOR.

_ The motor runs on two annular ball bearings, one at each end.

Clean and repack these once a vear. For instructions on how to
do this and how to take care of commutator sce page 26,

16. UNIVERSAL JOINT.

~ The wuniversal joint housing just back of the motor is fitted

grease for the lubrication of the universal joint. _
il tube leading from the floor of the car is a;lso,providefi
hould the universal joint Tequire additional lubrication, oil

with felt washers front and rear and is packed with omne pound of

<an be applicd, . o
During the yearly overhaul, clean out the housing and repack

with greasé;_'while the torque tube is away fro:mvtha*motp

17. REAR AXLE,
See Plate 5, o : :

 As sent from the factory the axle contains six pounds of special
‘grease, which is sufficient to run for at least six months. Every
six months remove the outer rear cover and take out upper inspec-
tion plug. If gears, as observed through inspection hole, do not
~ appear well lubricated add one pound of special grease. :
. Every year the two covers should be removed from the rear of
the axle and the old grease washed out, taking care to clean the

14

amine the controller fingers every month fto'ﬁsée.{héf'they are
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,bearmgs in the pmwn housmg This can all be
ing any of the gear adjustments in any Way The
-'-be 1eﬁlled with six pounds vo _
'replaced !
A perm’ment omldwht joint is made on the front of
sing by means of a Vellummd dasket with a coat of
ide. Should this joint leak ore ¢ of t

gs are lin w1th self
u‘eak drop a very little oil
i e 011 vbetwee

'Ilhev ba 1,_'and sockei 301111,8 of the sucermo and co
d with leather boots.

remove tlns shell

 Take a dry cloth and \mpe the commutator clean e

~ After the commutator is thoroughly clean, apply a little vase-
'vhne or non-fuid oil with a clean cloth. In cold weather use thin

oil, Apply to the commutator only the shghtest hlm of Iubrmant
An excess obstructs the flow of current. v
 Once amonthafew drops of light machine oil should be dropped

into the two oil wells inside the back shell. .

. Every three or four mornths a little non—ﬁmd 011 or vasehne
Should be apphed to the toothed wheel next to the diaphravm e

15
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23.. CARE OF PNEUMATIC TIRES. v

Do. not ride a pneumatic tire flat. Running deflated
injure the tire so that repair is impossible. -

Keep the air pressure to 75 pounds for the 414"
inflation is not detrimental; but caus [
lower inflation sacrifices efficiencs d is 'detrimental:

If your tire is eut. bruis injured so that repairs
“sary, have the work done at once. = i - G =
' Do not allow the car to stand:in oit or grease; as this is detri=
mental to rubber... = . o = ,

Wihentout of use for considerable periods, keep-the weight
“the car off the tires and store in‘a dark, cool room. S

24. CARE OF CUSHION TIRES,

Do not drive in street car tracks me sharp edges of the rails

cut and grind off the sides of the tires, causing more wear and
considerable more injury to the tires than would be acquired by
driving on the worst of roads. = ,

Do not allow the car to stand in oil or grease, as this is detri-

mental to rubber; : :
Haye your tires inspected from time to time by the local Motz

obtain the maximum mileage afid service, : :
When out of use for considerable periods, keep the w

representative.  He will be glad to advise you and tell you how to.

the car off the tires and store in dark, cool room.

25. CARE OF BODY.

The finish of a body is the result of many weeks of extremely
careful work in the paint shop and its lustre ‘depends:on its
elasticity. Even the finest-dust will scratch the surfice of the

. varnish and paint if wiped off with a cloth: . Ihe only proper wa

to remoyve dust and mud is. by washing, e :
Great care should be taken not to use too great a force of water;

but flow plenty of water over the parts from an open:hose:

‘O the body proper no soap: teparation of any kind st

- be used, except by a washer of experience. s advisable t

two sets of sponges and chaniois, keeping ome set for the body

upper surface of the fenders, the other for the running gear and

under parts. Flow water liberally over the body until the dirt

with a chamois. : : & L Ce
On the running gear and under parts of the fénders a high

grade carriage soap may be used. = : : =
When the original baked enameél finish of fenders beécomes dull:

“the lustre may be restored as follows:

Prepare 2 solution consisting of one part ammonia water, three

parts water and a small guantity of linseed oil. Rub this over the

fender surface with a woolen cloth; and rub dry with a clean cloth

of . wool or any soft material
s 16

. seat board underneath the rear cushion:

LUBRICATION AND CARE

U,o not use this preparation on the body or on a fender that

has vam:,ewgmmwmﬁ .w,w.wﬂ will N.&E.m the ﬁmwim?: = o

~ PART THREE ADJUSTMENTS AND REPAIRS
26.. SAFETY FIRST. [ L ‘

Never get under a car or work on the controller, reverse switch,

i - , .. iri athout Arst dis-
. ‘catout switch, :charging receptacle, or wiring wit is-
“connecting one main batte ¥ ‘cable from the front battery and one

m the rear battery. By so doing you will avoid any possibili
o Ma& mwm danger ‘of short-cifcuiting the battery.

gram No. 47131 in the back of the book, the

front attery ‘main cables are those numbered 2 and 4; the rear

battery main cables are those numbered 1 and 3.

27. ELECTRIC WIRING.

See Plate 6; Diagrams N ..%ﬁ,ﬁ, and No. 47133; in back of
e i 1o for all lead battery equipped

These diagrams are the  same for ‘all lead battery e .
models. /ymm.ﬁm diagrams for Edison battery ¢quipped cars can
be furnished upon application. : o o

Each car shipped from the factory has correct wiring diagran
for its particular equipment pasted on the bottom of En nmEoéEm

rseat the fuse board (see

is loosened, then sop off witha sponge, afterwards drying the body:

PLATE 6-Fuse Board
17




'ADJUSTMENTS AND REPAIRS

In case one or more of the lights do sn; :msﬂ or zwm horn does

not blow (other lights being O. K.) the trouble is due to the burning
out.of either:a fuse or a light bulb. Individual light and horn
“-fuses are 5 ampere capacity; battery fuses 15 ampere ‘Eﬂ.m Jocation

of the fuses corresponding to the different lamps:
‘mined:by referring to Plate 6. For le; if the trouble is with
the side lights; the fuses to be looked at are 'Foand P.

‘The fuse board counnections 1, 2, 3, 4 and 8 are for zmo only
in case the body s to be removed from: thc
- necting these, the tail light -connéction

ADJUSTMENTS >zu ,wmmkwm

In case the car aﬁ: rtin on 1st, 2nd and 3rd mwnamy biit not ofr’
4th or 5th, the trouble Bw% be dué to poor contact of fingers
No. 2 or Zo Jira
" In case the speed notches are not distinct at the control leyer,
make sure that all the ball and socket. joints, the controller idler
and lower control mast bearing, the controller bearings and shaft
are properly lubricated, and that the contact plate oil-pad is lubri-
cating the plates prope \lso make sute that SS roller arm

‘nection at C and T the wom< can be removed é;:o:\n
Lor n:ﬁBm a wire: : ! = :

E oozawowhmw

HWm controller: is Eoﬁma in z»m

the removable mooH. board -just forward o .ﬁr.n center. of the car,

The controller: is protected from dust and dirt by a metal
cover held on by 35 spring clamps which Sﬁnnvsnmamsgﬂr the
oilers at the top.

