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ENSTRUCTION BOOK

Tbe purchaser ofa Rockford” Engme is requested to

read?ths little book carefully. - His doing so-will give

hzm;a more mte]lzgent understanding of the enging and
w1]] save him needless trouble and expense. = &
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\is to know about any one subjec

‘subject, by tomorrow somebody- has

‘For tunately, it is not necessary for a man t )

all there is to know about a gasoline engme in order

~ “to. operate it successfully. There are; however
. icertain things about the general prmmples of an

the degree of intelligent attention bestowed upon
it by the operator. ~Much harm has been done to
- the reputation of gasoline engines by the extrava-
gant statements made by some engine builders, that
anybody, even:a child, can run their engines. Suoh
: statements are. equdlly true of a steam engine, pro-
i viding the child: iy strong enough: to shovel coal, and
:  understands - the; ﬁgl;res on the:dial of the steam
3 gauge, and thé Hm I its “toﬁhe heéight of the column of
water in thé ,gaurre g§a88~ That is really all the

long as everything is in p'é‘rfeépt adjustr

the engine; ignorance on these pomts has been i
demonstmted as hlghly dangerous to pubhc 'S

an engme o Fafo i B :

It is ]ust as eqsentlal ﬂor uhe O‘asohne engme ope;‘;
tor to understand all theé. adJustments 1n the’ engn’i
but owing to:the fact-that the -gasolin& ‘¢
been demonstrated 9. be aImost »an-‘,z}b,_

~

engine which the operator ought to know in order
to-save himself trouble and in order to intelligently.

care for his-engine. ' Thelife of an engine, the same:-. -
as that of any other machine, depends mainly on

knowledge necessary 1in Fgnning -a steam-engine as -
__ent SRun-:
n1ng a steam engme, howeveﬁ‘, Eemands a know edge;

. bewd %se 1f today. SNy

"~ he is possessed of all the knowledge . o -cerfain e
~disco vered e
somethmg new about it which he has ‘yet to: earn,: 5

e
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most unskllled operator Many engme bgﬂd

have curtailed- their instructions in regard to star
-~ ing and running ‘their engines to just a few rulec
“8owith the mistaken idea that the absence of elabore<
“instructions would lead the uninformed purchast
=10 believe that the engine was extremely simple i

‘explanation of the engine and its parts can ¢ ¢
‘harm to those who already understand an eng -

and must certainly prove a great help to thoss 'f';'%__"::.~'<‘

are entirely ignorant, and inexperienced in
line engines. All gasoline engines of the four c
type, which is the commonest, in fact almoss
only type of engine used for ordinarv every ua:
work, where power under 50HP is used, are similar
in the principles on which they operate, and only
differ in minor details of construction. It really
requires only a limited amount of study to under-
stand the principles ot the four cycle gasoline en-
gine, and after these are understood the extreme
simplicity of the gasoline engine in comparison with
the steam engine is readily apparent. »

In the following pages, we will try to explain in
a clear, concise and simple manner, understandable
to the most inexperienced operator of a gasoline
‘ engine the principles of operation, name of parts,
and general features of all four cycle gasoline en-
gines, and more especially of the Rockford Open
Jacket Engines. Our new system of instruction
involves a use of printed tags attached to

measure their use, and also referrmo to more ex-
plicit instructions in this book. Spemal stress is

~ engine. As these names are more or less general to

. its operation. i We are branching out in a new ﬁg"?
with this instruction book, believing that a thor & |

the different parts of the-engine explaining in a

~laid on the names of thedifferent parts of the engine;
many men seem to have only a hazy idea of the
names used in designating the various details of an -

At bRl e i

e all standard makes of four cycle engines, this infor-
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rmatlon contained in this 1nstructlon book proves
“value to any of our brother Gab Engine Builders’
ustomers, we are olad of 1t. - "AsS tlme goes on, the
_«Soline engine will become more and more standard-
ed,: and the application of any instructions will
\eeome more universal. Our idea of sending this
1 ‘1% book to the purchaser immediately on Iecelpt

‘st .8 order, is, that, by a careful reading of these
“sc . dctions even the most inexperienced may gain

o ideas about the engine before it arrives. We
~ot adopting this course because our engines are

i nomphca,ted or harder to operate than other
¢es of engines, but because we are trying as far
~s.In our power to spread abroad real information

ne ‘t gasoline engines in general, and of course par-
uculwrly our own. We have entirely discarded the
older methods of making extravagant claims for
our own engine, and the making of odious compari-

~sons about our ecompetitors’ machines. We are tak-

ing the field on an honest basis, we are confident
that we have a good engine, honestly built, guaran-
teed to give full power, and to carry a reasonable
amount of overload in emergencies; an engine that
will give efficient service to any one who will devote
a few spare minutes to its study.

We do not claim that our engine will use less gaso-
line than any other make of engine, but we know that
it has been designed by a thoroughly competent de-
signer, who has had experience enough in his pro-
fession to design an engine Whlch Wlll give.the ma*{l—
mum of efﬁmency

“

A BRIEF EXPLANATION OF TEE FOUR CYCLE .
- ENGINE.

Engmes are c:alled four cycle, or more correctly
four stroke cycle, because to complete all the dlffer-

ent operations necessary for the securing of one eX-f' :

plosion requires four’strokes of the plston or two
complete revolutlons of the fiywheels and crank 2




: a,way from ‘the cranl\ qhaft as 1t can get \x‘:‘e
il call-that :'The Inner. Position of: the Pistan’

r-:_..cvhnder#—ds near to the crank shaft as it can
e Wil call, “The Outer #@dion Of the Pist
= % i Starting with .the piston in the inner: position.
Lon o huEn the engine flywheels one half revolution, br
o awsiaingsthe: piston to the outer: position. This s
“first or suetign stroke; the stroke when the <ch.
“of-air and. gasoline vapor is pulled into the cylinc
On this stroke the piston acts just the same as
plunger in 'a pump; as it moves forward a vacuu
.. is ereated behind it and the air rushes in throu-
the-inlet valve, and as this air comes through
mixer valve it is there charged with gasoline vap
‘At the end of the suction qtroke the Whole cylinc
‘behind the piston is full of the charge. By turns
the flywheels another half revolution the piste
again brought back to the inner position, this cc .
pleteq the second or’compre«lon stroke. - - In thig
stroke the piston acts the same as a piston in an air
compressor, and at the end of this stroke the
charge w hich at the beginning of the stroke
the entire cyvlinder is.now. oueezed Or comp
: into the compalamvely qmaﬂ space betwer
head of the piston and the inside surface of
[ gine head. This space is called the comp
; ~ space, and sometimes the combustion char
Just at the moment when the piston reac.
‘end of the second or compression stroke, the m
ism of the engine moving in a certain fixed h: Y
with the crank shaft has closed the electric cireuit
from the battery, and at ‘that moment the spark
oceurs or jumps between the points of the spark
- plug which protrude into the compression space of
the engine. This electiic spark ignites the charge

- crease of pressure in the compression space behind
the piston. This pressure forces the piston outwards

: stroke

The other position when it is at the open end ¢ - “e

- and the explosion occurs, resulting in a sudden in-

on its third stroke called %he Workmo or expansmn :

