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This document announces the eonclusions of tha EPA evaluation of the Freedon
Products Hot Tip device under the provisions of Section 511 of tha Motor Vehicle
Information and Cost Savings Act. 4

The evaluation of the "Freedom Producps Hot Tip" device was conducted upon the

application of the marketer of the device,

and improve fuel aconomy.

This device ig claimed to reduce emissionsg] . ;
The device 18 a heated idle mixture screw which incorporates] :

&n air bleed. The device ies claimed to improve the preparation of the fuel/air
mixture and thereby improve fuel eeconomy and performance.

EPA fully considared all of the information submitta b?gthe applicant. The

avaluation of the "Freadonm Products Hot Tip" device was

and LPA's enpineering judgement,

d on that information
The information supplied by the applicant was

Pty iRk fr— P

insufficient to adequately substantiate eithar the emitsions pr fuel aconomy benefits
claimed for the devica. EPA is unaware of any data that demonetrates that replacing
the idle mixnture seraw with a heated scraw lncorporating an aiigbléed will significant
ly affect the operation of the vehiela. Thus, thara is ne reason to beliave that the
use of the "Preadom Products Hot Tip" will benefit emissions or fuel aconomy of

motor vehicles,
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EPA Evaluation of _the _Freedom Products Hot ’ifi,- Davice Under Section 5‘"1,1'-
of the Motor Vehicle Information and Cost Savings Act -

The Motor Vehicle Information and Cost Savings Act requifes that EPA -
evaluate fuel economy retrofit devices and publish a summary of each’
evaluation in t:he FPederal Ragister. ,

EPA avaluations are originated upon the application of any manufaceurar'
of a retrofit device, upon the request of the Federal Trade Commission,
or upon the motion of the EPA Administrator. Thase studies are designed
to determine whether the retrofit device increases fuel economy and to
determine whether the reprasentations made with respect to tla device are
accurate. The results of such studies are set forth in a series of
reports, of which this is one.

The evaluation of the "Freedom Products Hot Tip" device was conducted
uport the application of the marketer of the devices This device is
claimed to reduce amissions amnd improve fuel economys The device is a
heatad idle mixture sv+ow which incorporates an aiy bleed. The device is
claimed to improve the preparation of tha fuel/air nixture and theraby
improve fual economy and performance.

The following is a summary of the informatfon on the device as supplied
; by the Applicant and the resulting EPA analysis and conclusions.

1. Tiﬁl&!

: ‘Application for Evaluatioen of the Freadom Produets Hot Tip Under
Saation 511 of the Motor Vehicle Information and Cost Savings Act

2. ldentification Information'i

as Marketing ldentification of tho Product!
Preaaedom Produats Hot Tip

bs Inventor and Patant Protaction!

"See Appendix 1 - Copy of Patent." This patent, provided with
the application, described an earlier device and' was submitted
fot background information purposes onlys Therefore, it is not
inoluded in the attactiments. ‘

G Q 211 cants

(1) FPFreedom Products Ine.
P.0. 303 700 |
Fraedom, CA 95019 5‘;
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(2) Prina;pala

Lou and Gary Schiavon
180 Dakota Streat
Santa Cruz, CA 95060

0llie and Renae Schiavon
35 Amesti Rd.
Watsonville, CA 95076

Jack Passay, Jt.
423 Hackar Pass Rd.
tiatsonville, CA 95076

(3) Jack Passay, Jr. 1is authorized to represent Froedom
Produets Inc. in communication with EPA.

Mgnufécturer of the Productil
(1) Pittenger Industyies
22785 Bravo Ct.
Salinas, CA 93908
(2) Prinsipals

C.E.s Pittenger, Owner, Pittenger Industries

3. Description of Product (as supplied by Applicant):

Purgose:

“The purpose of the Mot Tip is to provide a method of reducing
vehicle emissions and engine wear by effacting a more efficient,
snoother running eagine. The Hot Tip keeps fuel consumption to

a ninimum, and hence conserves enefgy.”

Theory of Opetation:

“The Hot Tip provides a method of reducing vehicle emissions by
intvoducing a controlled amount of heated air into the idling
aiveult of the engine carburetors The Hot Tip is designed to
replace the carburator volume control ([idle mixture] serew, fot
the purpose of pre~heating the fuel and aiy mixture. Normally,
ag the air and fuel minture pass through the ecarburetor, thay
create a refrigerating action [that] obstructs the didling
orifida, and the engine stalls, The Hot Tip de-ices this
orifice, which results in emooth idling perfofmances The fuel
is more readily vaporized, and the fuel mixture 18 more stable.
The totdl effest 18 a smooth=running engine where choking is at
a minitum, whish wmakes improved wvaporization and keeps fuel
sonsumption to a nindmun."
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Conatruction and Operations -

"See Appeadiz 11" Appendix II of the application was a detailed
dageription of the device construction and operation.
Subsaquently, a revised version was submitted (Attachment A)..
Therefore, Appendix II no longer applies and it is not included
ag an attachment. | ' g

Applicabiiitys

""his deviece applies to all 1978 and c;lder automobiles with

" carburetors which have an {dle adjustment serew, or screws, and

all 1979 and newer automobilas with carburéetors that do not have
a sealad idie adjustment screw.”

Raulpment, and Skills Required:

ingtallation - Instructions

 "Step 1t Before taking out your carburetor's idle adjustment

serew, turn it all the way into itz clesed position,
very carefully counting the turns and parts of turns
to do so. It can then be taken out.

"Sep 2¢ Next, screw the brass needle into the female end of
the Hot Tip to approximately the length of the idle
adjustuent scvew you just took f£rom your carburetor.
Now tipghten Jamb nut firvmly to hot ¢tip barrel.
IMPORTANT¢ Grip barral only on erimped ends.

“Suep 3t Hot Tip unit can now be installed in carburator, after
first placing the coil tension spring you took from
the idle screw onto the brass needle. If you find the
needle is too long, either stretch the tension spring
or trim the needle at thread ends Turn Hot Tip to
full olosad position, before backing«off the same
number of turns and parts of tufns counted before you
took out the idle screw.

“Stap 4: Hot Tip 18 now ready to set. With engine warmed up
and at i{dle with choke off, adjust tneedle in until

angina nearly dies, then back off slowly until engitie
barely smoothes, then stop. IMPORTANT: Do not reset
nasdle aftet energizing without wusing pliers as it
becomes vary hot.

NOTE: With two=barrel catbutetors, which require two
Hot=Tips, it 18 best to install and set each Hot Tip

~ 4{n turn befove proceeding to the next step.
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“Step 5¢

Operations

Hook-up must be made through ignition circuit in your
car's fuse box, so that heater operates only when key
18 on and at all the time the engine is running. Most
cars have a spare spade fitting in the fuse box, which
1s located under the dash. 1If one is not available,
attach a brass spade to the wire and £1it under the
wetal end of a fuse. IMPORTANY: Before harness
hook«up, remove fuse from harmess line, remembering to
replace it after hookw-up has been made.”

"Oparation is automatic with [the] ignition of [the] engine.”

“"Nona"

"None"

"See Appendix III"

Analysis

a.

Effects on Vehicle Bafetys:

Maintenances

tieamby

Appandix III is Attachiient B of this evaluation.

tdentification Informations K

(1) Marketing Identifications

‘' The application and suppllettental information (Attachment O)
desaribed gseveral different varistions of a heated didle

nixture socrew.

and

After several letters (Attachments D, E,

F) and phone calls, the deseription and narketing

status of these versions was detarmined to bei

(a)

(b)

Preedom Produsts Hot Tip desoribed in Appendix II of
application: This heated needle incotporated a long

internal air bleed with undercut threads providing a
short external air bleeds Tha application no longer

applies to this wodel.

The model identified as ‘'prefavrred neadle B! in the
Attachment G« This heated needle incorporatad only a
long internal aif bleeds This is the varsion that was
finally identified as the only uedel to which the
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(2)

)
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(e)

(£)

~ internal air bleed and cheek valve. vy,

—(r
¥

Preferred needle B with a water vapor alr bleed. The
long internal air bleed was to be connected to a water
vapor bottle as shown in Attachment C.  The
application did not cover this model.