~ To remove the 843 %EE% pus r nrmmm two. nHva an
lift it off. :

The controller is fitted é:& a mwnnqpowmwﬁma ~.o= o .éw_.om.
drops into notches in a sector, to S%nmﬁa the proper speed point

where full:electrical contact is made. " If the driver properly

manipulates controller handle “this sector device will preven
arcing at coiitrolles which oasmaf voughiening of both the cor
fingers:and: contact plates:

In case contact fingers or Eﬁmm Dbeconie nOﬁwr mgcoaﬂ «6 ﬁrm

contact finger and plate without delay. To do EH@ first be sure to.
%wnomnmoﬁarm main battery cables, front and rear (see “Safety
First,” page 17). - Then loosen the screw: which holds: t 1
mnwﬁ. to the terminal block and remove the finge

up with a piece of sandpaper or a fine file v@Em 83.».2 to _awﬁn 4

smooth, even surface which wi - its full width on the contact
olate:. Smooth -up the contact p in the sanie way, if fecessary.
- [f the parts are badly amEsw it will be necessary to replac

them: :
In inspecting or adjusting the oo
fingers make good contact. If a finger is E&a:m

it will rise about " when it engages with | contact Ewﬁo and
ﬁ;: vmm:. with its ?: width 5o that a :piece of paper cannot

f contact, Hm any

msmﬂ. mOom not meet these req
must be ‘taken not to bend a
might, if bent too far, catch on
of n&EW over: it ;ﬁmo there is a wom.,m:u::”% of sh
a finger is bent crudely and too muc

In case the car will not run o mvoam with the battery
properly connected and the cutout mé:nw closed; :5 trouble ma
be due to one or more of ﬁum o::.o:ﬁ. mmqﬁn
as above.

méxnw :

open the teverse switch box,

s8¢ 1d nuts which hold the outer shield: then take out the

our: screws which roE ﬁw@ cover to tle méﬁnr vox 8& pull off
the cover.
With the contro ver in Gm 40283 wofﬂcos the nosﬁmnnm,

housing.

vmramawmusgmooﬂ_onmwssﬁﬂﬁomeﬁ%ﬁ:oooimnﬂ vacmgm
“-and blades out of contact’ vw about %"

With the control Tever in driving ‘position each blade wwoﬁa
make a good firm contact with its proper brush,

The reverse lock stop plate at the rear of: the aaénmm switch
box has a tongue which engages with the reverse lock collar; which
collar is keyed, pinned to a d rotates with the reverse switch
shaft. This is so designed that the reverse switch shaft can only
be B»mmm from the forward fto. the reverse ‘position; ot to the
vertical position, when the controller is at the neutral point. -

The contact blades and brushes can vo wmwmmnna without remov-

ing the reverse sw bhox frotn the car.

To remove the reverse switch shaft, proceed as follows: ,,

First=—Remove: lever from lower end of &E? without %mnom;
necting rods from lever,

Second—Remove cover from :wvmn mast _S.powﬂ Bmﬁw of car.

.H.Eat:ﬁo.omg Emmﬂ wosﬂmq clamp 85 drop Exuﬂ. section .of

slwssgwmnm a .nm_.omi mmmﬁoBQ: om the distance from the
st male clutch. - This dimension is mou. use

e ,E ﬂ.wmwma;i_sm and will save much time.

Eifth—Pull out: cotter pin-and vmow up uo&n nut above n::n:

4t one inch

Sixth-—Force: Eu 8:3.9 mast male QE% until disengaged.
by turn apo lower. @oaﬁo?

-~ Remove control mast sing.

—Remove ooﬁwn.n Em&mm mnog arn: v»pnwan in %m H.mﬁw,mo

Tenth—Drive ont Difl 5 nommn wvoﬁm contact blade g.mowﬁ”

Eleventh—Drive out pin in reverse lock collar,

Twelith—Slide ﬁwﬁwnmm Hoow nozmw up shaft so ﬁwmﬁ its key can
be mvﬁ.mﬁ&




operation stiff. . When the screws:

ANSULA 02

L rinen atskiNG

.as it will change the hard rubber to a brown color. :

am.m LOCH ,OO.P

PLATE 8--Scctional View Reverse: Switch
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ADJUSTMENTS AND REPAIRS

The whole mast and shaft below the clutch can then be drawn
up through the floor.
30. CONTROL MAST.

See Plate 9.

Two small universal joints are:provided in the control mast to
take care of the movement of the body due to road vibrations.

. Should it be necessary to remove the lower joint take out the

lower portion of the control mast ($c¢ page 19) and remove . the

. e joint by taking out screws at each end.

To remove the upper universal joint only, discotinect ithie control
mast at the clutch as described on page-19; . remove the control
take out the two screws through the universal .

When replacing .m.::?.@w& joint, adjust the screws tight enough

. to eliminate all lost-motion and yet not so tight as to make control :

are adjusted, pein some of th

“bronze into: the slot in head of screw with a prick punch; 2

Thelower half-of lower joints should be a close fit on the shaft,
but must not ‘be driven on or subjected to blows under any cir-
cumstances, =

The jaw of the control mast tirns on ball bearings, one above
and one below the upper bradket. These can be adjusted by furn-

~ing the nut on the lower cnd of the control mast jaw,

Hoﬁ&oé%mn.o.u.ﬂm,.ch..Hoaﬂ.unmw@ocnmgw:m,ﬁ.oaww Emvmmnr‘.
Fjaw and with-the blade of a knife raise the lock f
. To remoye the lock plunger, drive out thie small pin which holds

o .:g.a. plunger cap and reniove the plunger cap. . This will allow the

plunger to be easily extracted. G o

To remove the horn cable from the control lever, insert a knife
blade ‘between the metal part of fthe push: button: and the grip.
Pull out the pus Lton, remove :the tape from the wires at the
back of the button and disconiect the wires. Before replacing the
push button, make sure the wires arc carefully retaped so they
cannot short circuit e e

To mount a new grip on the control ot stee g lever, dip the
grip i hot water for a minute or two, then quickly push it into
place. Upon cooling, it will shrink tight. Do not use boiling water

To replace reverse stop sprifig, proceed as follow :

With the control lever in the neutral position, raise the control
lever until the mast has been raised to its highest point; insert
screwdriver or other flat metfal piece under the left hand cam of

control lever.  Take out small nickel plated screw in the front

side of ‘control mast jaw and lift out the reverse stop. Lower the
new spring in from the top and with a pair: of pliers catch end of
spring at side of right hand cam and: press it into slot. Let the
control mast down to.its normal position. With the small end of
a:file or a knife hold other end of spring and replace the reverse
stop. and the nickel plated screw. o

21




ADJUSTMENTS AND REPAIRS

, Plate ..u.l.no._*nom and mmwmniw“.gmmnu..
31, STEERING GEAR. .
See Plates 9, 11. :

- As the m»omédq gear

To overcome m:m remove
cofter @Em from the Hoa ends and screw up the plug with a heavy

mnnoﬁazﬁﬁ using a wrench on the. screwdriver, if necessary, until

all- lost motion is elithinat Then replace nonﬂ. intan

the ball joint with new g & i Ve e el
.Hwo “bearing at the Tower end om :5 mﬂnﬁ.Sm mast will also

ammEam an OODNEOSE m&cmﬁnm:ﬁ wam m:m w&_pmnaasn

22

ADJUSTMENTS AND REPAIRS H

.ﬁmrﬁoisq Qm.gnmmmaa oo:mw just below the ball for lower steer-

ing bracket. (See Plate 9.)  This collar is locked by means of a
split clamp and cap screw which ‘will have to be loosened before

“the collar can be adjusted: Tighten the collar with -the .spanner

wrench supplied in the tool kit until there is no more rattle. - Do
not adjust too tightly or car will mﬁoﬂ. hard: :

32, ELECTRIC H.EPZU WNPNH

Plate No. 10 and Diagrz
: .rmﬁosmﬁ% part of this f.&aﬁ mounted on the head of the
onsists of an ¢lectromagnet carrying a friction:disc; - The

e part, on mature shaft, consists of a hub-carrying. a

ar plate of thin spr steel, called the spring Eﬁm. 2_:}
S.?. catries a 1 :

il

“is passed tgh .v e electromagnet w Py v n_nﬂn
s drawn ”. t di The

amount of cur : : 3 : : by an

adjustable resistance: .. in the co ¢ : £ <¢m;,
the control leve : 3

When the brake ha ,95 so that %e.g.&mo is too strong, even
th all the adjust .Hm resistance in cireuit, the brake ‘can be

ther raronﬂom in the momoai:w manne

s¢ : clamp screw and slide the dust band
d. At the bottom of the magnet and behind the friction ring

angle clamp; lToosen the serew which fastens the clamp to the
magnet and remove the horizontal screw «i&&g fastens the clamp
to the friction ring. The friction ring, ﬁ&_.ns is-on-a-screw thread;
can-then:be m::cmwma outward until ‘there is little more than 15"
gap -all around between the ?._n:ob disc and the rotating plate;

replace the horizontal screw in the clamp 2t the back of friction

ring and tighten up the vertical bolt: “The dust cover can then be

replaced and the Emwa Hmmaﬂmmno.,&usmﬂ& to vmza the new position
of the friction'rin

. When the friction ring Has become too -thin for use, a new
friction ring mwosa he obtained :dB us and Emem:mm in 25. follow=
ing manner; : : . :

Take out the six brake hub-bolts and wn_ﬁog the spring plate
and brake plate together. ,Csmﬁ.oé dust band n?s.%vmﬁ.aé and
remove dust band. ey o

Take out the horizontal screw which fastens the back of friction

ring to th Hmﬁav& mp and screw the friction ring off the:magnet.