3
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hen the plston 1S nearlv at the end of thls st-r lg

and i Is almost at its outer position, the exhaust valve e

ca’ ‘on the side shaft of the engine has arrived at”

= sition in its rotation where the’ bump-ior pros

- {on on the cam begins to press on-the:.roller on
exhaust valve leve1 the construction and:design
“hese parts the cam roller and exhaust lever, is
© that as the roller rides the projection-on the
, the exhaust valve is opened, allowing ‘the.

nt gases to escape into the atmosphere thlouvh".i A
2 exhaust pipe. This opening of the exhaust valve -~ = -

ceurs just before the piston reaches the end ofsits+ = -
hird or expansion stroke. Having reached its outer .=

ssition the piston now starts backwards again on
fourth or last stroke of the cycle. This stroke: .
c¢alled the exhaust stroke, because during this
roke the exhaust, or the allowing of the produets.
“sombustion to escape occurs. '
he cam on the side shaft is of such shape and pro-
_ortions, astohold the exhaust valve open during the
“entire stroke, allowing the .valve to close only when
*he piston has reached its inner pOblthH at the end
- ~fourth stroke. The engine is now’in exactly :
vme position and gondition as at the beginning
« first stroke. The cycle of events has been .
~ted and it has taken four strokes of the pis-
two revolutions of the crank shaft and fly-
“to do it. . THe two first strokes, the suction
mpressmn strokes, were preparatmv events
&' up to the explosion. . The third, the ex-
'n or working stroke, in which the engine re-
cetv. . ‘its power, storing upthe surplus in the mo-
mentum given the fly wheels to earry it through the
other three strokes. In the fourth stroke or exhaust
stroke the engine cleans up after the explosion.




e enfrlfles 48 Jump Spark The ‘Spark Plug,:r
which will be found in the box of p‘utb shlpped with.

~ the engine and tagged with: tag ‘No6.. 7, serews into’ = 5
- the 1s-in. pipe tap hole In engine: head on the side = "
away from the governor, and Whlcih we call the off - -

or pulley side of the engine: - This ‘hole will be found
plugged with a wooden plug to which Tag No. 2 is
attached and is called the spark plug hole. Remove
" the wooden plug and screw the spark plug firmly
into the hole, being carefilsnot to damage the in-
sulation in the plug and observing if the small wires
~ on inner end of the plug are the right distance apart.

- Try these with the gauge attached to Tag No. 7.
The heavy insulation wire which will be found at-

tached to the wooden plug in spark plug hole, and - "‘ jv.
to which Tag No: 3 is attached should be attached e

to the spark plug By the binding screw, or nut on
outer end of the spark plug, premsely in the same

place and manner as Tag No 1 was attached to the -

spark plug.

The other end of the heavy insulated :wire to.
which Tag No. 3 is attached, runs to the battery
box, and is attached to ‘the bmdmg screw on the
side of the Jump Spark Coil inside of the battery
box. Another*smaller, electric wire coming from
the switch on the. battery box is attached at Tag

No. 4 on the flat splmg on the off

- Locking Rod side of thé engine“head. This flat

- spring is called the make and break

contact spring, its use being to cut out, or break the
electric circuit when the engineé is running under a

licht load and is under control of the governor.
This spring is insulated from the engine head by

fibre plates at its lower end where it is attached to,

the engine head by two small cap screws. By turn-

ing the engine it.will be observed that when the ex-

haust valve is opened by the action of the cam on
. .7‘:'_“;, ,_ .: : : ’»."- : *




@smle shaft (thej,exhaus lve is:the l'ower val

whose stem projects from*the under

alound its btem) the locking ro%i’ 0 which Tag N

5 is ‘attached is also-moved in an 1pward dlreetl_
On the upper end :of the locking rod a flat plat

i called the 1ock1ng rod top plate is attached by two 7
adjusting nuts on the locking rodssAnother plate -

similarly attached to-the lower end of the locking
rod is called thée: lockmg rod lower:plate. The locke
ing rod top plﬁe extends inward over the top of
the inlet ell, and the inlet valve stem, which pro-
jects on the upper side of the engine head and is
controlled by two springs—one inside the other—is
run through a drilled. hole in the end of this plate.
When the exhaust valve is closed, and the locking
rod is in its lower position, the locking: rod top plate
at its outer end should make a firm “electrical comn-
tact with the make and break contact spring. -As
the exhaust valve is. opened by being raised from
its seat, the locking:rod as already shown is also
raised, and the contact between the outer end of
the lof“kmo rod top plate and the make and break
con*act spring is broken. .
See that. the make and break ‘contact
Important spring makes a good contact with the
outer end of lockmg rod top plate when
the locking rod is.in lower position. That this con-
tact is broken when the Jlocking rod is in uppe1 po-
sition. and that the points on the end of locking rod
top platé and on the nfake and break contact
spring are clean, free from dirt and grease.
To insure this* cleanhness pull a piece of emery
cloth or sandpaper between the plate and the spring

.rwhen the locking rod is in its lower position. At

'Tag No.” 6 on the governor side of the engine the
other small ‘electric wire is attached to the bind-
ing screw on timer lever contact spring. The other
end of the wire is attached inside the battery box

_ to the binding screw on the end of the: spark coil

marked T.- The timer lever contact spring makes

a contact with the brass pin- in the back. of the X

- 9 s -
S e :

sideé of the: :":én-':'}.;_,
‘gine head, and is kept to its seat by a strong sprmgi__._r, e




haust cam on the \1de \h&it Of thg enome e\%

A4
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2

O
revolution of the side shaft. * The qprlnd Jeees
lated from the timer lever: to Whlch it is ¢
precisely in the same manner as the make ar

contact spling 1s from the engine head.

, See that the spring makes good Ju.aco
Important with the brass pin every time . com s
around, and see that both are clean.
Tag No. 7 is attached to the timer
Timer Lever lever. - Thisilever is used te change
the time of ignition. When it is in its
inner position, up against the governor bracket on
top of the side shaft bearing it is in the position of
latest ignition. When starting the engine the timer
lever should always be in this p0x1t10n - Pulling it
outwards gives earlier ignition for running. The
amount the timer lever must be pulled outwards to
give the proper ignition when running, depends on
fhe speed of the engine. At the highest speed of
the engine it ought to be out against “the pin at the
end of the ratchet segment. If after the engine has
warmed up it should give a hard pounding noise,
the ignition is too, early and the timer lever should
be xet back nearer the starting position.