The wuodel {dentified' as ‘'wodified needle €' in
Attachment C. This heated needle itcorporatad a short

hY

"Modified Needle C with the check valve waa submitted
to Califotrnia Air Resources Board. Its purpose was to
prevent the bleed back of vapors: The A.R.B. denied
ug an exemption bacause it admits particulates fron
thae atmosphere into the angine. t is &lso nmore
cumbergome to install so we have rejected 1Lt."
Attachmant E. *

The model identified as teedle D in Attachment C.
This heated neadle incorporated a shoxt internal air
blead.,

"Needle D with the short dinternal air bleed is the
style that was used for testing to chack the
feasibility of using an air bleeds It is not to.se
considerad in future testing or marketing.”
Attachment E.

The model identified as Freedom Products Jet Heater in
Atgagtment C. The application did not apply to this
faode L. [

“Preedom Products Jet Heater does not, as you have
noted, have an air bleed. It ies the device that we
hava, California Air Resourees Board axemption #DL09
on at present. We have sold these in California. 'the
"B" needle works about 502 better amd we would like to
raplace the solid needle with it which 48 the preason
for this application.” Attachment E.

Inventor and Patent Protectiosis

The patent coverad thé Jat Heat'.ér heated idle migture screw

(no aiy bleed) and was provided as Appendix I of the

application for backgtound purposes only (ses Seetion
6a(l))s Appenddx II of the application was verbally

tdentified by the applicant as the new patent application

for the device being evaluated but was latar superseded by
4 new patent application (Attachment A).
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Descriptions

(1)

{2)

(3)

As stated in Bection 3a, the primary purpose of the Hot
Tip is to reduce eugine wear and vehicle emissions by using
a daviece to improve the combustion process. This i3 4in
agreement with the theory of oparation given in Bection
ib. That is, the deviece is claimed to improve the quality
of the fuel passing through tha carburetor mixture circuit

by heating the fuel and inmtroducing 2 controlled amount of
heatad air. L

The theory of operation given in BSection 3b describes a
gystem that will heat ths small amount of fuel passing the
idle mistura serew and will introduce heated air into this
fuel, Howaver, replacing the idle mixture screw with a
heated sdcsaw that has an air-bleed does not guarante2 an
improvement in etiissions or fuel economy. The amount of
fuel and ait heated 18 relatively small compared to the
normal £low of fuel and air through the carburetor.

n Pharefore, any change in the mixture circuit may have

yittle ovaerall affec: on emissions or fuel aconomy when
driving. Also, a vahicle's induction system may already
perform afficiently and thus no change would be noted.

The 'statements in BSection 3h about earburetor iecing are
nisleading:  Carburetor ieing normally ocours  at
temperatures near 32°F. However, Zloing is to longer the
problem it was formerly. The feing problems were solved by

- a combination of fuel and vehiecle changes. The refineries

ndw use additives to alleviate the delngs ~ The
manu\fae\turérs now heat the carburetor base and inducted alr.

Alse, the brief deseription of the phenomenot by the
applicant, does not clearly describe how and why ledng is a
problems. tTeding is caused by the ocooling effect of the
alr=fuel mixture inm the venturi. This, in turn, causes an
tce build up near the throttle blade and idle ports. Under
thasa conditions, the engine may provide sufficlent power
for driving yet 8iall when idling., 1If icing is a problem,

 the device nay retisve the ice at the idle port, howaver, it

nay not remova the {ce obstrueting the throttle blade.

Pha deseription of the deviee provided with the application
was superseded by a new deseription, Attachment E. This
patent deseription adequately deseribed the device baing
avaluateds The descrviption piven of the water vapor alr
blead version adequately deseribed the comstruction of this
varsion but did not ddequately indieate how the proper
11quid 1evel 4n the water wvapor bottle would be
deteruined. This 18 critical since the flow of heated air
theough the idle mixture sorew would be strongly influenced
by the depth of the air inlet tube (item 76 of figure 1 of
tha patent application) below the surface of the watet.
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Also, because there are several different configurations of
tha 3dle mixture screws used in vehicle carburetors
(various screw diameters and thread pitches), EPA requestad
information on how they met this problem (Attachment D).
The response of the . applicant* adeguately describes a
practical approach that allows him to market only one basic
Hot Tip model that 4s able to fit wany different vehicles.
Howaver, the marketing ifdentification of these various
adapter needlas was not given.

(4) No emission or fuel economy claims for the device were made
in the application. Following is the response to an EPA
raquast (Attachment D) for specific claimsi ’

“rhe reduction in emissions and improvement in fual
aconomy have varied depending on the condition of the
angine and especially the carburetor. Individual
deiving habits are also a factors On cars without
gserious problems we have dropped emissions from 257 to
75%. Mileage incraases have been from very little to
20%." This statement was part of Attachment E.

il

(5) No cost data was provided with the application. 1In
responae to EPA verbal and written requests (Attachment D),
the applicant stated the cost would be $59.95 plus $20.00
for installation (Attachment C)s This was later changed to
$79.95 plus $20.00 for installation . (Attachment E). As
noted in Section 6a(2), because of the skills and equipment
required, installation and adjustment must be donte by a
qualified mechanie.

-y

% “Phe application does tot distinguish betwaen SAE and metric setew

threads because the heater units all have the same 10-32 internal
threads. The needles all hava the same threads on the shank that serews
into the heater and is locked in place with a loak nut, but the body of
the needle that goas into the carburetor may have many different sinzes,

shapes and thyveads. They are identified by the medel of the carburator.

18 whieh they ave to be installeds We prasently have needles to cover
the more popular Carter, Ford and Rochester carburetors as wall as the

most commpt Japaness carburetors. We are working on Holley and have
devalopad one main needle at present for it, with additional ones to be

added." Bee Attachmant B,




¢« Installation, Operation, Safety and Maint:-euariuei

(1) Appl ieability

Tha applicability of the product, as stated in the Section
4a, to essentially all carbureted gasoline powered vehicles
with unsealed idla mixture serews is judged to be correct.

However, the device applies to few late model wvehicles.
Beginning with the 1979 wodel year, most &M vehicles have
had sealed idle mixture secrews. And, beginning with tha

1981 model year, virtually all wvehielas have had sealed

idle mixture screws.

(2) Installation = Instructions, Equisment and Skills Required:

The installation instructions, Beetion 4b were omitted from
the application and were provided later, Attachment C.
Since othar information provided indicated that some
adjustment of the flow of the heated bleed air was
required, EPA requested’ clarification (Attachment D). In
fesponse (Attachment B), the applicant stated that no
adjustment of the blaed air was required.

Although the {nstructions imply that the device could be
instulled by a person with average mechanical skills,
simple hand tools, and the vehicle wiring diagrams, the
later statements about the davice installation* show that

proper installation and adjustment will need to ba
parformad by a skilled mechaniec who 1y famtlar with the

device and has access to specialized shop equiptent. The
instruetions did not state how this adjustment should be

done using the infrared equipment.

The estimate of one man hour for installation is judged to
be raasonable.

S

*"f believe tha device should be sold through qualified shops since the
best results are obtained when infrarved equipment is used for adjusting
the needles. It is not impossible for good mechanics to install them by
“ear", but 1 don't believe the average "haeck yard® mechanic could dehiave
tiaximutt benefits, Therafore, I prefer to Sue them installed with the use
of equipment. It is also extremely beneficial to clieak the aiy aleaner,
to fiake sure the cdrburetor float 1s set aorreatly, and ts check to sae
that the ignition system is in order. 'The infra-ped machine can give an
imtndiate elue 4f the carburetor float is not oparating corvectly." This
statetent 1s contained 4in Attachment B
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(5)

Operation " - i

Although the device will function automatically as claimed,
it may adversely affect vehlcle operation. The device
draws appreciable powar (2.5 amps, 35 watts). Depending on
how the device is installed in the ignition &ircuit, the

added current may overload the wiring. These problems will

be more acute, if two Hot Tips are requirved (four vemturd
and most two venturi carburators). g

~ Notes Although an additional wiring harness is provided w:l.tn the deviea,
. the 4installation dinstructions require the device to be' alectrically
connected through the ignition cirecuit.

(4)

Effects on Vehicle Safety:

Based on the description in the patent application and the
installation instructions, the device 1s Judgad to be
capable of being fabricated to be safe in normal vehicle
ugages Howevaer, the additional electrical load oa the
ignition eircuit may be too high fdr the wiring, especially
if two Hot Tips are required.