Screw new. friction ring onto magnet, setting it so that the friction

Hace is slight ss than 7s? in front of the steel of the magnet”

face and lock the ring with the angle clamp ag previously meman

Replace the spring plate and dust cover, care being taken that

~the bushings around .ﬂwm..cnmfgﬁam are in their proper places in:

the dust cover.: : = : 2 il
Th 9.&:5.3\ mﬁﬁmrsw .omamw umnﬁ._o brake, mo.Eme it stronger
eaker; is done by means of the m&nﬁmzm Smasﬁom mounted




ADJUSTMENTS AND REPAIRS
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ADJUSTMENTS AND REPAIRS

on the controller base. This resistance is fitted with a movable
clamp and is connected to wires 11 and 12 in power circuit wiring
‘diagrams. To make the brake stronger, move the sliding clamp
toward the end to which the wire is attached. To weaken the
brake, move the clamp away from this end. L o
The brake will tend to become stronger with wear, and the
clamp must be moved occasionally to compensate for this. This is
important, in order to prevent undue strain on the axle and
~ excessive wear of the tires. .
To repack the front motor bearing with grease, remove the
spring plate and the magnet previously described, and then the
~armature shaft nut. In the hub are tapped two 34", 24-thread holes
 to facilitate the removal of the hub. The bearing is just back o
the hub in a cup which is screwed and locked into the front end
pithemotor, 00 B

33, FOOT BRAKES.
See Plates 10, 1
The brakes should be adjusted for wear only by
~adjusting rods (see Plate 11), between the brake equ s and
the camshaft levers on the rear axle. To make the adjustment,

have the pedals released and loosen the lock nuts next to the yoke

ends which connect to the camshaft levers on the axle. The oth
end of the brake adjusti od at the equalizer is provided with a
-~ square end for tu the rod with pliers or a wrench. If the
- pedals are too k, screw the rod further into the yoke end.
 Always adjust the two corresponding rods about the same amount.
. The brakes should be adjusted so that the brake shoes are as
close to the drum as possible without, however, actually touching
the drum. Be sure ave enough clearance bety ce shoes
~and drum so brakes will not drag and consume ¢ irrent when re-

A convenient and good way to test for drageing brakes js to

_jack up both rear wheels and run the motor on 2nd speed. If the
- axle grease is cold, let the motor run for at lcast two minutes' to

warm the grease, then read the ampere draft on the m n the
car. This reading should not be more than one or two :
higher than a similar reading before commencing to
and should be less than 11 amp . s e e
If such a test indicates that the brake shoes are dragging, the
brake adjusting rods should be unscrewed until the current draft
falls to the proper point. The lock nuts next to the yoke ends
should then be tightened securely, . :
- Should it be found that one-half only of a shoe is working,
the other half of the shoe can be brought into action by loosening
the loose face clamp bolt, and inserting one or more shims be-
tween the back of the loose face and its bracket on the brake shoe
‘and again tighten the clamp screw. : : G :




oo the: Emﬁwmﬁo: inany: way. ; Z
: “After turning down the ooBQc\Sﬁoﬁ itis wmﬁwmim o shape the

e

ghCmHZmz.Hm : >ZU WMm>ﬂ~m

o “When the lining on the vaﬁ«m shoes-has s..oﬁ.r :»on t @osE cm .
Cioriremoved v% cutting the rivets which:hold it, . ,
. lining substituted using the old rivet -holcs so that the mwom isifiot:

and a new piece

‘holes.

“ weakened by a?::pm a large number
d rivet the two ends to ﬁpw

£

.PUquHng.ﬁm "AND REPAIRS

bmbnavmnosum the ‘commutator, with" :m sand side toward Em
brushes, and working the sandpaper gently back and forth, with
the brushes bearing upon:it; until the ?ﬁwram are a mooa fit to the

curyature of the noEBEmﬁoﬁ,

To remove and repack the front .839. Aomwn:._m S_wr grease

on Plate 11, The switch can b
seat cushion and taking off the top.cover of the :
= Should it be necessary to w on the contacts, %wno:aoo

two owEmm, and by taking ofit tw : 1 { ]

wmmoﬁ HnEszm the noﬁmnﬁm mﬁnn z:w% rm:
,wnw purpose, see that the hole
is. ::mm with clean grease, :

35. MOTOR.

: ‘The motor commutator in zoﬁsm; use anEw assumes a mw S5V,
- bluish tint. ~ The ‘motor shiould be inspected once a month ‘and,
it the commutator is found to be black; SHi

 and'turning it while the mmnawéoa 1s :mE lightly against th
G ooz:.::ﬁ&.oﬁ : g
If the commutator is moﬁa to:be ”,Oﬁm& or .cwﬁu« maooﬁm by

the brushes; the armature should be taken out and a light cut taken

over the commutator in a lathe, to smooth it up and true it

Never use oﬁan% paper or mﬁnﬁﬁ&z coarse: mms&uwbﬁ. on-the:

commutator,
To remove the armature; first take om the: $<o dust no<9.m at

front end of motor by taking out the ¢ Sn screws and. m:mw the

covers forward toward the controller
Next take off the motor brake ws.? as ammn:_uma E&.C. muao\m:n
Hand ‘Brake; pages 23 and 25

Next blocl up the car securely »sm $Wm away rear ‘axle, ‘as
described on page 28.

The propeller ghaft mrow over the end oﬁ ﬂwn m:.uiﬁzm shaft
and is locked on by meatis of 2 tempered spring locking ring with
4 long pin, which goes: through the joint and inic the armature
shaft.. In removing this; the locking ring can De pulled off by in-
serting: a hook in-an eye provided
pin which holds the universal cross to 55 armature shaft jaw and
remiove propeller shaft. - The armatu
moved .,SE a puller. e

With a piece of string tie tp th
frame &.oﬁa the commutator so't

shes to the: kuw of the
brusheg are clear of the

commutator.: The armature, with its rear bearing pedestal, can.
then: be: 9.@.2 out of the rear of zﬂm motor, taking:great care not
ieces of the motor o aﬁﬁmmm

to drag the atire across the po

._uEwram to a mooa bearing d% a,nmw?um a piece of Zo mm.:g

No. 00 sandpaper.. This is best done by jacking up one rear wheel

talke off the entire motor brake, as described on' page 25 Take
out the spring: Qﬁm rhich locks the front motor bearing cip and

= locks the armatur

this: purpose. Removeithe

shaft: jaw vrosa be pc-,:

unscrew the cup: " This: maozﬁ the &Em:E, vnmﬁsm to be easily
withdrawn, G

To remove and nmcpow EH
off rear axle and propeller sha

mw _motor bearing 5% grease, take

- Take out the spring ring which
haft nut 35 remove the nut.  Ungerew the
screw which locks the aluminwm bearing retainer ‘and unscrew the'

: nogusﬁ. “Thig @:oém.»:o dmmﬂﬁq to. Uc withdrawn,
,wm “FRONT >uﬁrw

wmm Plates:5,10; wa

“The front éwm&m should have from X: to w\mz gather.  This.
means that the front wheels, when in proper adjustment; should

“measure 4" to %" less ?03 rim to rint at-the ?osﬁ than at the

back; measuring at the height of the wheel center in each cage.. If

a wszoﬁm dtm or the knuckle tie rod has become bent in any way

the gather will be changed, thus causing hard steering, increased
current &J? and ‘excessive wear: of the tront tires.
is not sufficient adjustment on the knuckle ?w noa to

‘bring the wheels back to the proper gather, the bent part should be

replaced or straightened; without heating.  This adjustment is
important and erﬁE be checked from time to time.