The best efficiency will be obtained when the
timer lever is set just one notch later than where
the engine will pound when working hard. Tag
No. 8 is attached to the adJu\tlnG serew on outer
end of exhaust lever. The case hardened head of
this secrew comes in contact with the lower end of
the exhaust valve stem. The exhaust lever is oper-
ated by the cam on the side shaft and opens the ex-
haust valve to let ouf the burnt gases from the
cylinder after they have performed their work by
expansion inside the eylinder. This screw should not
come in contact with the end of the exhaust valve
stem until the roller on the inner end of the exhaust
lever starts to ride the cam projection. When the
exhaust valve is closed and the exhaust lever roller
1s clear of the cam projection, there ought to be -
about 1-64 of an inch space between the head of
this ad]ustlng screw and the end of the exhaust ;

10




‘i'e stem. Iu\t cnouﬂl' 50 -that by working the
vt lever up andidown by hand.you can feel
suiscléar of thelend. of the valve stem.
o Lalet valve stem t6 which Tag No. 9 is at-
.. »d projects from the top of the inlet ell on the
5 ey upper side of the engine head, through
Irlet Ve e the end of locking 10d top plate. Around
the inlet valve stem and controlling the
action of the valve are two springs. The outer one,
a weak spring holding the valve to its seat, but al-
owing it to open by the suction of the plbton when
the engine is drawing in its charge. The inner, .a
strong short spring 1s the lockmor spring. This
spring comes into action when the 10Ckmg rod is In
its upper position. When the locking rod is In its
lower position by pressing down on the end of the
inlet valve stem the valve opens easily. If, how-
ever, the locking rod is in its upper position the valve
stem cannot be pressed down without considerable
force being used owing to the fact that the inner,
strong locking spring h&b been carried upwards by
the locking rod top plate; until its upper end is in
eontact with the under side ofl the adju\tmv nuts
on the end of the inlet valve stem.

To adjust the inlet valve springs should it ever
be necessary to do so, or in case of the adjusting
nuts on the inlet valve stem working loose. turn
the engine by the flywheels until the loekmo rod 1s
in its upper position, and set the lower nut on the
inlet valve stem down until it just strikes the inner
loeking spring; give it one half turn more after it
strikes the locking spring and then screw the upper
or locking nut hard down on it thus loecking both nuts
firmly in position. Should the nuts on locking rod
at each side or both the upper and lower locking
rod plates ever work loose screw them up against
the plates when the locking rod is in its lower posi-
gions . When the nuts'are fiohs the Upper plate
should just clear the top of the inlet ell where the
inlet va:ive stem enters the ell. The top plate should
never rest on.the top of the inlet ell, its doing so
will release the spring tension on the exhaust Valv =

11
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allowing the C\hdUbt \'J.l\'e to bc bucked bhgh’L
open on the suction stroke of the engine, permitting
the greater part of the charge to enter throuo'h thi-
valve instead of the inlet ‘valve. -

The governor detent finger to which Tag No.

1S attanhed is the part which holds the e\haust lev

in the. position in which it stands whew
Governor the exhaust valve is open. This is only
thrown into action when the speed of th
engine gets to a point where -the governor acts
When the exhaust lever roller is on top of the camr
projection the exhaust valve being fully open this
finger should be so adjusted as to enter the notch
in the tool steel catch behind the roller when the
governor balls are pulled out. It should be allowed
a little clearance so as to enter and leave the catct
freely. When the governor balls fly out-due to the
engine running abo\e normal Speed this finger is
forced down into the catch when the exhaust \alve
is opened by the cam, and stays there holding the
exhaust valve open until the %peed of the engi:
falls to a point where the governor balls having i
a part of their momentum and centrifugal for\e ¢
again- pulled inwards by the governor springs. ..
the governor balls move inwards the finger is pullec
out of the catch allowing the exhaust valve to close.
It can Te easily understood that when the ‘exhaus’
valve is held open all the time the engine simply
sucks air in and out of the exhaust valve and there
is no explosion, the moment, however, that t‘"!e de-
tent finger leaves the catch the exhaust valve closes
and allows the engme to again pull in a charge
through the inlet valve, which is inmmediately fol-
lowed by an explosion. The clearance between the
end of the finger and the caten should ke such that
when the engine is running under a light lcad and
the exhaust valve and lobkmo rod held, bv the action
of the roller, in the upper pO*lthH a 5l1ght jumping
movemerit should be observable in the locking rod,-
every, time the projection on the cam hits the rolle1
on the exhaust lever, showing that it moves the
e*{haust lever enouoh for the detent ﬁnoer to leave

1o i
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i’notch n the cateh and enabhnig-; the ﬁngel_: Foi

Jeave the notch {r eely if the speed of the engine has = -

5116 1, to a point where the governor balls are mov-
g inwards. If the ﬁnver'ls adjusted with too
lich Lleaxance the jumping movement of the lock-
* rod will ke too great. and the cam projection
will knock hard on the roller. The finger can be
LdJmted by ‘means of the screw pressing against
‘s inner end first, however, loosening the cap screw
~hich holds the finger to the detent casting. Relief
ock found in box of parts and tagged with Tag
No. 11 screws into the hole where Tag No. 12 is
: attached to the wooden plug in the hole.
Relief Cock This hole is forward of the governor,
' over the detent finger. Tﬁlh C()Lm
hould be opened in starting the engine to allow
part of the charge to escape, thus 1ehe\ ing the com-
yression, and allowing the engine to fe turned with
creater freedom in xtartuw
Tag No. 1.3 is attached to the needle
‘edle Velve \alve for regulating the amount of
asoline fed to the engine. On our
111&1 \tatlonalv and Portable engines thisineedle
-/lve is located on the side of the mixer pipe at a
so0int slightly above the level of the gasoline in the
Jank when tank is full. ©Open this valve the amount
narked on the tag. . For further m&tmutmnx see
E*{planatlon of \11\1ng Mechanism.’ \
Tag No. 14 s aititaclhcd to the small
Prlmmg Cock pet cock in the gasoline pipe close
to the lower end of mixer pipe.
Before starting the engine by opening the cock and
allowing gasoline to flow into the cap at the lower
end of the mixer pipe the engine will always suck
up a charge at the first turn of the fiywheels, no
matter how slow it is turned. Allow ga\ohne to
flow into: the cap until it overflows through the
samll hole in the side of the eap: In cold w eather
if it is - desired to warm' up the mixer before
starting the engine, allow the gasoline to
overﬁow until it’ fills the lower open cup. Shut the
pet cock and htrht the gaseline in the lower cup

13,
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“~with a match. - When t’he"-‘ga.soline }3

the mixer will be sufficiently warmed £
engine to start easy, no mattel how colc ; ohl
-Tag No: 15 is attach- ?

Air Throttle throttle, used only on * \TO.
gines equipped with < lev

This air throttle is an ordinary ‘!

should ke nearly but not quite ik

the engine. After the engine ma. VU Rl o

explosions apen it full and leave 1. .. When it is
open the T handle stands parallel with the pipe,
when clo,\ed it stands crosswise to the pipe. -
Tag No. 16 is attached to cyl-
Cylinder Lubrlcator inder lubricator in box of parts.
This lubricator is screwed into
the ell where Tag No. 17 is attached, right in front
of the water jacket. Regulate the feed to 5 or 6
drops a minute. Immediately behind the ell where
Tag No. 17 is attached there is a % in. hole running
down into the cylinder boreatanangle. Ifthe engine
flywheels are turned until the piston is in its outer
position, and oil is squirted into this hole it will go
right through to the crosshead or piston pin in the
inner end of connecting rod. Before 9ta1t1ncr the
engine it is well to turn the flywheels to this poqtlon
and squirt some oil into this hole, it will always
insure the thorough oiling of the piston pin before
starting. After the engine is started the piston
pin is oiled automatically from the cylinder lubri-
cator. If at any time it is apparant tha. the piston
is not getting sufficient oil, or the lubricator has
been allowed to empty itself without being noticed,
the piston can quickly be flooded with oil by squirt-
ing oil from a can into this hole. By an occasional
oiling with kerosene through this hole any tendency -
of the piston rings to stick or gum up will ke over-
come, and may save the removal of the
Filler Cap pmton from the cylinder to loosen up the
rings. Tag No. 18 is attached to filler
cap on the gasoline tank. The gasoline tankfcapac-
1ty is in proportion to the size o1 the engine.