Maintenancas A

The applicant's statewent that vo maintenance is required
18 judged to be correct. However, the device, additional
wiring, and added electrical counectors would require the
nornal periodie inspestions accorded similar tomponents in
the vehiele.

Ef facts on Emissions and Fuel Economy:

(1) Daregulated Bmissionss

The applicant submitted no test data and made ne clainms
tegarding unvegulated emissions. The statements and data
supplied in BSection 5 thlate to regulated emissions dand
fuel eoconomy only. Howaver, dince the device does net
iodify the vehicle's combustion process or powertiain, the

device is not expeated to significantly affeat a vahicle's
unregulated etiissions.
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(2) Repulated Pmissions and Fuel Econouys

The applicant did not submit test data in accordance with
the Federal Test Procedura and the Highway Fual Ecortony
Test for the version of the device being evaluatad.®* These
two tast proceduras are the primary ones racognized by EPA
for evaluation of fusl economy and emissions for light duty
vehicles.** After numeyous telaphone and written requests
(Attachments' ¥, 6, and H) were made over a period of
savaral months in attempts to coordinate the testing of the
Fraedom Products Hot Tip, the applicant still had not set
up a test program. Because of the inordinate amount of
timae that had passed since EPA first received the
application it was finally necessary to conclude the
evaluation without waiting for this test data. The
applicant was so informed with the invitation to reapply
gor'an EPA evaluation onee he obtainad the required test
ata. .

As noted in Section 6b(2), EPA ig unaware of any
information that provides a technical basis to support the
clatm for improved emissions or fuel edonomy for a heated
idle tizture screw incorporating an air bleeds Therefore,
in the absence of supporting tachnical information or
‘supporting test data, EPA concluded that the information
provided did not support the claime for the device and that
it would have no beneficial effect on either emizsions ot
fuel econony.

7+« Conelusions

EPA fully considered all of the information submitted by the

applicants The evaluation of tha Freedom Products Hot Tip devise was .

based on khat information and our engineering Juﬂgement.

#fhe applicant did submit test data on tha Jet Heater (Aﬁtachment B)»
This is an earlier wversion of the devise that does not have an air

bleeds 'This data did not show a statistically significant improvement in

aither emissions or fuel aconomy.

%%The raquirement for test data following these proceduras is stated in
tha poliay documents that EPA sends to each potential applieant. EPA
raquires duplicate test sdequences before and aftar 4nstallation of the
davice on a minimim of two vehioles. A tast sequence consists of a cold

start FIP plus a HPED 6®, as a simplified alternative, a hot start LA=4
plus a WFET: Other data which have been collected in acaordance with

othar standardized procedures are acceptable as supplemental data in
EPA's prelitinary evaluation of 4 device.

11
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The information supplied by the applicant was insufficient to
‘adequately substantiate either the emissions or fuel economy banefits :
claimed for the device.

EPA is unaware of any data that demonstrates that replacing the idle
mixture screw with a heated screw incorporating an ailr bleed will
- significantly affect the operation of the vehicle. Thus, there is no ,
- paagson to believe that the use of the Freedom Products Hot Tip will 2
: banefie emissions or fuel economy. | s

i FOR FURTHER INFORMATION CONTACT:  Merrill W. Korth, Emission Control
Technology pivision, Office of Mobile Sources, Environmental Protection
| Agency, 2565 Plymouth Road, Ann Arbor, Michigan 48105, (313) 668=4299.,
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At tachment A'

Attachment B

Attaechment ¢

At tachemnt D

At tachiient E

Attachment F

At tachment 6

Attachment H

e e o Exeas ¢ —renk e SATERE mmal

List of Attachments
Patent Application. Provided as part of Attachment E.

Appendix III of application = Lettsr of September 4,
1981 from Gary Leonhardt of S8ystems Control Ine. to
Jack Passay of Freedom Products Inc. providing test

results of the Jet Heater.

tettar of January 4, 1982 from Jaek Passey of Freedom
Products Inec. to EPA rasponding to EPA talephone
request for claims for device, cost, drawings,
installation 4instructions, and missing page of
application.

Lettar of January 19, 1982 from EPA to Jack Passey,
Je. of FPreedom Products Ine. requesting additional
information about the device and clavification of
previously submitted information.

Letter of February 19, 1982 from Jack Passey, Jr. of
Frasdom Products Inc. responding to EPA request of
January 19, 1982 and providing copy of new patent
application. '

Lettet of March 9, 1982 from EPA to Mr. Jack Passey,
Jes of Freedom Products Incs confirming telephone
convarsation of FPFabruary 24, 1982 and providing a
suggestad test plan.

Letter of April 12, 1982 from EPA to Mr. Jack Passey,
Jrs of Preedom Products Inc. requesting information
and current status of test program of applicant.

Latter of May 27, 1982 from EPA to My. Jack Passey,

Je« of Freedom Products Inc. setting deadline for test
rasults for the Hot Tip.

13
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BACRGROUND OF THE INVENTION

Field of the Invantion

This invention relates to gas and liguia
tontact appavatus and mors pareieulariy‘aa a heated,
aiy bleed idle jet needle for an internal combustion
engine carburstor,

Description of Prior Art

Whitmore at a) 3.215;417, November 2, 1988,
discloses a carburetor idle valve heater whegein the
innar end of a tubular meeal housing is connected to
4 solid idle neadle valve and the housing sontains an
electric heating coil for the valve, A battery connection
is made to a plug in the outer end of the housing,

Kimmell 2,576,401, November 27, 1951 disclosas
an electric carburetor heater wherein fusl entaps an
outer container and passes through an enclosed percolati.

sonhtainer. Enesgization of the staprar motor cirouit
causes a resistor in the percolating eentainer to boil °
fuel therein and eject the fuael through sidewall
orifices of & closed end tube and thenca into the main
jet of the carburetor. A ssistance wire is wotnd azoua:,
the tube and the resistanes coil vemains energized aftes
the engine is started unuil the tempepature of the
incoming fue)l rises high enough to open a thermoskas .
switch. A heat insulating shield surreunds the coil.
Rwartz 2,723,339, November g, 1965, diseloses
a fuel activator for carbugetors wherain gasoline from
the carburetor bowl fiews down inte an electrically
hea&ed cup=shaped recaptacle and then £lows up theaugh
a tube into a fixed, main fuel discharge jet for the

carburesor throat or miving chamber,

15
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Eskew 2,846,989, August 12, 1958, discloses a | 7 o
carbugator da;ieer wherein tﬁe carburetor needle valva
- has a boge that is connected to one end of a tube by a | L e
coupling nut incorporating a sealing ferrule. The othex 2
5 eond of the tube admits heated air to an aix heater box

Jounted on the eshaust manifold of the engine.

“ Sehlichtling 3,077,341, February 12, 1983,
discloses an aiy blesd idle needle valve wherein an aiy
bleed inlet check valve ié opaned by high vacuum with the

10 throttle closed to lean ghe {dle mixture. Aanother aiz
.inlet port is opened by a thermostatic valvé during hot

weathey.