The front axle is designed to. be mounted with the knuckle pins
tilting backward from 1.to 134 degrees. ' If theangle of the knuckle

.?dw;w,,mﬁoﬂm ‘than 114 degrees or: less than 1 degree,: steering

trotble will result.  This angle can be adjusted by the use of
wedge-shaped shims :(which we can mﬁviwv gggs the spring
and %m;w@dsmmmma.

37, REAR AXLE.

See Plates 5, 10, 13.

A slight no sein coasting moanoﬁaom mm<&0bm without there
being any real trouble-in the gears and m:oim m?é no cause for
worty. Such a coasting noise may pass away in time,

.. Be sure to correctly locate a noise before doing anything to
the axle. ' We have known of cases where what was supposed to be
noise in the mu&n was located in-the spe mmoﬁm_wﬁ. mmmnm or in the
motor. :

To remove gn rear axle from the car, first disconnect the

_the motor; third, rem

ssecond, take
‘m,,ae.rgr. fasten the universal joint ‘housing: to
¢ the lower halves of the rear axle spring

ottt the ‘cap scr

_seats by ﬁ.dmonmdﬁsm. he two 14” nuts from each spring’ seat.. (It
is a good plan to tie the lower wmm & mmnr spring seat to the

spring from s&:& 1 was nmwnsv

_,mv
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PLATE 12— Front A% e with: Steering Connections

Fourth, F.nr up the frame of the car securely in this position:

fifth, pull the axle from under the car, takin care not to spill out
the oil or grease: o :

The dfiving gears can be removed without taking the axle from
underthe car. T L S :

1f the car is equipped with wood wheels, the driving shafts can

differential sho

be temoved by taking off ‘the hub ‘caps and bolt covers and remov-
ing the nuts which bolt ihe driving flange to the wheels: :
1f the car is equipped with wire wheels it will be necessary fo
jack up cach side of the axle and remove the hub caps and wheels:
recesses are provided in'the driving flange for the inserfion of a

chisel to drive off this flange:: The flange is specially strengthened::

at the recesses to stand the r‘wEanmuwﬁwza no places other ‘than
‘the ‘recesses should be used for this purpose Afier the driving

shafts have been taken out remove the two covers at the tear of

the ‘center of axle housing, taking care not to damage the cork
gasketi take off the lock plate which locates the Qﬁoqm:mm%m&:mf
ifig nut. If the same gear is to be put back into:the axle; mark the
particular notch of the adjusting nat into which the lock plate is
fastened. Then remove the cotter pins and nuts which hold on the
main:bearing caps and temove the caps. The gear wheel, complete
with &mmgsmmammmﬂﬁnﬁ can then be easily taken out through the
opening in the rear of the axle, : :

When removing the pinion,-first loosen the pinion- clamping
bolt; next take out the two screws which hold 6n the pinion lock
Emﬂwn and remove: the plate, taking. care:not  to destroy the cork
gasket. S :

i the same pinion is going to be put back inis the axle again;
mark the hole in the pinion sleeve into which the lock plate was

fastened mn@.ﬁmwm.:nm the distancé from the small end of the pinion

ADJUSTMENTS AND REPAIRS

to the joint face of the differential pedestal (this dimension should
be approximately 4") so that the gears can be returned to their
original setting: :

Next insert the ends of a special wrench into the notehes at
the rear end of the pinion sleeve and unscrew out of the mounting,
The pinion, completely mounted in its sleeve, can. then be taken
outof the opening in the rear of the axle. : i

When replacing the large ring @ear on the differential after it
a8 been temoved for any purpose, take care that no one bolt is
screwed down tight before the others; but travel r

Lall the nut

may. be assembled into its sleeve on the bench,
t the thrust bearing nut is tightened properly and
securely fastened: the sleeve can then he screwed info. the axle
until the rear end. of the pinion is (4") ahead of the joint face of
the differentia] pedestal, : :
The bearing' micunted . the adjusting sleeve at the right hand
ifferent must also be very carefully tightened: so
_motion in either direction and the ntts locked
by the spring rings:” The bearing on t hand side of the
> ightened and securely
fastened by the spring locking ring.  The whole differential can
then be put into position and the bearing caps put on fo the studs
and the nuts put on logsely. gver atlempt to alter the adjust-
nient of the gear without first loosening the nuts of the bearing
caps two full turns and lightly tapping the caps sidewdys to ensire
that ‘the bearings are free to slide.).  The ring gear should be
adjusted so that from .004” to 006" backlash can be felt between
@m teeth of the pear and pinion and then the bearing caps
tightened: e S S
If the pinion has been properly located to the above dimensictis
the gears; when run, will probably be found to be reasonably quiet
and compar btained by adjusting the pinion one
or two notches backward; but if

mounted. S

Should it; however be found necessary to adj
out of mesh even but a few
caps must be:loosened; ag previ
aut turned until the gear has moved outward about v¢”; then screw
up - the adjusting nut to bring the gear into, the required position.
It is impossible to satisfactorily adjust the gear outward unless
done in this manner,

After the pinion has been: properly adjusted, the locking cap
on the top front of the housing should be serewed on its cork

-gasket to ensure an oil tight joint, and the clamping bolt tightened

and secured, . .
Never try gears for silent running unless the pinion clamping

~bolt and the differential bearing caps are 4l tightened.

29
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ADJUSTMENTS AND REPAIRS

mmmuyﬁ., hand side:of the car-have left hand threads: while the hubs

o for the left hand side of the cat have right hand threads. Before
“leaving the 320@.& hubs are plainly stamped: “Right Side’” and
Q:H\em Side.” By right hand side of the car we mean the side to

the right of the driver as he sits in the car.  The hub caps are
marked “Right Side” or “Left Side” with arrows indi ting the
direction the caprevolves in screwing on or tightening. The
wheels themselves are held in place on the inner hubs by their
respective hub:caps or lock nuts : gy

~The taper-bearing seats inside the wheel shell arc carcfully

re-machined after enamelling, so that 4 petfect fit is obtained and

PLATE 13 Worm Bevel Unit. 0
After any pair of gears have been run together for any length
of time their respective adjustments should never be altered for any
reasont whatever; and; if taken apart for cleaning or other reasons,
the locking notches of both gear and pinion should be marked

relation,
38. - WHEELS.

before moving, so that they may be replaced in exactly the same

.See Plate 10, = s G

- Wood Wheels;: To remove ‘the rear wheels and b ngs

. move the locking wire from hub cap and unscrew the hub cap
remove the hub bolt cover which is held in place by the hub cap
remoye the nuts which hold the drive flange to the wheel and pull
out the drive flanige and axle shaft; remove locking wire from the

wheel nut; remove tongued washer and pull'wheel partly off and
then push it on again;, leaving the otiter: bearing sticking out so

that it can be easily and safely removed; the wheel ém_.ﬁmn w.:a.o

off easily, leaving the itiner bearing on the axle. .

Wood front wheels and bearings are removed in the same way,

except that there is no-driving's 1aft to be taken out
- WIRE WHEELS. o .

The inner hibs ‘for Houl Osm.&w. Change Wire ,?.:.amuw. are.
made with-right hand and left hand threads: The hubs for ithe
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wheel squeaks prevented. In order to still further prevent squeaks
of undisturbed service, a light application of ‘grease 18 given 1o
the taper surfaces of the wheel the inner hub and the hub ¢ap.
The threads of the hub caps are also oréased. ;

1t is observed in some instances when the wheels are first
put on:and run-a few miles that one or more of the. hub
caps can-De: tightened a few degrees. No actual unscrewing of
the cap has taken place, but the apprent loosencss:is due simply
to the elasticity ‘and final accommodation of the parts to each
other, - It is better after the first” few miles of dtiving to go
over the caps-again with-a wrench and take up this initial slack.
At the time this tightening is done the weight of the car should
be lifted from the wheels:

and to insure the easy removal of the wheels after a long: period

It is good practice after having pulled the hub caps to place:

with a wrench by hand to fix the wrench on the hub capsiata con:
venient angle and give it a few light taps with a hammeér. If the
hubs-are Ecjﬁn@ and surfaces given a slight film of grease, no
further attention need be given them; and when it is necessary to
remove the wheel, it can be done with a minimum amount of 1labor.
Caution. _ , _ -
1.—=Remove wheels every 1,500 miles and after wiping ¢lean
apply new grease to surface of :inner: hub. S
- 2-—In applying hub caps always screw them on by hand, being

- careful. that-threads not .crossed.: :

3—1In removing hub cap always turn towards front of the car.
4—Wheels must be drawn up tightly- against surface of inner

hubs—(To do this see that hub caps are drawn absolutely tight.)
9-—For washing provide a good stiff brush which can be pur- -
~chased at any accessory house, : s
. 6—=Do not remove or replace hub caps with weight on wheel.
- First jack 1ip car: L S s :

7—When new spokes are. inserted; - do not draw too tightly.