14
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- 1p the gasohne by hand before star ting

~OF THE MIXING MECHANISM.

‘The mixei“Jn the ‘“‘Rockford” Portable and
Stationary engines as regularly equipped, consists
of a stiaight mixer pipe extending downwards from
the inlet ell on the cylinder head of the engine. The
lower end terminates in a cap which extends slightly
below the level -of the bottom of the gasoline tank
in the engine base. Through a hole in the side of
the cap the nozzle of a small pet cock (known as
the priming cock) is introduced into the mixer pipe,
this pet cock is in the gasoline supply pipe. Behind
the pet cock a branch of the gasoline supply pipe

runs upward parallel with the mixer pipe to a point

about one inch above the level of the top of the
gasoline tank. At this point the gasoline pipe is

“connected to the mixer pipe and its opening into

this pipe is controlled by a needle valve. A check
valve opening upwards is placed in the vertical
branch of the gasoline pipe to prevent the gasoline
from flowing back to the tank between the Suction
strokes of the engine. The action of the mixer is as
follows: A small quantity of gasoline is allowed
to run into the cap on the mixer pipe by opening
the Priming pet cock. A small overflow hole in
the side of the cap prevents the possibility of too
much gasoline being run in. When the gasoline
starts to run out at this overflow hole it indicates
that enough has been run in, and the pet cock
should be closed.

The construction of the cap and the end--of the
mixer pipe is such that when the engine is turned

in starting gasoline is bound to mix with the air,
and the engine thereby receives a charge on the ﬁrst,
turn of the Wheels After thevencrme has received

L3

: l" ~ 4';
}

= atlonary englnes'\f-f;_; |
~ap only, is attached to the thumb lever =~
* .on the gasoline pump... This is used

LS
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"‘_‘; suctlon in the ;mner "a pomt Where it Wﬂl suek'_,'f-'if"«-"“',_f-i' :
“the necessary ‘amourt, - “of a\ohne through- thejj'

check afid needle valves in the vertical qupply plpe.
The open drip cup under thie cap on-the lower-end: .
of mixer is used in cold weather to warm up the
mixer before starting ‘the engine. By simply . al- -
lowing the gasoline to overflow from the cap until

this cup is-full .and then hghtmo the gabohne in

- the cup with a.match, the mixer will be warmed up

sufficiently so that the engine will start easily no-
matter how cold the w eather aay e @ It s atoeod
plan to turn the engine whilst this gasoline 1s burn—
ing, by-doing so hot air from the flames will be pulled
into the thnder and the frozen 1ubllcat1ncr 011 will
be thawed to some extent.

The Mixer on Stationary engines equlpped Wlth
Gasoline pump and tank plaued outside the building
consists of.-'a pipe through which air- is. sucked
at a high velomtv by the action of the piston during
the quctlon stroke of the engine. -A small hole
controlled by the needle valve at its “upper
end, opens into the underside of this air pipe. The
lower end‘ of this small hole opens : into a
gasoline reservoir, immediately below the air
pipe, and into . which reser voir, the gasoline
pump for.ces gasoline. The gasoline in the
reservoir is maintained at a certam constant level,

‘owing to the fact that when it rises ‘above a certain
level it overflows through a return pipe kack to the

supply tank to be again pumped. - The level of the

* gasoline is about 24 of an inch ktelow the lower inner

surface of the air pipe. Tt, therefore, cannot flow
into the air-pipe, but requires the suction of the air
to lift it this 84 of an inch. Every time the engine
sucks in a charge the suction of the air rushing
through the air pipe, lifts a certain amount of gaso-
line, this being regulated by the needle valve. Due
to the rapid motion of the alr, the gasoline is im-
mediately broken up into a fine spray and vaporized,
and is carried along with the air through the inlet -

16. -



© Allve into the eylinder. @Iy
neral among gasoline NZINgEs; 1% N

u,but the fundamental pnncnplé;, is all VS

* Qasoline is maintained at a constant:level; sh htlvfﬁ“:

- below the level of a small hole controlled by.a: needle

valve, the lower end of the hole being immersed 111‘7_"'2‘"_'2"'-}1{-?""

the gasohne whilst the upper end -opens into an air
pipe, where the air, during the suction stroke of the

engine is moving at a hloh Vel()mty, thereby creating -« -

a p&ltl&l vacuum in the pipé. *Almost all Amto—
mobile carburetors, no matter ho“ it may .be con-
- cealed by special details and , refinements of con-
: StlHCtIOIL operate on th1< same old prineciple.

: GENERAL INSTRUCTIONS IN TAKING CARE OF
: AN ENGINE

A great many 0food engines are damaged more or
less when new bV the pmchasel being in too great
‘a hurry to start them up; and also be(*auQe thev
too often try to start the engine without a careful
reading of the instruction book: For this reason we
- are adopting the plan of sending the purchaser of

a ‘“‘Rockford”’ engine an instruction book before he
- receives the éngine, believing that the average man
will take time to read this carefully, and will be to
-a certain extent posted before the engine arrives.
It too often happens when the instruction book is
enclosed in the battery box or box of parts shipped
with the engine, that the purchaser being naturally
anxious to see the engine run does not take the time
to read the instructions carefully, or else does not
read them at all, before trying to start the engine.
On the arrival of_ the engine at the railroad depot
the first thing is to look it over carefully and see
it it is in apparently good shape and that all the
parts called for by the bill of lading are there. The
time to check shortages and breakaves is before the
goods are removed from the depot It is a hard
matter to bring the railroad company to assume
any respon81b111ty after the goods have. left their.
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plenn\es"-. After the engine has been taken ‘5‘;‘
20 over it very carefu Hy reading the tags att: .
If any of them are torn or the \nltmfr effaced
number being printed on both sides of the ta
usually be deciphered and a duplicate is printc

the last pages in this book. Do not remove .
more of the tags than is absolutely necessary:
“you have become a little acquainted with the eng.
One of the most important things very seldom dc

to a new engine, however—and the neglect .n th.
particular has spoiled the cylinder and pis on of
many a new engine during its first hours of ouera-
tion—is to thoroughly clean out and oil the c¢ylin-
der before starting. To do this properly, turn che
flywheels until the piston is in its inner pO\ltl(‘ F.2ln
this position a large area of the w allsof th T
bore is exposed. “With a piece of waste or a clean
rag wipe out the cylinder bore as far back as you
can get for the piston, andrub on a liberal supply of
cylinder oil on the clean surface. The reason for
this cleaning and oiling is readily apparant. Dur-
ing transportation dust and grit are olown all over
the engine, and should the piston -‘happen to~be in
its inner position, this dust and g..t will adhere to
the oily walls of the engine cylinder; again the en-
gine may have stood around for quite a while since
it left the factory and the oil film between the pis-
ton and cylinder have to some extent bsccome dry
and thick. If the cylinder of the engine is. dry and
the engine runs for even a few minutes, the chances
are greatly in favor of the cylinder and piston cut-
ting, and after a cylinder and piston have been cut.
It is almost impossible to have a tight piston until
the cylinder has been rebored and a new piston
fitted. Before the engine is started, hunt up all the
oil holes and see if they are clean, and oil everything
thoroughly, putting on the cylinder lubricator and
setting it to feed 5 or 6 drops a minute.