Probat 3,557,763, January 26, 1971, discloses .
system for inducting the vapor of a water-methanol solut..n
15 4into a port provided in the iniee manifold of an ineeznal
.cambustian engine, tha pnrt b&ing for the connection of §
accessories. The vapur is drawn from a ligquid vapor trzap . E
vasgel having a metered air inlet tube, :
Roek 3,065,907, February 11, 1978, disclosed a
20 system for bleeding air into the idle needle valva during

; : . normal operation and for injecting aiz and vater vapor

a1 S AN ST s LN o (TS0 60 eI b a1 = e e -

Wik e

¢rom a water resarvely vapor trap through the idls nsedls
valve during acceleration by a spring advanced, vasuum
retracsed piston,

25 Kipmes, Je. 3,275,022, April 8, 1975, discloses !
& vapor injeation system for channeling an cotans incveas. i

S

L
e

ing vapor from a llguid reservolr through a passage im the
idle adjustment sorew., The aipg inlet to the goservoiy i

T AL

i8 metered by a nesdle valve.
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SUMMARY OF $HE INVENTION
) ‘Thé heated, alr bleed needle valve assembly of
the pigégntlnvaﬁtion-is an improvemant in héatadfidle
.hildlu‘3§1vus'o£ the type disciasad in the afozﬁsaid
whitmoraAet al éatene_3.215,417.
an‘objeae of lhe'ﬁreSgat invention is to reducs
esthauat smissions of pollutanté{su@h as carbon fonoxide,
hydro=carboiig, ete, from an integnal combustion sngine
and to decyease engine fue) consumption. These objests
are accomplished by the iistallation of a heated idle
needle valve whish can béjﬁiktéﬁ to original eguipment
carburetors without modification of the carburetor and
which can be adjusted after installation. Anothar objact
is to ptovide susch a device which incorporates an ais
bleed passage and yet complies with both Federal and Stan:
«emission standards or regulations relative to the escape
of gasoline vapors from the carburetor to the etmospherva,
Exparitents and engine tésting with a cammere&al
engine exhaust gas analyzer have shown that pollutant
parcentagas in exhaust emissions can be raduced by subs
stitution of an electrically heated idle jat needle, suen
as that shown in the aforesaid patent to Whitmore et al,
for the original equipment neasdle. The wh}tmﬂse hested
needle assenbly {8 an elongate tubular deviee whish ean
be substituted for the original equipment needls valve
on fitbst carburators, aven uhder the eramped and crowded
conditions characteristic of noderh engines. In ¢he
thicmore et al device, an electeiv resistance wige hwatine
coll vlement i3 disposed within a tubulaz netal housing

wha

17
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‘ alement and both alements are conductively connected to hhé

idle needle valve for the carburetor. The needle valva

serves as an alectrical ground for one en& of the heaﬁing

‘ 5 : coil. The vehlole battery is connected qb an insulated

2 o - s plug on the other end of the coil. A cireuit is csmpleted

| thzougth the coll and the eoil heats the needle valve hoth
dirvectly and by heat conduction fwem the sﬁrrounaing
‘metal houding. The needle valve condusts a heat o the
adjacent zone of the carburetor throat structuge.

10 Raw gasoline, noritally aspirated fox idliné
when the throttle is substantially closed, is vaporised
by the heated needle valve, thereby redusing pollutant
emissions. MHeating the needle valva and the adjacent E
carburetor body by conduction facilitates engine starting,

89 S T B 1T T ST e 8 A b e .

15 particularly at low ambient temperatures,
' e is Eantemplated that pollutant emissiens
.and fue) consumption eould be further reduced by admiteinq .
a eorrectly metaved flow of air through a matering ox
air bleed jet formed in the aforesaid heatad idle needle
20 valve., Experiments were conducted by b9§ing an aly blead
passage of selected diameter axially through the needle
valve, which passage confunicated with the atmosphere
and with the casburetor throat at the idle jet port therein.
when sush an aly bleed passage is provided in & heated’
28 needlls valve and when the passage is of tho‘proper size ;
. for the engine, not only are emissions further reduced, '
- f - but the total pascent reduction in emissions exceeds the

f%‘ é I ‘ ggdqoelon vhich sould be expeated from the simultanecus : ;
%‘ ‘:‘ employmént btkneedle heating and of alr bleed technlques, ' :
3 ) 'E 30 These results were displayed by vagious ecomparative sontrsl f“
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tusts of heated only, air bleed cniﬁ. and heated aiz blead .
{4le needles, ﬁsinq a full size commereial “Sun® engine
analyzex. .

Although the addition of an aiy bleed passage
to s heated idle needle valve, such as the needle valve of
the aforesaid Whittore et al patent, raduces pollutant
admissiens to an unexpected degrae, the provision of an
aler bBloed passage that is open to the atwosphers, could
parmit the sscape of a very small volume of gasolina vapor
when the engine is not runniné. In some jurisdictions,
even this small fuel vapor escape could preclude official
approval and cartification of the device, Such fusl vapo:
escape ssuld be prevented by connecting a liguid vapor
trap to the air bleed inlet of an idle needle valve.
Howaver, the connection of & liguid vapor trap to an
alx bleed vagsion of the Whitmore et al asseibly doas nou

[

provide Qn acceptable davice.

paaausa of the interfevence, protrusion, overhat:
sto., of carburetor and engine elements in the vielnity o
the idle jet needle, the nost aczassible portion of &
heaeéa airsbleed needla agsembly foy selective sonnection
of an aly bleed inlet to a vapop tzap is the outermost
end portion of the assembly. fhis redquires that the aly
inlat passage be provided in the outer plﬁg that closes
rhe outer end of the tubulap housing, whieﬁ plug must

alst be dohpacted to the battery cirsult. In the pre«
ferrad assenbly the outer plug s insulated fzom the
pubulap mebaliie housing o avold short elrsulting of the
wire haating coil eloment through the housing and the
grounded needle valve. The {ngulation axtends along

wh
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the inner wall of thae hoﬁsing to preclude electrical
contact of the resistance wire corm with the housing. The
insulation must withstand the heat from the wire coil ang
the preferrved installation is formed as a braided fabrie
sleeve of fiberglass filaments or fibers, '

When bleed aip 4 drawn through the outer piug
of a heated air bleed needle valve assembly having
insulatidn of the charucter aascribed. minute particles s
glass fiber can be detached from the fibers forming the
insulation sleeve. 'The air bleed passage in the nesadle
valve is a small diameter metering passage, e.g. 0.020%=
0.030%, and uﬁless dislodged insulatlion particles are
drawn completely through the passage, that passage will
becoms plugged by insulation particles after a relatively
short pariod of operation. This ig pa:ticulérly e

‘wheh the air bleed inlet of the assenbly is connescted

las by a rubber hose) to the alr or vapor chunber of a
watey vapor trap. Waser vapsr drawn threugh the nesdle
valve assembly housing will wet dislodged insulation
pagticlas, theraby causing the parelefés to form a
paste~iike mass which collects in the needle valve aié
bleed passage and scon obstruats or plugs it.

En the heated, aig<bleed needle .valve assembly
of the present invention, plugying of the needis vaive
alx bleed passage by imsulation pasticles of the ilike ia

pravented by a small diameter, aiy conducking shield
tube connectad between the outei, aiz inlet plug and
an inneg plug that connects ko the threaded aip blesd
needle valve. fThus, even 1f partioles of insulatlon are
disledgad within the tubulap housing, they eannot be

wa

3

_ f_‘,,_:




oy o T T 4 Tt A s o

el s

&
=g

5

10 -

15

20

25

a0

TS WO T R IERE L L LS Y S By s —me——
N N " ] :

drawn ‘into the alr bleed passage in the needle valve.
Pruferably, the shield tube is a thin walled metal tube
having one end secured in one of khe end plugs of the
nesdle valve assembly by a light press £it. In ordes ho. ‘
insure that the electric heater coll provides the sole
ulectrical connection betweesn the outer and inner plags
of the assambly, the other end of the shield tube iz
éleckrically insulated from its assoeciated plug. In the
preferred smbodiment of the invention, the aforesald
‘ehield tube insulation is provided by fitting one end of
the shield tube with a sleeve of insulaéing matarial whicu
isolates the shield tube from the wall of the bora or
socket formed in the assoeiated plug for racaiving the
insulated end of the shield tube,
the heated air bleed idle nesdle vélva asseambly
of the present invention 48 a universal device in thas
‘a single basie heated housing unit can selectively ‘
mount any one of an assortment of needle valves, sustom ‘
Qesigned for a selected cavburetor. fThege axa tWo basic
vapiations in the speoifications of various aeedia valve:

~the adjustment thread diameter plteh and she optitum

diameter of the aly bleed passage. 2n accordance with
the present Lnvention, an assortment of Aiffevent
individual needle valves is provided to meet differens’
spegifications but the buter end of each needle valve

is formed with a single standapdized thyead, o,9. 4 10/32
thraad, %he inner plug of the aésaﬁhly body 18 eounbaxs
borad and tapped to form &4 complamentazy, internally
throaded souket, Thus, any sdlected needle valve of the

aggortiment can be sarewad to the cutey plug of the assemd)y.