Be careful not to pull the wheel but of alignment. - They should

ting true with spokes of same length: G
In case of wire wheel spoke breakage, new spokes should be
put 1n at once.  In replacing wire wheel spokes, the following pre:
cautions are necessary: = e e :
Contact surfaces: of the spoke ends should be free fromwi paint
and provided with a-little graphite lubricant. The spoke is always
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- washer and otiter bearing t

voinwna.wm.o: the hub end and the ni
‘tightening; care -

.as pr y-explained, Thi [the six nuts which hold the
wheel hub. to the bearing tainer and brake deum, and drive off
the hub and axle shaft by mserting a chisel in one of the.
provided- for_ that purpose, Thege \ re in the strongest
parts of the flange.and no other pl Lould be tused for
purpose; ot 2 S = HE
Next remove ‘the lock wire and take off axl
on-the left hand side is a le
 retainer partly off and push it

then edsily slid

nt. ngs's

care that the bearings are

rings.

139. TIMKEN ROLLER BEARIN L
Every time a'v ub is removed the cup of the bearin

1e. bearintes mus

grasping two opposite
‘shake can be felt. If the be
wheel should spin easily a;

> Plate 11, . S i .
All spring clip nuts must be tightened at regular intervals: On
a new car this should be done after the first month of service.and
‘thereafter about every thrée months. This is very img

protection of the springs: & = :

All spring shackle ‘bolts sho also be examined occasionally
. g care mnot to tighten
Spring action. A loose

Ie on rough roads.

-ADJUSTMENTS AND REPAIRS.

~In removing a spring, put a clamp or wire around the spring
leaves near the center, before loosening the spring clips, to hold
the leaves together, : e :
To: remove a rear spring, block up the frame sufficiently to-

take all load off the spring.  Remove the upper shackle bolts both

front and rear. The spring clips of the upper half of the spring -

can be removed-and the upper half shid out without interfering

with the fender. The lower half ¢an be removed by taking off the
which: clamp the spring seat to the axle 7]

. : The upper half
1ag seat will come off with the lower half of the spring.

41. BODY BOLTS.

" The body is Held to the frame by six bolts, thrée of each side
As a rule a new car requires two or three months of service before

 these bolts find a firm seat is the wood. ' In order to avoid ahnoy-

ing-squeaks these bolts should be tightened every month for the

first three anmpm..»s@, once every six months thereafter.

Sec Plates 14 and 15.

Beneath each hood Emme is a .Enoa of soft rubber: sheet so

mounted as to prevent any rain or wash water getting through the-

hinge into the batteries. Should this rubber become torn or de-
tached it mu G

Th nt edge of the fr 100d is ftted with .asvvﬂ.

event rattling. . bber bumpers will have to -

casionally.

‘are _mounted on the chassis in such a way that
they ¢an be removed withont: isturbing the body. . .

- All the nuts which fasten the fenders are provided with lock

washers. Wken zeplacing any of these nuts care should be taken
that the lock washer is securely in place.: Annoying noises ‘will

. thusbe prevented,

the n

4. LAMPS. - :
If a lamp will not light examine both the fuses (see Electric

Wiring, page 17) and the light bulbs. v .
. All light bulbs have the Ediswan base. To remove a bulb from
its socket pish it in-and give it.a slight turn- counter clock wise,
This will free the bulb and it will spring loose. i o
. The head and side lamps are supported by a specially designed
ball and socket bracket : G &
To adjust the position of a head or side lamp loosen the Gup=~
shaped nut, change the Tamp' to its proper position and retighten

pen the head lamp draw out one of the ball pins at the

of the glass.
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ADJUSTMENTS A

¢ lamp take odt the small screw at the:bottom of

the hinged section. S e

The glass of the inside lamp is held by a spring fit and can be

removed by pulling at the center of the lower rit, e

‘Lo open the tail lamp remove the sp ing lock wire which holds
the tuby glass. : S S e =

45, HORN. °

To openia side

In case of trouble with the “Klaxet” horn ﬁm,_n.a up the matter

direct with the nedrest Klaxon agency.
For lubrication and cave of horn see page 15

For complete information: see Klaxet Instruction Book, in tool

 boxof car, -

 46. CHARGING PLUG AND RECEPTACLE.

- When connecting the plug to the charging sourc
connect ‘the positive wite t6 terminal of th

and the negative wire. to the terminal o

~Should the receptacle have disconnected for any purpose
nect the positive battery wis > to receptacle terminal marke
“and:negative battery wi ). receptacle termined: ked

After the wires have onnected: e ‘Teceptacle the

ADJUSTMENTS AND REPAIRS

Disconnect wires from the fuse board (Plate 6) under the rear

scat as follows:  Remove screws: 1,2, 3, 4, 8; also disconnect the
wires L, S, D, T, and C. It will be seen that there-are two fibre
cleats which hold the wires together.  These also must be remoyved,
Discorinect the control mast as described on page 19 and re-
move center ‘section of the mast, : :
Remove the lever from the bottom of the steering mast; drop
the ‘steering mast bearing and pull the steering mast up into the
body, plugging the opening in the floor so the mast cannot drop

~down again.

Remove the plate around the pedals and loosen up the muow.

- boards 5o pedils can pass through. 'In the model 66 disconnect
-also ‘the shifting lever connecting rod . which. connects ‘the lever

under the front ’s seat with the locking dog operating w..aiﬁ..
Reniove the six bolts which hold the body to the side rails of

the frame and %.o body H..mwm% to he :Q&.omp

recesses into which the are fastened must be filled up with

insulating ‘compound to nt. ma@..&n.o&mn by water.
41. AMPERE.-HOUR METE] .
In case of trouble with an

ter direct with the manu fac
Springfield, Tlinois..

48, ODOMETER.

_odometer the hub cap containing

49. CLOCK. . L = .
The clock used is manufactured by the Walth atch Co,,
Waltham, Mass. Any trouble With the clock sho taken up
direct with the manufacturer. s =
- This is an eight-day clock, To change the setting ; all out on
the winding stem. : Zpi :

To take clock out of omm.m.Em.mZ key. in the lock at side of case:

mnmm?m#osmgn??ms m?.a%n&onwoson:mﬁn_.EE and it
can be taken out easily, - s : :

50. TO REMOVE BODY.

Disconnect the two wires from the back o he ampere-hotr.
meter-and loosen up theé front carpet so these wires can be ,@czmm..

glass in the front quarter or the sides
_remove the aluminam moulding on the outside

“of the glass anc out the old glass carefully without breaking

the rub ¥ into which the glass is set. " Coat the edges of
the new glass with varnish and then zeplace this-rubber channel-on
the new glass, then set the new glass into the body with putty,
then replace the aluminum moul ling, fastening it so that it presses
the rubber channel against the glass.” Touch up all bare and matred
places with black color varnish, : v

To replace broken door glass procee as follows: Remove the

 lower window moulding and the rubber weather strip underneath

it; unfasten the lower eurtain fasteners and raise the door pad;
turn the window regulator until the retaine “channel, which holds

the door glass, is just below the top of the opening; tnscrew the

three screws which hol € rectangilar panel plate to the retainer

d returned « eteto the:

channel; raise the glass and channel until the channel is above the
door opening and slip two : es of ' wood underneath fhe channel;

- remove old glass and rubber gasket from the channel.