The oil cup on the out end of the connecting rod
only feeds when the engine is in motion. The regu-
lation of the feed on this is by means of a small
serew immediately under the filler cap. The oil
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n the main bearing are fed by a wick. = After
) surn. the flywheels over a few times, watch-
i see if everything seems to“be all 1‘1<rht and
rk the oil into all the bearings. Connect the

ry wires, fill the gasoline tank, and the en-

is ready to start. The ignition system in an

~¢ is the most important of the details. If the

£ is good and occurs in the cylinder at the

1t moment the engine will run even if the mix-

re a,lrl the settlnd of the valves is quite a little
of‘f “thorough undel\tandlng of the ignition sys-
tem .3 therefore vitally important to the successful
operation of a gasoline engine. If we go into this
subject in considerable detall 1t 1S because we fully
realiz its importance. The ignition system con-
sists of four cells dry batteries,

Wiring System a jump spark coil and a switch, all
in - the battery ‘box. ' The igniter

parts on the engine are the spark plug, the make
and break spring, and the timer lever. The four
cells dry battery are wired up by short wire con-
nections between the outside binding screw on one
cell, and the cerntzr binding screw on its neighbor-
ing cell. Three f these connections connect the
four cells having one outside binding screw at one
end of the line of cells free, and one Tenter binding
screw at the other end of the line free. One of these
bindir:g screws or terminals of our series of cells is
connected by a short wire to one binding screw on
the switch on the outside of the battery bo‘{ From
the other binding screw on the switch a wire runs
to the make and break spring on the engine head.
The other terminal of our series of cells is attached
by a short wire to the binding screw on the upper
end of the spark coil marked B. From the other
binding screw on the same end of the spark coil
marked T a wire is run to the binding screw on the
timer lever contact spring. . This wiring completes
what is called the primary or battery circuit. From
the binding screw on the side of the spark coil marked
S a heavy insulated wire or cable is carried to the
spark plug in engine head. The one wire is all that
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1S needed in thlh eueult call(,d the secondary .cir ylygh
The return of the Cll"‘Ult is through one of the ovher
wires. The function of- the spalk coil is’ to trans-

form the low voltage current of the dry cell battery . -
into a current of much higher voltage by a process"
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called induction. When the coil is WorklncJr properly

the vibrator in the center of the upper end of .the
spark coil gives off a buzzing sound when the switch
is closed and the make and break contact spring

and contact spring on the timer lever are both 111%' |

contact.

Spark Coil is used to increase or decrease the in--7 =
tensity of the Qpark As it is screwed =

downward when the vibrator is buzzing it will be
observed that the tone -of the vibrator changes,

giving out a higher note showing that the \'elomty
of the vibrations is increased. If you keep on turn-
ing it down a point will be reached where it ceases

to vibrate. If it is now turned the other way,
backing it out, the tone of the vibrator will get.

lower and lower until it reaches a point where the
vibrator again ceases to vibrate. It is Tusually
necessary to adjust the adjusting serew on the vi-
brator from time to time as the batteries get weaker.
The screw has to be screwed downwards the older
the batteries get. The adjustment of this screw on
the vibrator h«.lb a good deal to do with the length
of the life of the batterles, and the best efﬁuency is
obtained from the batteries when the vibrator ad-
justing screw is backed out to the point where the
vibrator almost ceases to vibrate. The easiest

way to adjust this screw is to back it out slowly, =
when the vibrator is buzzing, until the buzzing .

ceases, then screw it back again until the buzzing
again starts. The vibrator may buzz all right when
the switch is closed and the engine not in motion,
but when the engine is running the contact between
~the timer lever contact spring and the brass pin in
the back of the cam only endures for the merest

fraction of a second. In order, therefore, to simu-_ ..

late the rapid making and breaking of the.electric- .

20
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,u‘cult as perfoz med by the engme When in motlon

: \ ke hold of the switch lever and work it backwards
and forwards as rapidly as you can: If the vibrator

works every time the circuit is closed it is all right;

if it does not work, serew down the vibrator ad—'

justing screw until it does.
‘To further satisfy your-

Testmd Icmflon System self when adjusting and-

‘testing the ignition system

on youl endlne unscrew the spark plug from the
- engine head attach the wire to it and lay it on some
part of the engine, with the part that screws into

the engine in contact with the metal of the engine,
being caleful, however, that the metal part on the
out end of the plug where the wire is attached is not
touching the metal of the engine in any way. Now

“work the switch lever the same as before and if the

spark appears between the wire points on the inner

-~ end of the spark plug every time the contact is made
-2 by the switch lever you are sure that your ignition
~ system 1is all in working order. In makmg these

tests always remember that the contact make and
break spring must be in contact with the end_of the
locking rod top plate, and that the timer lever
spring is in contact with the brass pin in the back
of the cam. If the flywheels are turned until the

timer lever spring is in contact, the other, the make
‘and break contact spring, is also in contact.

One thing, however, must be taken into consider-
ation here which has been at times puzzling to the
new beginner with gasoline engines, and that is,
sometimes the spark will appear all right in the
spark plug when it Is unserewed from the engine,

. and still when in the engine it will not give a spark, :

or at least the indications would seem to point that
such is the ease. Now this may be true, and
reason Is that, the conditions are different inside
the engine cylinder than they are on the outside.
Inside the cylinder just at the time when the ignition
occurs the gaseous contents of the cylinder are com-

- pressed up to a high pressure. Now air at atmos-
.- pheric pressure is an insulator, but air at a higher
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pressure 1s a better insulator. If the ﬁ%
vibrator adjusting screw is set ]ust 2 ner
where the vibrator works and the » s
between the points when the spark plug S WA -
from the engine, the current ma— iac BS. i
enough to arc the gap between the rlug .. y
the resistance is increased by ti.. )*Dpl‘e\\‘.ﬂ’f‘ s

the cylinder Screwing down t 3 adjusting screw
on the vibrator just a trifle will fix this all right.
Particular attention when testing up the 10‘n1t10r‘
system as above mentioned shouid be given to the
contact surfaces on the end of locking rod top plate,
contact make and break spring, timcr lever centact
spring and the brass pin in the back of the can:.

THE DRY CELLS OF THE BAT7 ¥.