The selocted heedle valve {s secured by & loaknud,
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BREEP DESCRIPOION OF THE DRAWINGS ' .
Figure 1 shows an installation of a heated air
bleed needle valve assembly connected to a liquid vapor

e ™

trap, wikh pars in sestion. !
5 Flgure 2 is an enlavged section of the preferre
“g ‘ - needle valva assemhi?'in the.installaeion of Plgure L.
| . Figuga:3 is' a greatly enlarged fragmentacy Sectic
of the sarbugetor end portion of the needle va;ve assembly.
Figﬁrg 4 ig an enlarged partial perspective of
10  the insulated end of the shield tube.
Figure 5;19 a saction like that of Flgure 2 showiay
a modified form of shield tube installatien.
Pigure 8 is a saction like that of Pigura 2
showing 8 modified form of shield tube, |
18 : Flguzes 7 and 8 are views of modifiad threaded .
, Ldle needles. ' = .
BESCRIPTION OF THE PREPHRRED EMBODIMENT
Pigure ) shows a preferrzed idle heedle valve

TE T it aD T

assambly of ghe presant invention £itted tov an iﬁeaznal
§ ~ 20  gombustion enyine carburetor and connected to an als

o T T TR TR

-ﬂ% " bBlaed vapor trap.

L | the down draft ecsrburetor ¢ 48 bolted to the
i | intake manifold M of an internal combustion engine in he
b usual manher, Installed en the carburetor is a heated
4 : 25  aiy bleed idle needle valve asgenbly V of the present
g . invention, fThe air bleed inlet of the needle V (to be .
i désorihed in datail presently) is connected by a £laxible
i hosa # &0 a liguid vapor trap T for preventing release
1 ' of gasoline vapors within the earburator to the aemﬁephere.

afu
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%;'{ ;h o | CARBURETOR

| _ The body 10 of the carburetor C is £langed at 12
? ; 2oy attschment o a flange on the intake manifold M in tha
2 g : | usual ﬁénner. The carbuzetor has the usual aiz inlet
: é ' § ventuss 14 in a fuel mixture delivery throat 16. A main
jat 18 supplies fual to the venturi 14 from tha carﬁuretor
3 bow) 20 in 4 manner well known in the art. Duzing apeséﬁisil . ¥
ﬁf the flow of the mixture of fuel and alr through the earbures ]
%5" P to an inlet port 22 in_the inlet manifold is contzolled by
’ﬁ: .30 a throttle butterfly valve 24, in the usual manher. " ! g;
b the idle jat portion of the carburetox insludes ' :
ﬁﬂif' an idle jet orifice 28 opening into tha throat 16 from an
{dle chambez 30 formed in a thickened cachuretor body
portion 32, ‘he chambex 30 rageives idling fuel from a

c 38 passage 34 formed in the parburetoy wall, which pagsage

l?”fi ? | ,connects to a fuel delivery rube 38 axtending into the

:; o _ sarburetor bowl 20 in a conventivnal mannez.

. | GENERAL DESCREIPTION OF NEEDLE VALVE ASSEMSLY

g Referzing to Figures ) and 2,'the major elements

_ 230 of the needla valva assembly V incelude a tubulasz meea1 

! 7 | housing 40 connected directly to ah inner pluy 42, which !“‘,

l : plug mounts the outer end portion ut an a&: blaed idle |
needle N, fThe body of needle N is ehreadad at 44 and
segeved into a cemplementawily thresded bove 48 in hhe

35  eagburetoy wall portion 32, ‘The inner end 50 of the

i pneedla N L8 cenigal to provide fop manual adjustinent of thy

-?g  effestive size of the idle jet orifice 28 in the usual

‘% | manner. A coil spiing 51 maintains the adjustment, The

;i ‘ needle N {8 formed with an aiy bleed passage P, to b

'5 30 desceibed ih detall presantly. a !
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in ocder:ta shozoughly vaporize the fuel dgawn
out of the idle jet orifice 28 duging engine opsration,
the needle N is electrically heated by an electric resista.uw [*
coil heating element ﬁf The heating coll extends batwaen |

§ the innex plug 42 and an outer plug 52 secured in the

housing 40 and i.n"sulaeéd therafrom by a sleeve 8. Tha sut::.
ﬁ[ s plug 52 has an alr bleed passage formed therain, as wili
‘l be dascribed in detail prasently.

Reating currant is supplied ¢o the rasistances

T L

battery B (Fig., L) via a 1£né 54 esontrolled by a éwiteh

30 heating elemeﬁt‘ﬁ from the ;ive.terminal of the vehiale | E:
56, which gwitch may operate if gonjunciion with the %

L TR e e A

engine ignition switcoh (not shown)., %he line 54 hag a

Lol

aonnector olip 58 that connedts to a nipple 60 (see Flg
16 ure 3) projecting fzom the outer plug 52.. When the swito:
.56 is closed, the cirouit is completed from the live post .
battery B, thzough khe line 54, khe outer plug 52, the
heating element E, the inner plug 42, the needle ¥, the
L wall 32 of the sarburetor ¢ and gzound, ¢
§% , 20 Iy ordey £o prevent plugging of an aizr bleed
. | passage ?'sa the needle ¥ and in acsordance with the

=,
et e s b AT 325 AT AT RIS,

;ﬁ- present Lhvention, & shield tube 87 extands betwaen the
;ii - inney and euker pluga 42,52 and Lsolahad aly bBleed vapor f
pagsing through the needle valve assembly V fxon the : B
2 25 interlor of the kubulaz housing 40 and the insulating
L slesve 8, ‘the importands of the shield tube 8T during
f vapor trap opapaiion will be explained in detall sube
i seguently. 3 .
| VAEOR TRAP 8

30 th sotie Jurisdictions the small volutae of fuel
ulle _ l '

)
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vapor that might essape from the alr bleed passage P in
the idle needle N, through the needle valve assatibly Vv

and to the atmosphera, represents an unacceptable emigsic.
In these jurisdictions, & liquid vapor trap 7 is instalisd

5 and is connested by the hoss B to the peedle valve
azsembly V.

- The nippla Goiprojaating from the outer plug 52 :%
| ' ' the nee&ie valve aésembly iz formed ¢n provide a tagminal '
5 , hose nipple structure 62 (sea Pigure 2) for redeiving one
10 end of the hose H leading from the vapor krap T.‘F

The vapor tzap T peemits blesdiny of the
'athSpheria aix into the carburetor idle jet dQueing engina
operation while trapping any fuel vﬁba:'hhat might otharf

wise be emitted from the alr bleed passage when the

e oot et o <o s b g ¢ IS

15 engine is not running. The vapor trap ineludes a water

raservoly, preferably in the form of a plastie containes
or bottle 70 (PFigure 1l). The boktle 70 has a thysaded.
filler neck 71 that receives a closuze cap 72. ‘the cap

is apertured at 74 for air tight connesction ko the
| a 20 associated end of the ﬁnse B in any sultable mannew, suul
as by a'fxietion £it, bonding, cementing, ets. <he
bottle 70 is partially £illed with water ¥, laeaving an
upper aipy chamber 75. ' |
ih order to admit atmosphezie air' into the air
25 chamber 75 in responsa to the partial vacuum developed ia
the carbupetor 15 during angine operasion, an air inles
tube 76 is provided. The upper end of this tube makes
an aly tight conneetlen ko a Eihting'7? sechrad to the
! bottle 70 and the lewer. end of the tube extends to the
30  boksom of the botsle.
w}2=




e
PO '

10

15

. m—— e

yhmen the engine is running and the hose H is
connected to the needle valve assembly hose nipple 62, al.:
and water vapor are drawn from the aiy chamber 75 of th.
bottla 70 through the hose #, These gases flow khrough
thé naadla valva assembly V and into the earburetor
throat 16.

When the engine is runaing and the hose H ia

- connacted to the needle valve agsembly hose nipple 82,

alr and watar vapor ave drawn from the airx chamber 75 o
the bottle 70 through the hose H. These gases flow thzeo
the needle valve assembly V and into the carbuyetoy thy-at
16. The resultant prassure drop in the aly chamber 75
causes atmospheric alr to flew as make-up alyx into the

aly inlet tube 76 and to bubble up through the Scdy oﬁ‘

- wateg W in the peservoiy. This sction malntains the

gas prassuze in chamber 95 ab substantially atmospheric
prassuge and provides a sourcs of aly for the chamber V!
during engine operation, Howaver, any fuel vapors thau
#ind their way back fzom the narbufeeoe theoat 16 to the

aléa

- £
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chamber 78 ara trapped in the bottle 70 by the body of
water W and will not be forted out of the tube 76 to the
atmosphera.