Place rubber gasket on the edge of the glass and then press

- the glass and gasket intothe channel, asing a éabinetmaker’s clamp

to make a tight fit. wer the olass to place and screw the chan-

ﬂw:mwwo»onwm.,armm&.. Replace the window moulding and tub-
ber weatherstrip.. i : :

Should more detailed instructions be desired a special blue print

1

d Insfructions can be obtained from the factory upon request,

52. TO REMOVE A BATTERY.

Disconnect all battery ¢ables and the jumpers which connect
the trays to one anoth .- Unserew the wing nuts-on the battery
hold:down irotis undernes hithe frameé and rémove battery hold-
downs.. There are two-hiold=downs at the front end 6f the front

batterv and one at the rear end of the front battery, one at each

eénd of edch outside rear tray and one at front end of the center

down as the body is lifted.

rear trays, and one at the tear end of the center frays.  After these.
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S mSmSE Amg %mmSB AJ:QL.

o v.x_nm:,sn\no: card.

: © dry A1l with 1220 electrolyte.

are removed ?w vmﬁmdnm can easi - be :ﬁmm. 05. v% Bom:w om the
special lifting handles found in the tool kit

In Hunﬁuum. the batteries bac 2
% ,w: trays in the exact position: mwcém 5 90 ,vo

o W.P.H.Hmw% MZMHWCQ.EOZm

then be @&sﬁmm to 1.285 and %a cell: ZEmoma in mum vm»na@ If

no jars are available use a clean crock, glass jar or other acid-proof

receptacle until a jar ovEan, covering at once with electrolyte

mﬁmmmEm cover the elements

‘as directed above. If no

1 distilled water. As soon as HwOmmHE? HmEmoo the &magﬁ 8

bove.

HW&HN.H FO GW.Im

Q@Z@W&ﬁ
mmn Plates 14, Hu \Sm H
O>H~ﬁ OH.. wk»H‘Hm.xMu..

: >7§%m raise &F wooam
= nr»

The following Svﬁsnsns
‘owner-who keéps and nrm:.a,mm his car at home:

Plates 14 and 15 show the standard lead battery Eﬁm:& i m :

car. - See instructions for

: x,ﬁoﬁsm vmﬁod\, ».35 Sr
3 m».v

. “Take off the ﬁom .Sa one. wam of -the _uox in o&ﬁ. to m:mo out
the battery ttays, as a short drop may break a jar or the. mﬁ.@,.sm&”

be. m?:& Qcms om_." thie top he jars and trays, Exam

.wmom.:w. jar: and cover E:z&mzo? with mwmos,oam
specific gravity as the other cells: If they have b

the cell should be charged at 8 amperes. until the voltage mnm

specific gravity of the moi have reached their maximum 2
mﬁoguoa tising for wﬁ Hammﬁ four hours, .H:m mmaﬁmo mu.»ﬁax shot

ully orm_.w.aa bt vomoﬂm using it is im-.

portant o sive a freshening chax ge at 8 amperes until the voltage

and mbmSmo gravity are at a maximum; ozpoqﬁ;mo full Bmmmﬁ may
not be obtained on’the maﬂ, few Emnwmnmmw.

55 FREQUENCY OF m»gzm

445 best results.are ovﬁ:nnm b

dall 25 time: ol current into mro vmﬂﬁ.% wna rot

: 5 w :H a minimum om ‘gassifng Hwa rate of nrwamm is immaterial

oo as the mmmﬂ:m B& ngcm
below.

Swa:_m g@ﬁ.% is &E?.ma the v eQ. of the moEﬂoa is: gnnoB-,

osed by the electric cu nto gases.. These gases unite with

he active material of the during the early part of the charge;

ut asthe charge proceeds a point is reached known as the gassinig *

" point where more gas is formed gms ‘the active material & the

- plates can take care of and bubbles rise to the surface of the cell.

he temperature of z:w cell also commences to rise at this point.
At first the bubbles rise slowly just as a kettle of water being

$

boiled: commences 1o simmer, but if the rate of charge is high they -

are Bamb%& cmaﬂnﬁﬁ,@ for: u%.m..

~ will soon commence to rise as:,o violently, the samie as ﬁwm.wﬂmm..

boils violently and the temperature will rapidly reach the danger

point (105 degrees F.). The ‘greatest wear on the positive plate

takes place during this gassing period, therefore the uonmmmﬁ life of

the battery can Ua obtained by keeping this to a minimum.  On

* the other hand, the greatest harm occurs to the negative plate

when it is- allowed to stand over two-thirds discharged. A com:

‘plete digscharge once in a while does the: battery no :mﬁ:, provided

the battery is'not'allowed to stand after it is two-thirds ain:mwmm& :

1d it is always better to ﬁo:oﬁ his with o full charge.

From the above it will he seen that the best results &.m oimgma.

_mmw?nq the rm:..n e m: .nrwv rn all the :Bo

o,sB nmn m:w Bm:.,ﬁ mmoam

the: moxoi:ﬁ %bmaﬁ

. Where 110 volt Dir

wying in proportion i

- Where 220 volt ternating. O:E,mi is ma,m:mEm a mercury arc

1f the plates have dried east

rectifier or a2 motc generator set should: be used. Mercury arc

rectifiers are obtainable in 30, 40, . mo pﬁvmsm sizes with anmm vary-

ng in proportion to the size.

Rotary generatorsets;, which og “be nmaa on _uowr 220 or 110

: 38

rolt >:um§ﬁ§m 0:3.9; are m«m;mzm in sizes of any nm@mﬁ@

. amms.mm with cﬁnom és.ﬁsq in w»owo:»ob to the size,

e
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~a charge to the po t of

BATTERY INSTRUC

v .>7§ww .B&mo_ sure the control lever i
tion and see that both h

meneing to charge. :

-one-hali inch over the plates in all cases.

Turn out vehicle lights while charging to prevent burning out

the bulbs.

The following is the usual method of charging which has been

governed more or less by the capacity and prices of the charging
apparatus available: = e :
o The charge can he started at any rate; provided care is taken
to see that the finishing rate when: the specific gravity and voltage
are up does not:exceed 10 amperes, The great secret of obtaining
tong life from a battery is to finish cach charge at such a low
rate that strong gassing and ov ‘heating are prevented: 10 am-
..cmem is the maximum permissible finishing rate; 6 to '8 amperes
1s:better.

" Charging at a rate higher than 10 amperes after cells have com-

menced to gas freely must riot b permitt

i The following table shows the approximate batfery <o#m.m.9

during charge, at which strong gassing w ﬂ‘"nos:s@:om andat whi
the current rate must be reduced to ‘betweer and’ 10 amperes
The table also shows the app { the end o

Voltage
of 42

<o$mmo Nmmmmmﬂw point
: oltage at finish of charg
Charging voltage reading _vary with temperature a
the battery; the higher the temperature and the older ¢ atter

the lower the voltage will be. Take voltage readings only when:

- the battery is charging or discharging. Readings taken whei the

car is standing idle are of no valit . ; s .
The density or specific o avity of the acid changes ‘during

charge and ‘discharge and spedific gravity readings taken by means

of m..r%mv».o.ﬁﬁﬁ..mum..m:.M.o (see Plate: 16). give the most relizble:

indication of the state of charge: The specific gravity wil] tead

about 1.140 to 1.170 after a total discharge. It willivig during

Hydrometer readings are not comp rative unless the acid levels are

For every 10 degrees F. rise in temperature the specific
readings will drop three points (.003) and vice verss Atrordinary
temperatures this variation is negligible. e

Ifatany & the battery temperature tends to rise above 105
degrees Freduce the charging rate or $top-the charge altogether
until battery cools. S
58. UNATTENDED CHARGING. :

For overnight charging;-withoit attendance, start at such a
current rate that, as the rate falls due to rise of battery voltage,
it will reach a minimum of 6 to 10 ‘amperes when the charge is
comiplete, The proper starting rate varies, depending on the type
of charging apparatus used; and will have tobe determined by
trial.  With mercury arc rectifier sets or a direct current line the
proper starting rate will ordinarily be from I8 to 20 amperes. With

“Hydrometer readings depend on temperature to some extent.

some:types of small rotary chargers, however, th proper starting

rate will be as high as 40 to 50 amperes, i

In starting on overnight char ~unattended; the charging

baratus should be set at a point which Previous: experience

hown will make ‘the finishin fate not over 6 to 10 amperes:

it 35 desire rge short time wuse the maximum

pacity of the ap 11 he gassing point s

cached. (See ‘tal ; 1e charging rate must then be

dwasnmn in successive s ~to the normal finishing rate;

keeping in mind that the point voltage must not be exe

ceeded at a current rate higher tha O-amperes:

_ 60. PERTODICAL OVERCHARGE.

charge and at the end of a full charge should read 1 270 to 1.300.