The battery cells are one of th. vw. £s cornected
with a gas oline engine which are 1’e£ﬂly little under-
stood and which hen improperly handled are
a very frequent source of trouble. A few pointers
about dry battery ceiis shold be of interest to the
gasoline -engine user and .idmet”ing ought to be

known by him about them, ~~ ° "o do, and
what not to do. ~ |
There is really no mtho. ~uown to accu-

rately test just how much electric 1y a dry battery
contains. The ammeter test is not any indication
of how long a dry ceil will last. It indicates only
how fast it discharceb, not how rauch is still left in
it. You would not measure the amount of gasoline
in your gasoline tank by opening the drain cock
and measuring the size of the stream. If such were
the case increasing the opening in the drain cock
would increase the capacity, or the amount of gaso-
line in the tank. If, when the cells are new, the
ammeter shows a high amperage, it is no indication
that the batteries will be long lived, but rather the
reverse. It is just like a big drain cock in the tank
yvou will have a fine large stream, but it does not
last long. So with the high amperage, you will have
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bpa,rk at first but it soon runs down
“in all cells so far made an internal
¢auses a battery cell to slowly discharge
 the circuit between the terminals is
a v 're connection. This is known as
«nd means that a dry cell will become ex-
1eastad afteric. _ctain period of time, even if it is
never used: ;' The ‘mmeter, as before stated only
neasures the rate of discharge and it stands to
ason just as it 1s with a tank, the discharge will
be greatest througn a certain sized opening when
- the tank is full, so with the battery cell as it empties
itself or runs avwn, the amperage or rate of dis-
charge diminishes. »
. ""PERAGE TEST OF'DRY CELLS.

The fo' ving figures from experiments with a No.
7 N T ™, dry cell short circuited through an
ammeter . . v bhe reoid detesionaiion ol aieell
under snort c..cu... Eefore starting the test the

cell showed 22 amperes.
&t the end of il mmute 1t showed 20 amperes.
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Showing that the amperage drops very rapidly at
first, and that the direct short circuiting of a battery
is extremely detrimental, even if only continued
for a few minutes. In using the ammeter it is well
to allow only the very shortest contact possible,
just long enough to take the reading. The ammeter
when properly used is a very handy instrument
and should be in the possession of every gasoline
engine user. By its use dead or nearly dead cells
can be picked out. A dead cell amongst live ones
will interfere with the proper action of the live ones,
and is the same as the weakest link in the chain.
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DRY CELLS IN COLD WEATHER. ,.
| | | R

The effect of cold on dry Cells is another poi.
mhmh Is not very well understood, and batteries
are often condemned dead when they are simply
frozen. up. In the constrilicsion etsaitdery hattcry:
there is a certain percentage of lnolst-ule, in cold

weather this moisture is, to- a more or less extent

congealed by the cold and the amperage or rate of
discharge is reduced. In cold weather it is a good

plan, especially with engines such as portable en--

gines standing out doors, to remove the batteries

fl om the engine over night, keeping them in a warm -

place. The domo' of this in extremely cold weather
facilitates gleatly in starting the engine on cold
mornings as the removing of a battery from an en-
gine requires quite a little work diseconnecting the
wires, etc. We have designed a battery box for
our open jacket portables which is really a box
within a box. The inner box contains the battery
cells and the spark coil and can be easily lifted out

of the outer box. By a special construction no-

connecting or disconnecting of wires is necessary
in removing the battery from the engine, the inner
box makmor its own connections with- the
wires as it is slipped into the outer box.

The cold does not really harm the ba
1s it does not produce any real detrime
in the battery. It only, as it were, pa
up the opening tthUO‘h which it dlqcha-bek, .
ing the amperage and producmg a weak spark.
’though the dry cell battery has its defects it is |
far the handiest and cheapest form of the low v¢ .-
age electric current on the market. Always remein-
ber that the expense of running a gasoline engine
for an hour is not only the amount of gasoline con-
sumed, but also involves a certain amount of elec-
tricity and also a certain amount of lubricating oil.
It is a common complaint with purchasers of gaso-
line engines after using the engine a few months
that the batteries are dead, and expecting to be
supplied with a new set free. Suppose the manu-
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surer had filled the gasoline tank before he ship-
Y1 the engine. Would you expect him to fll it
again after it was empty, or would you expect him
to send you a second can of cylinder oil after you
u\ed up the sample half gallon sent with the engine?

No, you would expect fo pay for both the gaso-
line and the cylinder oil.. An engine will not run
without gasoline, neither will it run without a bat-
tery, but these tio things are not parts of the en-
gine, they constitute the fuetl and it would ke just
as 100‘1&11 €0 expect the manufac* >r to supply
yvou \Vlth asoline as it would ito exp -~ him to keep
you supplie¢ with batteries.

THE EFFECT OF COLD ON 1... 5OLINE
ENGINE.

Every gasoline engine builder en asked,
“Will your engine start in very co.¥"weather?”’
Any engine will start, noimmagten =8 cold the

weather is, providing the operator £ .ys how to
go about it, but all gasohne engin: % ¢ harder to
- m cold weather. Like everyth iz else there

son for this. In the section of this instruction

+ oted to dry batteries it-fhias been shown

hatteries become sluggish when exposed

1s Is one reason why engines are harder

. .cold weather; the spark is weak, but it

)0 tne pnnmpal reason. Every observing gaso-

-engine operator has noticed that even in warm

v, lthel the mixer on his éngine, no matter what its

ccnstruction mmay ke, is ice d)lu, and the narder the

engine is worked the colder it is. This phenomenon

holds good even if the mixer is in close proximity

t0 & warm part of the engine. If you rub a little

gasoline over your hands it quickly evaporates and

the hand feels chilly for a few moments during the

evaporation. What is it that makes your hand.

feel cold? It is not the gasoline because it can be

warmed and the same cold feeling experienced when

the hands are rubbed with it. The reason is that
25
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evaporation requires heat, and the haric ,tu}f‘
because the heat necessary to evaporate . ing
line has been taken from the hands. ari are
quickly that the blood has not had tix: 'S,
the heat -~ quickly as it was absoris:in e
cess of viing t ~ easelfue R4 WL
son t ne engir = Sm=
s b o (31100 1 e ses
evapo. o 10 s re
much e e col o ‘-
G | v “homesian ch sas e Fept
et Fouv - vors, to remove the =
s e over nlofht keeping them e
- ding of thlb in extremely A i
LoRaae eatl} in \.taltmO‘_ Thie, Foag -
e the removing of a bat L '
S ; quite a little work e

evapo We have designed ratedanc- D
- cket portable ;

inte ine engin

der & The inn> 2 o1k full o

line . pea .0 get an exp’

at al box. . > outdoors in a

1§ O Ve discor oke of the engin
Shear he bq* 1 into the cylinder:

i ¥ 1ts o f ‘spray or very sm ..l
dr T Shp_p a vapor. These small
droy - . of thie eylinder and lie
there i soline. - The first explosion
1s the : v; after even one explosion the
chill is vne cylinder walls and there is
always a _....i1 percentage of the products of com-

bustion left in the cylinder in the form of hot gases.
The second incoming charge absorbs heat from “hese
gases and the gasoline is vaporized. It is.evident
from the aboxe that what we want in starting an
engine on a cold morning is heat supplied from
some outside source. and many ingenious devices
have been adopted by gas engine opcratom to se-
cure this end. In our Open Jacket engines the
easiest way is to pour a pailful of hot Water into
the jacket before starting, another and very effect-
ive way is to use an ordinary plumber’s torch, ap-
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true and are nnxleadmo We belie. o,