Under airaumstancas vherein escape of fiel

B wvapors to the atmosphere from the air bleed needle valve

- asssmbly V i8 not objectionable, no water txap T naed
be provided and no hose H iz connected to the hose nippls
62 of the needle valve 70.
NEEDLE VALVE ASSEMBLY DETAILS
10 rReferring to Pigures 2 and 3, the needla N is

threadedly attached to the inner plug 42 of the assembly

s — RS ST LW

Vv, in order that a specific needle may be selected from
an assortment of needles designed for various. carburetdes
and engines. As mentioned, the cuter threaded poriion

é . 15 44 of the needle mates with the internal threads 48

; ., formad at the saxburetoz idle chamber 30. The diameter
and pitch of the outer threads 44 may vary from nesdle
to needls, depending on the carburetor, but all needles
have outer end attachrent ehzaads'ao off tha safte pitech

20  and diamacer, The inner plug 42 is counterbored and
internally thzeaded at 82 to recsiva the needle attachw
ment threads 80 and the needle iu maintained in assembled
vondivion with the plug 42 by a leckaut a4, ‘

hs mentioned, the naedle valva N is provided wis.,

26  an aly bleed passage P, This passage i formed by drile
1ing an axial bors 86 through the valve body and into
the conieal end 50. A radial bora 88 intepswsets the

| ianer end of the axial bore 86, The diametars of cne
' o both of the air bleed boras 86,88 are selected to

' 30 pinimiue both fuel consumption and exhaust gas pollutant
wlde
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ﬁux' enissions. The latter may be measu:ea'by analyzer tests
| during ehgine oparation.

the tubular housing 40 iz praferably formed
from a.metal having a good cosefficient of heat conduction

.
e e Py T S

%_ N .8 such as aluminum or an aluminuf alloy. As hest ssen
in Pigure 3, the innex plug 42 is cunnected to the
sleeve 40 by a orimping operation. The plug has a shallos:

2 ; groove 90 into which is erimped a bead 92 by deforming
. the wall of housing 40, with a convantional erimping
30 tool. The resultant metal to metal joint facllitates

R T S
S

| sonduction of heat absorbed by the housing 40 directly .
i, o to tha nesdle N and henoe onto the .wall portion 32 of
7 . the cagburetor.

.3_ ' ‘ In order to mount the inner end of the heater

ff ' | 18 element coil B, the inner plug 42 has a yaduced diamatar

4 (tlidmble 94 formed with & flared out surface 96 (Fig. 3).

1?. | The inner end convolutions of the heater coll B are ‘
| ‘ forced ovar the flaved surface 96 of thimble 34 tuv make

'a snug eleatrical connection with the inner plug 42.

Phis conneectisn is made bafore the housing 40 and ia

: 20
siipped over and sgeouzed to the plug 42, as desopibed
b above.
ﬁ' , \ _ As seen in Pigure 2, the outer plug 82 also ! ;
§~ - , hags a flared projecting thimble 68 that aﬁuglv gaceives thi
al | | ' outer end donvolutions of the heater coll B in the nanner

i':ﬁ 28 desoribed in connection with Plgure 3.

; i . in g?aaxdanue with the preferred enbodinent of

i} _ the present invention, a matal shield tube ST extends

i batwean the end plugs 42,52 for condusting bleed alr throue:
¥ , 30 the assamply V. A8 ssen in Plgure 2, the outer plug B2

. wlfe :
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has an axial bore 100 that receives the outer end of
the shield tube ST with a light press fit. .
In order that the resistance coil element B
will provide the sole slectrical connection betwsan the
plugs 42,52, evén though the shiaid‘hube 8T is foried of
metal, the inner end of the shield tube iz aslectrically
insulated from the inner plug 42. This insulation is
provided by a short insulating sleeve 102 (Plgures 3
and 4) that is slippad ovep the inner end of the shield
tube in a pre-assembly operation and which snugly '
embpacas the shield tube, The thimble 894 of the end
plig 42 45 counterbored at 104 (Figure 3) to freely
receive the insulating sleeve 102 during assembly. The
inner end face of the insulated portion of the shield
tube ST makes no contact with other parts and hence the

shield tube dees not provide an elactrical shert for tha

i
gesistanca ¢odd) alanant B,

4

In assembling the ne;dla éalva assembly ¥, onu
end of the heater eoll B ia forsed svar one of the plug

thimbles and the insulation slesve 102 on the shield tubs

g0 is inserted in the counterbore 104 (Pigutm 3) in the .
thinble 94 of the inner plug 42. The other end of the
wire coil B i3 now forued over the outer plug thimble -
P, The euter insulation sleesve 5 is next slipped cver
and along the outer plug 52 untdl its ianer end abuts
the inner plug 42. fThe tubulay metal housing 40 ia
glipped over the insulating sleeve 8 and ths underlying
outeg piug 52, until the inner end of the housing
sugzounds the inner plug 42, as showh in the drawings,
The praviously nentioned cglmping operation to form

L
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the orimp that secures the housing 40 direotly to the
inneg plﬁg 42 can now be performed. 5

As seen in Figure 2, the outer plug 52 is
formed with & shallow groove 106 like the groove 80
formed in the innex plug, but the outer insulating
slaeve 8 surrzounds the geoove 108, Thus, when the
tubnlér housing 40 is crimped at 108 by the 6r£mp£ng
tool, thé outgr plug 82 is secured in the tubular housing
40 with a length of the insulating sleeve § txapped
betwaen the plug and the liousing. The resultant insula-
tion of the outer plug 82 from the housing 40, the
insulation of the shield tube 8T fyom the inneg plug
42 and the dtaposiﬁion of the iqaulating sleave § avound
the wize coil B all insuge that the coll B will provids
the sola_eleeerinal connection between tha outer-piug
82 and the inner plug 42 which mounts the electzrically
grounded needls valve N, ‘

Before the assembled valve ¥ is fitted to a
carburetor, a sturdy tubulag outer fabric sleeve 110 ia
snugly fittéed ovar the tubular metal hausiﬁé 40. The
outey sleave 106 fasilitates manual rotation of the
agsambly V for adjustment of the needle N in the earburahos
wall, paptioularly when the haaeaf’;otl B {8 energlied
and the tubular metal housing 40 has been heated,

Atter the needls N has baen thresadad into the
carburetor with the spring 51 surroeunding the needla, the
tcatotrical conneotor 58 18 Slipped over the connechor
nipple 60 and if a vapor trap asanmﬁly T 48 to be
employad, one end of the hose H is slipped ovée the
hose nipple 62, |
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By way of the specific examples, the diameter of
the axial bore 86 or of the radial bore 88 forming the i
aix bleed passages in the needle N, will be approximately '
8 0.56 mm (0.020 inches) for a typisal four cylinder engine
of about 2 1/2 liter displacement. Thé corresponding
diameters will be approximately 0.76 mm t0.030 inches)
for an eight cylinder, five liter (305 cu. in.) engine.
' The shield tube ST has an asternal diameter of sbout

o 7 10 2.38 mm {3/32 inches) and a borw of about 1,59 mm
{1/16 inches). The heater eoil E is formed of nichrome

wire of about 22 gauge or 0.635 tfn (0.025 inches)
diameter and has a resistance of about 4 ohins at | ]
21°¢ {70°F) for 12 volts B.C. operation. |
15 7 . the insulating sleeves 5 and 102 are woven
.88 tubes from fiberglass fibers, the tubes being come
meroially available under the trade name of Varflex,
manufactured by the Vagflex Company of Roma, N.¥.. M a
The needle N, the end plugs 42,52, the housing 3

20 40 and the buba & are formed of aluminum ey of an' dlumlu.:

alloy for good elestrical and leat conduation.
' OPERATYON |
then a needle valve assembly V of the present 1
invention 18 originally installed, the oziginal idle . o %
55 poedle valve is replaced by a needle N of the present ]
| {invention., This involves selecting and mounking a
4 C ' masshing thread needle & on tha‘innor plug 42. The | "
selacted needle N should have an als bleed passage P |
diameter suitable for the displacement of the engine,
‘ 30 typical examples having been given previously. The
; ‘ - wife
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eonnector wira lead 54 is hooked up to the vehicle wiring
system as indicated ln Flgure 1. If required by loecal
regulations, a vapor trap assenrbly T inoluding bottls 70
are mounted near therengine and the hose H is forced ove:r
the hose ﬁipplg 8a.