Qnce 3 month follow the regular charge with an-overcharge at
the finishing rate until: he specific gravity in every ' cell hag
stopped rising’ During the overc harge take the specific gravity of
each cell once every hour, When four sticcessive readings of every:’
cell ‘are alike, showing that the ‘specific’ gravity has risen to its
maxumum poifit the overc rge-may he stopped. : FH
The maximum speci ¢ gravity should be betwen 1.270 and 1.300;

with .the acid level not mote than-one-half inch over ‘the plate

tops. . If higher than 1.300 : duce ‘it by withdrawing s e acid

replacing with distilled wate f lower than 1.27

mzmum.a.&“ but proceed as-directed U&oé_ under Addition of Acid

,. Mﬁhem M.mwrm%mn.oBaﬂan Syringe -

. The rwgmoﬁaﬁm«”m%&:wm is a cc venient an xpensive little
mstrutnent which it will pay : use if you are

i

charging your car at home, a2l

the best electric garages. = S =
Hydrometer readings are not dependable unless any added
water is thoroughly mixed with the aeid ubsequent chargin

40

To properly carry out the e instructions ‘will: mean that

1e overcharge must be contintied at least four hours after the end

the regular charge. In case the battery has become sulphated;

dde to insufficient charging, it may bé necessary to continue the

overcharge for ten to fifteen hours or longer,
DDITION OF ACID.

Never add acid to the battery under ordinary operating condi-
tions. The capacity and life of batteries are too often reduced by -

41




- point by an overcharge at the finishing rate

'BATTERY INSTRUCTIONS

the unnecessary addition of acid; - Under no?ﬁmﬁ., condi ons the
battery will need no- addition of acid during its whole life. . The

_acid in a battery cannot evaporate,

Therefore, if no acid has I ed or splashed
gravity is low, the acid must be in the plates in
phate; and the spécific gravity must be restore

If the specific gravity ina cells is lower than the average,

itis due to some abnormail condition in these cells, stichias a le Y

jar, sloppage, impurities in the acid or a short circ "HE F;
%H.HHZ NHNO ‘.UOUHW TO REMOVE THE ABNORMAL €O

TION. This done, the cells must be given an overcharge a &

finishing rate until the specific gravity has reached a. maximum

and:has entirely stopped rising for eight or ten hours. Tf at the

d of such an overchatge, the .mwom? gravity is below 1,270,
MwB.o 1.300 acid EM@ be added. DO NOT ADD ACID AT ANY
OTHER  TIME, AND NEVER USE STRONG ACID OR
VITRIOL, - i s :

62. ADDITION OF WATER.

: During the charge, water is evaporated, causing a decrease in
the amount of electrolyte and an increase in the specific grayity.
As the clectrolyte should cover the plates by ofigchalf inch; it is
necessary to replace this loss w th:distille water; never by the
addition of acid. It is advisable to place this evaporation before
charging, so that the added water will mi» thoroughly with the

~acid “before hydrometer readings are taken - The frequency with

which the battery must be filled or “Aushed” depends on the tem-
berature and the amount of water evaporated in gassing. This
acid ‘must never ‘be allowed to fall below ithe tops-of the sepa-
tators: o = o

63. CAPACITY.

The capacity ‘of the batteries tsed in Z.om&w 62,63, 64, 65 and
66 is 2934 amperes for six hours, or 17814 ampere hoiirs.  The

omcwomgim:.woﬁmdmﬁ vary -considerably ‘under different con-

ditions: : = = :

- Itis less when the battery is discharged at:

varies with the age of the battery. The batt

the rated capacity but when used under ordina

will increase gradually during the first few month

this increased rate for quite a ong: period and the

will slowly drop until the useful life of the battery has expire
The capacity of a battery is also affected by cold. In extremely

cold weatlier, ‘especially if the. s kept ina col elow

BATTERY INSTRUCTIONS

3

compartments in the Dstro -Electric cars are designed in such a

anner that the batterie ctain their heat for a long time.

1t 'is for this reason that cars epL i warm garages and talken

ff charge just b moh.n...v&sm.v:m& have given very great satisfac-

n under such severe weather conditions as a protracted period
402 below zero, If the battery itself had bees allowed to reach

emperatiire, very little mil age could have been obtained.

ate operated under ‘condit ons

he batteries must be handled in

a somewhat different manner than in service where full mileage

is used every day or two.

Many owner ¥ 5 to 10 Emmw per day and if a bat-

tery is capable of gi : 1 un, these
owners find it hard t erstan Iy il¢ obtained
on a discharge xtending over ten days to two weeks, and why
it is harder to ain full mileage in winfer than in summer:
There are tw factors which greatly affect the mileage of a
battery. These are intetnal discharge and tempeérature.
Hsﬁmgmf,&w%ﬂ.mn goes on whether a battery is working or
not.. Although proc eding very slowly, it will -ultimately cause

“cven an idle battery to become completely dischar ed, unless it

is compensated for by charging.. Very enerally speaking, internal

discharge reduces he available mileage per charge by one mile

per day, If ful mileage is ﬁm@.ﬁ,&@. WO or three days; the re-
duction in mileagre, due to internal discharge, is negligible, © On

the ‘other ha ut little mileage is iis d-per day, and the bat-

tery is charged every ten days or two weeks,“the reduction in the

available miles; due to internal discharge, is large enough to be a
considerable factor. . . ,
Cold weather also reduces ‘the mileage of a battery.  If the

capacity of a moderately warm battery (70 to 100°) is 80°miles, the

available capacity of the same battery at 320 ‘will be-only about 60
miles. - The los§ is conly temporary. - Tt is a loss not ‘of actual
capacity -but of availahle capacity. -An fncrease of temperature

- t0.-70.:t0 100% will automatically ‘restore  the battery: to. its full

capacity. . i e . : :
The following is representative of what may happen in se vice:

Huo:.oém ‘a full charge a vmxnw% is.-moderately warm (70 to 100°).

However, only 20 miles » in the first three days. Should it

on the street or in an unheated

freezing) full capacity should not be expected. By

warming charge (that is, char ing until the battery feel

to the hand. A charge of fifte o twenty minutes will usuall

of the battery gradually falls to the air

bacity is, therefore, reduced to 60 to
cdiiced one mile per day by in-

livering the first 20 miiles the caf av-
ber day, finally at the end of ton days,

ained. .- The battery now shows signs of
harged. S

cold weather. - : L o
It is always well to remem hat temperature &m.:_.nn
to the battery temperature and not to the weather,  The ba

accomplish this.) “Much greate; acity can be obtained in' th

.50 miles

U e e e e

w temperature.........20 miles
y internal discharge........10 miles




i the above

this remaining

~on the road. Tt is necessary to add water ‘occasionally to ‘cor

The figures are only comparative and they will vary with the
etc. The principles,

age of the battery, condition of the road
however, are correct. § e

How can  thes v feke o Maximum: mileage:

tvo or three days:

after the previous charg schirge  extend over a
weels, neglecting temperature, the available milease will be less.
Beyond the period of a week. the internal discharge still further
reduces the total mileage. Therefore; under normal weather cor-
ditions, charge at léast ofic weel if normal mileage: o-be
“expected:  When the weather 1§ cold; it may be necessary to modify

A battery when taken off charge is moderately warm (70 to

-100°), as much internal heat is generated on the charge. If it is
used at once, it keeps warm because someé internal heat is genes.

rated even on discharge  Therefore, a battery used immiediately
following-a ‘charge does not have a ‘chance to fall to thé air teni-
perature and the mileage is dof much reduced. However, if a
battery is kept idle oyer night in an unhecated garage; it may cool
down almost to air temperature. If 40 miles have been used the

first day, the Dbattery will be one-half discharged and: will be

apable of delivering 40 miles more at 85°. If i ols d

BATTERY INSTRUCTIONS

 also important that overcharging should not be omitted.
1f a little used battery will be given an overcharge at low current
rate every two weeks, it will keep the plates from becoming
sulphated. And when not removed the sulphate formed by internal
discharge becomes greater the longer ‘the internal discharge is

allowed: to proceed without interruption.  This is 'due to the fact

that the sulphate rmed becomes denser and harder to remove by

- charging the Ionger it is allowed to remain in the plates.