~ vame to the mixer, inlet pipe, and engine
Neg simple modification of this is a rag tied
8 : ‘d of a stick, the rag being soaked with

G 1 lighted up. One farmer of consider-
1 ‘ '+ “soaks a corn cob in o line and
siox . ‘he air openisiz, of t o Be
thre stmenon, B 18 the
exp. o= revol: ‘1etion
eng: St C‘Agb : =t pipe
- out; : aStitdie the fu vasked
7. R w0 expect the ma. ¢t o
: -asoline as it would to exp” sked
% with batteries. » do

X On

Op L U when

: Speci‘ L 3 1} - JF COEPDRONAI & ALl bottle
Se¢ live in. ENGINE. slightly
Ty W rasoline v © start-
= JELE eV T builder O
vok on the Very cou i

de especially o _our

'r valve when n . Ysher.

ccld weather the S 2. ~yl-

er freezes and bec: e "ume

. rd to turn over unt L o8 th de.
Some manufacturers ar S ed
by prospective customis. ; en-
gines in cold weather -have make
of engine would start just as eather
as in warm. Any such stateme strictly

o rmaike

such erroneous statements is a grave mlxtake and

is only laying our customers and ourselves liable
for trouble. FWe believe that it is best to tell the
customer the truth about what difficulties he is apt
to encounter, believing that the man forewarned
is better equipped than he who has not been, and
certainly far better equipped than the man who
has been laid on the ice by erroneous statements.

‘Mechanics is a science which deals in facts; facts

based on the natural laws, and any attempt at an
explanation of these facts by erroneous and mis-
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~“leading statements is’ not going to be successtud™.
- The causes that operate aoramqt the easy starting -
~ of a gasoline engine in e\tremolv cold weather are

-natural and IHUbt be overcome by natural mesi's.
.No amount of hot air talked by a manufacture | »r .
his salesman will ever supply heat enough to s .rt .
a gasoline engine standing outdoors ‘,,hen the tem-
perature of the atmoqphele is from 10 to 40 deg ~es
below zero; heat has to ke applied from some r ire
efficient source. The purchaser of any gasoline i:n-
gine therefore must not think Lecause it requires
a little more attention and trouble to start his en-
gine in cold weather that 1t is an inherent fault in
that particular make of engine; it is common t all
and when thoroughly understood is a trouble t
is easily overcome. '

STARTING TEE REGULAR STATIONARY AND
PORTABLE ENGINES

Open the needle valve the amount marked on
Tag No. 13.

See that timing lever is in starting position, See
Tag No.

Close the switch on the kattery box.

Open the Relief Cock, see Tag No. 11.

Open the Priming Pet Cock in gasoline pipe, and
allow gasoline to flow into the cap on lower end of
mixer plpe See Tag No. 14.

Turn the fly w heels until an explosion oceurs; after
a few explosions close the relief cock and as the:
engine comes up to its speed pull the timer lever
outwards to point of proper ignition. See Tag No. 7

TO START STATIONARY ENG IT‘I‘* WHEN
EQUIPPED WITH GASOLINE PUMP.

Pump up the gasoline by means of the thumb
lever on the pump. See Tag No. 19.

Open the needle valve on top of the mixer, amount
marked on Tag No. 13.

Close, or nearly close, the Air Throttle at Tag No.
15.
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e(, that timer lever is in stal tmg p051t10n See
e No. -

Crose ’rhe Battery Switch on the batterv bO\
‘Open thé RélietTCock. See Tag No. 11.

"Turn the engine by the ﬂyvheels until an explo-
“sion occurs; after the first explosion open the air
throttle, Tav No. 15, and after the third or fourth
'e\plo\mn close the relief coels, Taa Nog I I 5as the
engine comes up to its speed, pull Yie timing lever
outw ards to point of proper ignition. See Tag No.
75

 STARTING THE PORTABLE Ei “E.

Open the needle valve on the mixs ¥ mount
specified on Tag No. 13.
See that timer lever is in starting pus... .. See
Tag No.-

Glose the batfmv switch on the battery box.

Open the Relief Cock. . See Tag No. 11.

Turn engine by the flywheels until an expl.
occurs. - See No. 14. !
on Mixer Tag No. 14, and leave it open.

Close the Relief Cock, Tag No. 11, and as the e
gine comes up to its speed, pull the timer lever ou
wards to point of proper ignition. See Tag No.

Remarks for both \tatlonaw and Portable E
gines: See that everything is well oﬂed and th.
cylinder lubricator is teedlno' ploperly
- Keep contact sprinzs « lean See Tags Nos. 4 and

6.

~  Be sure that cylinder is oiling all around. No

dry spots.
To stop the encgine throw off the
Stopping Engine Battery switen and close the cyl-
inder Iubricator. It is not neces-
sary to-shut off the gasoline on either the Station-
ary or Portable engines. Always stop the engine
by throwing battery switch. Wipe the engine up
after you thD it whilst it is warm. Keep your en-
gine clean. It only takes a few minutes every day
and is time well spent.
‘ ;i 29



WHERE TO LOOK ™OR TROUBIE IN TH: 7™

GINE, AN. oD, 25

S adre

: , oy Dy natural me: s,
here . v talked by a 1m» ; w
1s apt Ut supplydhess . e
: f anding out " ... btmo the
Ignitic ¢ anosphere wadar wonfll} 1n
, 9% has to 7 DeuEviv ng the proper
mixt trde, »The e il ’rhe trouble iz 1-the
ignit /e must - ark plig and examire the
poin ., e attenti ecome svoted up cr.coviered
with o1 4 weat? :h lubricating oil being fed
to the cyisular 7 short circuit. If necessary,
talei hef thea dost plugs are made in two
] ore 1e two hexagon parts.) In
1 ul not to damage the insu-
i 2 nall packing ring found in

-re the insulated core comes
1. Clean thoroughly in gaso-

)pf' wr‘r\ with a rag, screw “the pleces
*5 : , see that points are the thickness of
S .wtached to Tad No. 1) apart;and test
:a(g sstem as directed in the section of this
( _ devoted to-Igniiien. . Tke trouble in
( mixing system of the Stationary is usually

¢ to improper- setting of the needle valve
Jie gefs either tno little or too much gasoline;
ar-iin the gasoline, the check valves of the
leaking, the pump its»lf leaking where it is
d; the gasoline tank may be empty or dirt
vy have got in the needle hole. To test the pump
open the pet cock on the side of the gasoline reser-
voir and work the pump by hand. If gasoline flows
freely from the pet cock then the pump is all right.
If it does not examine the check valves on the pump
and be sure that the gasoline tank is not empty.
The remedy for the other troubiles is self apparent,
only in takmg any of the engine apart be sure you
remember just how it goes together, and be sure
you clean everything before putting it back in its
- place. The troubles from the mixer in the portable
30



J. Hare usually the -ga=alirs tank empty, water

ol “lne, dirtin-the: " SSand needle valves,
Gl aona ins T ‘ck and needle

: Open the Re_.lief Lo o ner prawearedle

2 i v amoine by the ﬂy\, e achitrary.
Sy e the first exy « It is
Gasoline - ¢ sy and. affer rked
- ; 4l coeky Ta, - -test.