The';ﬁsemhly V i3 adjusted with the engine runnin;
and with the heétar coll B ensrgized and at temparatuze.
Gptimum.adjustmﬁnt is obtained by the usa of an engina
exhaust gas analyzer and a tachometar, such as the analyzers
manufactured by the Sun Electrical Corporation of Chieage,
IL.

With the throttle closed, the basic criteria fo
sptitmm adjustment are maximum ongine speed without engise
“rolling® and without fuel starvation and sealling, 2f
an engine analyzer is available, other oritexia ara the
minimizing of emissions such as €O,Nx and hydroearbon
gasas., A3 previously nentioned, it has bean £aﬁnd by
analyzing the results of operational tests employing the
heated aip bleed needle valve assembly of the present
invention and an exhaust gas analyssr, that the redustice
in emissions atdained by simulsanecusly emploving bosh
the needls heating technique and the aig bleed passaga
technique i3 greater than the reduction in emissions
attainable by the separate use of elther technigue. Mors
significantly, L{£ the emizsion reduchions attalnable
individually by the kwo technigues sepagataly age
combined o provide a statistloally correvt thespatical
conbination ruduction figure (the produst of the
individual figures), the aforesald operational teses
have shown that the emission vedustion ateained by

~1pn !
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applicant's double action nesdle assenbly exceeds the
reduction that would be theoretically provided if the

- aforssaid two technigyues (heatiing and air bleed) weras

sinultanecusly employed.

1€ the watex trap T is fitted, the gas drawn
through the needle assembly V will contain water vaposz.
Whah no shield tube BT {s provided, this gas dislodges

‘particles from the insulating slesve 8, Any tendeney

of these dislodged particles to plug tha aiy blaad
passages P in the needle N iz aggravated when the gas
eontains water vapor. Thé water vapor facilitatas
agglomeration of dislodged particles into a sort of
pasta, with the resulbant plugging of the air blesd
passage P,

By isolating the minture of air and watey
vapor flowing through the naeéie valve assembly from the
insulating sleeve 8, the shield tube 5T pravents the afor;»
said entralnment of insulation member particles in the
gases drawn through the alir bleed passage P, ‘thus,
the heated air bleed needle assembly V of the presant
invention will operate indefinitely without plugging,
even though a liguid vapor twap © {8 emploved. Dhia
result is not autainable if¢ the shield tube 81 is
omitted, In faok, even if the Reedle valva asgembly
V is employed without the liguid vaper trap unit 4,

80 that atmospherie aly iy deawn diveetly into the
bore 100 in the shield tube, the shield tube &%
insures that no parkicles of insulation material san
acounulate ih the neadle aiy bleed passage P, even

undey hiyhly huinid aemospheric conditions.
. -1,
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f a metal shiald tube 8Ta is provided which serves the same
 function as the shield tube ST of the proferzed embodi-

!

Figuze 5 is a longitudinal section like that of

Plgure 2 showing a modified form of eﬁg invention. Siﬁca
the only difference between the forms of Figura 5 and thas
previously desoribed relates to the assembly of the shieli
tube, the raferance numerals employed for the alaments o
the ambodiment of Figures 1-4 ave applied without change .
to the abzraspunding elements in the embodiment of Fliguns |
5. Howaver, where elemanits in the embodiment of Plguzs
5 have been modified, the subscript “a" has been applied
o corresponding reference chagactexs,
In the neadlé valve assenbly Va of Figure 5

ment, but in Fig. 5 the shield tube is insulated from
the rear plug instead of from the front plug, as.in
Plgure 2. In the embodiment of Figure 5 the bore 104a
in the frent plug 424 has a dlameter that receives the
shield tube &Ta with a light press £it. ‘The bors 100a
in the thimble 98a of the rear plug 52a has a diametsr
lazge antugh ko freely reseive an insulating slesve 102a
that snugly embraces the rear end of the shield tube
8Ta. Except for the physical tzansposition of the
insulating sleeve from one end ko the othey end of ihe
shield tuba, the asssembly steps and the mode of operaw
tion of the embediment of Flgure 5 i8 like that desoribuec
ih sonnection with the praferved embediment of Figures
1=4, ‘

Plgute 6 shows a similar modified form of the
prasent invention wherein the shield tube 1s formed of

w3le
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a nenaondueting, heat vasistant matexial. In the heated
aiz bleed needle valve assenbly Vb of Figure 6, as in the o
gase of Figure §, the elements of the assembly which are |

LT

modified are given the same raference characters as thoese
5 previously applied but with the subseript "b" applied
‘ ‘ therato. I
‘ . 1n the form of Pigure 6 the shiald tube 8Tb is
| ‘ | formed of a noncenducting, heat resistant matewial such ax
. glass, sintered aluminum owxide or a heat resistant
10 thermosetting resin., Nelther end of the shield ﬁube swb
need ba insulated from its asscciated end plug, so that
the bores l04b in the front plug 42b and 100b in the
year plug 52b recsive the associated ends of the shield

tube directly without need for an insulating slesve, as
18 before. The shield tube STb of Figuze 6 has a nice
siiding £4t in the bores L04b,100b and end stop shoulderzs
are provided for axially locating the shield tube. The
genexal principals of assembly and mode of operation of
the form of the invention shewn in Piguze 6 ave lLike tho.

20 previously desegibed.
KEBLE ASHORTMENT

'é ' The heedle N (Pigs. 1=3) has mounhiﬁq threads l
80 of a standard diamsver and piteh, eg 10/33. The
gagburetoy threads 44 have a larger diameter snd a finer
25 piusech, eg 1/4%/36.
Ploures 7 and 8 show two additional axanplaes
of assorted needlas which are esnstrusted to fit the
carbupetor for a given ongine but each of which san be
mountad on a sihgle mastes needle valve assembly V,

A 30 va ox Vb in accordanee with the present lnvention,
- _
o «9%a




(o A R R

I M o ST R S R S R T T

10

15

20

25

Tha needld Na of Flgure 7 is 1ike the needle N praviously
desuribed except that the diameter and pitoh of threadsa
44a that are goceived by the body of the carbuxetor C axa
tdentical with the diameter and piteh of the standard
nounting threads 80 that mount the needle in the innex
plug. In other words, the needle Na of Plgure 7 i8
uniformly threaded along its length. In the embodiment
illustyrated the mounting threads 80 are size 20/32 for

all needles.
The needle Nb of Flgure 8 has threads of unifor:

pasis dlametey alohg iks length but in this needle Lhe

~carburetox threads 44b aze of a finer piteh (eg 10/40)

than aze the standard ngadle mounting threads 80 (10/32),
previously dasopibed.
Having completed a detailed desoription of
,several embodiments of ny invention so that those skillad
in the art may practice the same, L van be seen ;hat L
have disclosad heated alr=bleed needle valve assemblies
which improve fuel aconony, reduse exhaust emisaions,
aan be saleckively connected to a liguid fuel vapor
trap, which will operate indefinitely without plugging
of the air blesd passage running thpough the jet needle,
and which ean be fitted with sny che of an assortment