It is more economical fo current to overcharge once every two

' used very little than it is to overcharge

- weeks even when t

month; and it is much more economical to overcharge once

~a month than once in every two or three months. .

The following simple rules as to swhed to charge will serve

to kecep a little used battery in the best operating: condition.

. t=—If a battery is not.used at all, give it a good freshening
charge at least once a month. : 5

Second.~—If a battéry is used swith only a small daily mileage,
charge ‘once a week; if full Emgmo.c t-charge is ‘desired, and even

is automatically reduced from 40 miles

0

- Heat

if full mileage per charge is not'ir ,m,ﬁom upon, charge at least once

every two weeks.

Third—In winter nwmam,o,_y.gowmwomwmup so-as to keep the bat-
cry moderately warm.  This is to prevent undue reduction of its.
available capac ty by low temperature. : o

65, IDLE BATTERIES,

to this or und - overy

e more ofted.

If a battery is to be idle for a long period, go.”mo:o.ﬁ,msm. pro-

cedt

he plates charged

preventing a bat-

a regular overcharge before the period of idleness.

After this harge flush cells right up to the covers, to m:oé.moa

v loss of mile

evaporation and absorption of the acid by the plates.

1.9

Give battery a freshening charge at the fin shing rate onna

every month, :

in a’ private garag e rent instead
_deal at one time as when charging every
litt & Ul : il :

. Give battery a discharge followed by a .»om,ﬁﬁ. overcharge

hefore putting into regular service again
oAfter 1

66,  WASHING.

soon as possible after

n used, unless the remaining

g

It is not advisable to attempt to discharge a battery co etely,

unless the last third of the charge is to be taken onf at one tim :
If an attempt is made to take out the last third eriod ex

T
tending overseveral days, there'is danger that the offect of inters

putting back into service the capacity may uot reach its

maximum again until after several charges and discharges. -

py

_ The batteries used in 1917 Detroit Electrics have high rib jars
and do not require washing during their entire life.

67. CAUTION,

Keep all metals and other .gé.nlmom out of the battery, Im-

- oopurities in'the electrolyte, even in minute quantities, are very detri-
- mental to the life and capacity of the battery, G

discharge or low temperature will reduce t 1eavailable milea
below the figures expected and that the car will fun out “of powi

pensate for the loss of water by evaporation and often enotgh to

prevent the solution level from falling below the tops of the plates,

Do not use iron buckets for water or acid. L
Keep the battery clean—ijars, covers, straps, terminals; and con-

- nectors. . It will prevent trouble from leakage and short circuits:

Keep the tray terminals greased with vaseline or oil to protect

them from acid,

Keep naked flames away from the wuﬁ.ﬁ% when .obguwmmrm.

It is only the portion of the plates covered by solution that give
electrical energy and allowing the s on to-fall below the top

Investigate and repair troubles at onee.

mmv <NEHOHM.N»P TERY TERMS.

Positive Plate,

of the plates also reduces mileage, besides injurine the plates

th

Distinguished by dark-brown color.
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BATTERY INSTRUCTIONS

,.Zm.mm#?o Hu.i.nm. s :
Distinguished by gray color.

A

ece of wood, sligh m.c H.t..mmwarmb

woumm&«.v

' BATTERY INSTRUCTIONS |

I,k..Q,Omw.A+Voa,wvm:awomﬁmm Huo,mmn?mwmgnmwAlnvvou.zws&nﬁmw
Negative: Al & ST

Gassing.

%wav:mwmsméSw.amwgwuwam noﬁm&mmnmnmom ...ormh.mmmﬁa
im?mw hrough the electrolyte: . i :

69,

Do not change adjustments or disarrange parts until you are

sure they are at fau mﬁam%vzun symptoms and if the fault cannot.

be located consult the nearest Detroit Electric dealer or write the

The smooth side is placed

%.c.wﬁ which is placed between

de of the wood separator.

d @mﬁéam.ﬁ the strap and the
separators from floating and

A positive and negative gro ors and

factory.

~ The following is intended simply as a key to aid in locating
causes or trouble. ~For mcﬂﬂrﬂxmbmo«.ﬁmﬂos see Parts Three and

Four. : L :

70. mm,WOxaHHﬁ NOT RUN AT ALL; AMMETER READS
(a)  The trouble isin tha battery .,.oH.. battery wiring. : .
(b): See that the battery is properly-connected and @m connee:

tions clean and light

(¢) - Examine solution level in ..m:v._umw.ﬁma% cells. - Fill if neces-

sary. Look for cracked or leaky jars where solution is found very

hold downs.

(d) Take m....vw» uoW vw rs ssm mm.&ﬁo each lead battery ..oo,s-

‘néctor to locate a loosé onnection or broken pillar post.

Jar.

() Jack up rear wheels.

Made of hard rubbei and having ribs in the boftom to wvo;

the element,

Electrolyte. 4
A mixture of distilled ¢ sulphuric acid.

Complete Cell.

1ing elemient and electrolyte, and with cover and

- (f) The trouble is in the controller, cut-out switch, reverse.
switch, motor-or wiring. = - e
(g)  See that brakes ate treleased -and:the cut-out or small

; pedal is-all the way back.

(h)  Examine all controller fingers to sec thdt m,,_o% are making

~good contact,

) Examine cut-out switch to see that its fingers are making
proper contact. : . : i .
(i) Examine reverse switch to see that it is making proper
contact, o : :

(k) Examine motor to sce that the brushes are working freely

nd making proper contact with the commutator.

. 53

(1) Examine the car wiring for breaks or loose connections:

ndles, and tray terminals. intc

 CAR WILL NOT RUN AT ALL; AMMETER READING

re placed.

ly.

SolEE

Kamine

Battery. . “
~The total number of complete h; assembled in trays
and properly connected; are necessary for propelling a vehicle.

examine reverse switches and make suve both

all positions




F INDING

72, CAR WILL RUN oN FIRS’I‘ THREE SPEEDS ONLY.
(a) Look for bad contact at controller finger No. 2 or 3.
(b)) Etamme batterv See No. 70 (a), (b), (c) and (d).

73 %I;E?IID AND MILE_AGE LOW CURREN’I‘ DRAFT}

(a) See that the brakes release properly and do n

) _D' ;,' v :

(b) Examine the tires to see if they are properly . Make
sure they are hwh ency electric car tires as dlstmomshed from
ular gas car “

(c) Make sure the.‘{ront Wheels are properly lmed

(d) Examine the rear axle and make sure it is
proper height with the correct kind of grease. , ‘ .

(e) Examine all bearmgs in the dnvmcv svstem and;wheels for "
improper adjustment, wear : : '

(f) This complaint

- weather Condzflons

x 1 battery celis Fﬂl 1‘;’ 1eces~

, vhere soluhon is tound very
fow.

(b) \/Ea1

g
(c) Examme the motor commutator to see that it is smooth

~and clean. See that all the brushes have sufhc:em tenswn are

-working freely and are not worn too short, . :
- {d) This complaint mayvb. due snnpiy to Iack of clnroe or to
a worn out battery. '

75. CAR WILL RUN ,‘.ORWARQ BUT_ WILL ,NOT RE-
VERSE. - :
(a) Make sure the control ris razsed to proper pomt where

it engages with the reverse stop.
. (b) Examine the reverse switch (two of thcm in Model 66) to
see that it 1s properly adjusted and that it makes o‘ood contact in.

the reversmg posmon

O?ERATED FROM ONE DRIVIN

POSITION BUT NOT FROM THE OTHER,

(a) Examine both reverse s tches to see that they are prop

erly adjusted so that goo contact is made in both the forward and
the reverse driving position and see that all contact is broken when
contml lever 1s loclxed in vthe Vertical position,

77 SQUEAKS

If springs squeak, lubricate between the Ieaves bv means of a
sprcadmo tool. If squeak is at the shackle bolt, use oil can. If
necessary, remove shackle bolt and clean it.

If body squeaks on the frame, tighten up body-bolts. .

If hoods squeak or rattle, 01E the hood hold- downs and the’
springs back of them, Reﬁew the rubber bumpers on the front
hood, .

_ ,_'48
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Plate 9—Control and Steering Mas*i:s

i i