The setting n. _ have t. . d, pull tae ron
the q lity of gasoline us. ‘gnition. Wity
you get. A little experienc ation
will soon enable tke opera ; ~just
the neeale valve from the = Bl : acts.
Until such time as this expe Jhe oper-
ator is safe in using the sett: o wibee NI T 3

USING HARD WATER IN 1
' AND ITS EFl.

When hard water is used .in the w
the engine, a deposit of lime, ete.;1s fo. - ¢
walls of the cylinder and water jacket. o
allowed:-to accumulat- béyond a certac
the cooline effect of the water will be g -
duced and trouble will ensue from the engin:
too hot. A ‘little boiler compounrd added
water will loosen up the deposit, atter: usi..
boiler compound the =ngine head should F
moved and all the loose scale scraped out. If
desired to remove this deposit in a hurry a soluty..
of sulphuric acid, one part acid to ten of water, can
be leftsin the engine jacket for 24 hours. After the
acid is run off the head should be removed and the
loosened scale scraped out as before. A good plan
after the acid is used and the scale scraped out is
to fill the Jacket with some kind of oil (any cheap
machinery oil will do) allowing the oil to stand in
the jacket for half an hour. The reason for doing
this is to check any further action by the acid on the
cast iron of the cylinder.
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SOME FINAL CAUTIONS. e

See that the oil cup on the erank pin en
necting rod feeds oil properly; this cup «.
when engine is running, the adjustment

| 5
a small screw inside the “cupidireecilys v glaes
filler cup. Turning this secrew out incre the
feed, the reverse of course decreasing 1. . feed.

When first starting the engine do not rur it long
at a time but shut it down every littie while and
carefully examine it all over. E\&Hll'lL ‘the inside
of the cylinder from the open end, and be sure that
it is propelly oiled, no dry spots. T° e are, rub
on some o0il. This dedl ee of caution b ne cessary
during the first day’s running, bv .ein.g careful in
the start may save you much vex at.0n and expense
later on. The writer of this instruction book has
gone out to start engines, particularly portable en-
gines on farms where they wanted to start the en-
gine up immediately on its arrival and put it to
hard work without any preliminaries, na;, more,
I have had to put engines on to almost a dead load
inside of 10 minutes after their first start. There
was really no reason for doing so only some people
pride themselves on sticking a O"abnl ae engine pulling
a shredder, corn sheller or grinaer. There is prob-
ably no danger to the engine in such a test where
there is an expert from the factory to start it up,
but for a man who has never run an engine before
to try it is running chances of 100 to 1 of damaging
the engine to some extent. It msv be claimed by

the purchaser that all manufa * ¢ " gasoline
engines claim that their engines & ghly tes-
ted and worked down to carry & . ad gbefore

leaving the factory, all of which is suostantially
true. But it must be remembered that the men
who do this testing are men of years of experience
in running and testing engines, men who can tell by
the shfrhtest change in the action or sound of an
engine ]ust e\actl\ what is wrong with it, or what
IS going wrong. Tt is well therefore for the pur-
chaser ot new Gaqolme enorme to e‘cermse due
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) atil he beCQII}G:S__ 'amiliar w ith the engine.
1?;’ nink that chis caution is oo extreme. We
© 7 e business have to use a‘O““' eat deal of care in
‘4{p machine tools, such as lathes, planers,
new. It may take a wé&ek sometlmeQ

befc ‘dare put a new mach’ - ¥a0] to doing
.work = to its maximum capacit Yo “f colrse
are me. tanies and are supposed to :se things
and if we happen to damage a m. .- i00l when
new through lack of sufficient car “would get
little qvmpat‘rr from the manufact of the ma-
chine. ;
Flnally, WAkl C’ELI“B and t <€ On your en-
gine and k. clean 1SE £S5 S “yweoman judges
another: woma. by Tl alin of her houge

so we gas engme builder. ‘L yge 2 _in by the o
liness of his engine 1f you hw-e carefully read
this instsuction bo 'z we are sure that you now have
some clearer ideas about a gasoline engine. In it
we have honest.y told you the truth. The old say-
mg appiles in the gasohne engine business just as
in anything else. ‘“Ye shall know the truth, and the
truth: shall make you free,”” We Sincerely trust
you will be free from gas engine troubles.

TAG No. 1—-SPARK PLUG AND GAUGE.

ksl ved into engine head where Tag
Nl@ 2 1 ‘ . Do not damage the insulation
on the pl ycrewing it in. Attach heavy insu-

lated wire to which Tag No. 3 is attached to the
outer end of the spark plug by means of the bind-
ing screw. The small sheet metal gauge attached
to this tag is for setting the points on the inner end
of the plucr the right distance apart. It ought to
just slip in between the wire points. The thickness
of this gauge is 1/32 in. If lost we will send a new one
-at any time for price of postage
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TAG No. 11— RELIEF COCK. b

: f ;
Screw this cock into the hole to which Tag No.
12 is attached by a wooden plug. This hole is fo
ward of the governor, immediately above the detent.
Open this cock in starting the engine.and close it
after the engine has made a few explosions.

TAG No. 12—RELIEF COCK HOLE.

Screw the Relief Cock found in box of parts and
tagged No. 11 in this hole.

TAG No. 13—MIXER NEEDLE VALVE.

Open this. .. .. 50 R thras.
This regulates the supply of gasoline.

TAG No. 14—PRIMING PET COCK.

Before starting the engine open this cock and al-
low gasoline to flow into the cap on the lower end
cf mixer pipe until it overflows through the small

nle in the side of the cap. (See Instruction Book)

TAG No. 15—AIR THROTTLE -ON'MIXER.

onary Engines Epuipped with Gasoline Pump
Only. '

* valve is closed when the T handle stands

e of the pipe, and full open when standing

it ¢ with the pipe. Shut this valve almost close

d it ting the engine, and after a few explosions

-, full and leave it so. (See Instruection Book.)

1AG No. 16—CYLINDER LUBRICATOR.:

Screw this lubricator into the 1-in. pipe ell in
front of water jacket where tag No. 17 is attached.
‘Adjust cup to feed 5 or 6 drops of oil per minute.
In cold weather, the oil being thick, the cup will
have to be opened up more, when the engine is
cold, and gradually closed down a little as it warms
up. Use only good Gas Engine Cylinder Oil. This
is very important.
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'“m;e No. 17——LOCATION OF CYLINDER LUBRI-

CATOR.

Screw Lubricator in here and adjust as per Tag
No. 16. 'Immediately behind this ell you will ob-
serve a ? ,10 hole running into the cylinder at an angle.
I¥ the engine is turned until the piston is in the outer
position and ol poured in this hole, it will go directly
to the crosshead pin in the piston. Always do this
before starting the engine.

See Instr Uetion Book.

TAG No. 18—GASOLINE TANK FILLER PIPE.

Fill gasoline tank here.-

TAG No. 19—GASOLINE PUMP THUMB LEVER
For Stationary Engines equipped Wlth
Gasoline Pump only.

This lever is used to pump the gabohne up to
reservoir of the mixer before starting the engir |
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