of threaded nieedls valves,
CETt lw
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i% : | 1. &an adjusta\lu idle ﬁeEdt& valvq asgembly !
QE- _ for controlling ehe aspitd?ian of idling fual into the ‘
?%- | throat of an internal combustion engine carburetaz at a
ﬁﬁ . ' sone downstream of the thf.vcla Vaiva, said asgenbly =
é; ’ comprising a threaded nesal nuedls vaive, an elongate %
f? ) tubulay metal huus&nq. Jinrkz metallie plug means for ?
g_ sald tubular housing connectad to ghe buter end of ?
%é; said needle v&IGa, cutay metaliie plug means for sald ‘;
%é; housing, means for insulating one of said pluy eans ?
;? from the housing, a gubular electric insulating gleave 2
Eﬂ within said housing, a helieal heating coll of rasistancw ;
%f' wive within said insulating sleeve connucted betusen N
X sald outer and inner plug means, and means fox providing g
;*; , &n electrinal connection to 8ald outer plug neans foz . {
%r | _ energlaing said coil: the improvement whervein said %
5? Lo " peedle valve has an aiy bleed passage extending axlally l
é;n | from its outer end to a transverse pagsage at its innex |
'21'- . ~ end, an axial alr passage in said lnner plug means
?; | eommunieating with sald g:edle valve passage, an ALE
?é inlet passage in said outeg plug reans, a‘small dianetex
ﬁﬁ | aly conducting shield tube extending between sald outer
and ianay plug means and eommunicating with the aiz
iﬁ passages therein, sald eoll of yesistanee wire providing i
’ﬁj the sole elesksical connestion between sald outer and !
§§ '7‘ inney plug meand, and an a%r 1ine sohnection on sald
?§2 1 cutep plug means for selectively conpeating sald plug
. ' ' means so an alr inlee vapor trap. !
- \
b
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2, fThe needle valve assembly of oclaim 1; _ ' " '
wherein said shield tube is fogmed of‘metal and means 4
for electrically insulating one end of sald shiald tube ;
from one of said plug means. . ' i
: !
; 3. The needle vglvé assembly of ela;ﬂ 2 |
S whorein the other end of said shield tube is mounted
-{g § ‘ directly to the other of pluy maans. |
4 § | 4, ‘'the needle valve ussetbly of elaig|§:
_? % wherein the alr pausaga in said one plug means has u
ié % - porsion that iz larger in diameter than the diametexr of
.g? ; said ope end of the shield tube, said shisld tuba.
E? o insulating nmeans somprising an &nsu&aﬁiﬁg gleava ;
‘i{ surrounding said one end of the shiald tube and disposed ‘
iﬁ : in said lazger diameter portion of the lnnex pluy means
ﬁj § | « pagsage, - .
i ¢ ' ;
%; B fhe needle valve assembly of claim 4; where.s
E[ sald gﬁield tuba insulating sleeve i8 a Eiber ylaas
Hf . SabrtE.
*%= | - | 6. fthe needle valve assembly of slaim 4
;a whereln said shield tube 8 mounted directly in the '
%3 aly passage of sald outey plug means with a Light ' ;=
i' prass fit. E.
-;? ; . 9, fhe needle valve assembly of alaim 1y
‘ﬁﬁ "} . eompilsing a lguid reservoly aiy lnlet vapor brap and
§§. | aly vondult means detachably connected bekween sald :
[ ' | vapor trap and the alr 1ine cennection on sald outey
E; a pluy meaus, |
-
3 |
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8. Th; ndedla va;ve assembly of &laim 73

+

wharoin sald elestrivcal connection means vomprises a

.gonnector clip detachably vonnected to sald outer
" plug means batween sald air line connsction and said

housing.

§, fThe needla valve assembly of claim 1y
wharein the inner portion of said inner plug means i;
formed with a threaded socket communicating with the
aly passage in said inner plug means, the outer end
of said nesdle valve being extarnally threaded and
saravwad into sald sooket foy faeilltating attachiment of
any one of an assortment of heedle valves to sald
inner plug means and a Jooknut for the extarnal threads

on the outer and of sald ﬂeedlé valve,

10, An adjustable idle needle valve assembly
f&r the earburetor of an internal combustion engine,
eald assembly being of the type having a threaded nesdle.
valve with an aly bleed passage tharethrsugh, an eleotziu
heater unlt somprising a tubular housing, inner pluy
means for connecting the innex end of said housing ko
the outaz end of said needle valve, slectric terminal
plug means for tha outerrend of the housi:ng. reans for
insulating one of said piug naans frem the housing,
s helical elastriu heating ooll within sald housing
connactad between said plug means for heating said
needle valve, an eleactiie instlation sleevs sugrounding
satawooil. an air bleed passage through vach of said
pluﬁ meang and a hose nipple on sald elastuxic tesninal
plug means; the improvement comprising & small dlametes
mokaliie aiy conducting shield tube, means for meunting
said shield kube betwaen sall ‘plug means and in cofte

AT U AR R piintalveiiod N s i _- -

§.




. | electrically insulating said shield tube from one of.
said plug means to prevent shorting ocut of said heating

s ' ' eoll by said shield tubs and means for seleavively
| eennaéﬁing the hose nipple on sald eleotpic tetminal
plug means to a vapox trap.

11, The assembly dﬁ claim 10; vharein said
shield tube insulating means comprises an lnsulating
sleeve disposed besween an end of the shield tube and

the assoolated plug weans,
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ABSTRACT OF THE DISCLOSURE
'An adjustable idie needle valve assembly
for an internal combustion engine carburetor includes
an air bleed threaded needle valve mounted on a plug
5 for a tubular metal housing, an insulating fiberglass
. slasve in the housing and an eleetric needle valva heac.:
aoll within the insulating sleeve. The heater coil
axtends batween the needle valve mounting plug and an
outer aip inlat plug for the tubular metal housing,
10 An alv-conducting shisld tube extends batwean the N
plugs for isu&aeing_the £low of bleed aliz from the ' !
!
|

insulating sleebe, particularly when the outer plug .
is connected to a liguld vapor traps
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ENVIRONMENTAL ENGINEERING -~

DIVISION

In reply refer to:
413-81-213
Project #7801-019

September 4, 1981

Mr. Jack Passey

Freedom Products, Inc. |

P.0. Box 700

Freedom, CA 95019 .

Subject: Test Results of Jet Heater

Dear Mr. Passey:

systems Control, Inc. (SC1) performed emissions and fuel economy tests in
accordance with procedures sgecified by the Environmental Protection Agency.
The tests performed were duplicate LA-4 driving cycles and an SH cycle for
aach of three different configurations. The LA-4 driving cycle is the cold
transient and cold stabilized porcion of the Federal Test Procedure (FTP).
The SH eycle consists of a 3-minute cruise at 50 mph followed by fdentical
hack-to-back Highway Fuel Economy Tests (HFET).

The three vehicle configurations were as follows:
Test 1) Baseline with vehicle adjusted to factory specs.

Test 2) Vehicle with "Jet Heaters" {nstalled and adjusted to Freedom
Products Recommendations.

Test 3) Vehicle with stock idle mixture screws fnstalled and idle
mixture adjusted to give smoothest idle with highest manifold
vactum, ,

The LA=4 driving cycle {ncludes accelerations, decelerations, idles, and
cruises. The maximum speed driving is approximately 56 mph and the avera?e
speed 15 approximately 26 mph, The driving cycle {5 performed oh & chassis
dynamometer and represents typjcal driving, Emission data repeatability is
usually #20 percent, Fuel econony repeatability is usually 25 percent.

Yasts were parformed on a 1978 Chevrolet Monte Carlo with a 306 cu. in.
V-8 engine automatic transmission, afy conditioning and with 63,000 mites
aceuru ated, A1l three tests ware performed using & 3,500 pound {nertia and
10.7 road horsepower. | S

¢
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* - Mp. Jack Passey
September 4, 1981
Page 2 of 3

4

The results of the tests are as follows:

- FUEL ECONOMY

PIDESIEA L= = ) B ai-ﬁxG- 45- VLA Mt S FLL_* S

Test 1 « Vehicle Factory Specs "0.655 7.5 0,782 569.9 15.21 21.05

Test 2 - With "Jet Heaters" 0.660 11.58 0,728 571.8 15.06 20,98
Percent of Change 0.7 54,4 «6.9 0.3 0.8 =0.3
Yest 3 « Veh, Adj. to Best fdle 1,748 39,72 0.778 555,6 14,23 21,03
Test 2 - With "Jet Heaters 0.660 11.58 0.728 571.8 15.06 20,98

Percent of Change ~ «62.2 =70.8 =~6.4 2.9 5.8 -0.2

e e TR AT AT NI T WA T P e
'
»

w/o

Percent Change = ( W-w/o 100%)

In addition to the driving cycles, another fdle test was performed mea=
suring emissions with the infrared analyzer. Two measurements were taken.
One with the vehicle in Test 2 configuration. The other was with the vehicle
in Test 3 configuration. The results are as follows: -

‘ IDLE RPM INDRIVE _CO % _ HC PPM __ VACUUM
With Stock ldle Jets 500 3.4 2.6 230 230 16.4"
With "Jet Heaters" 600 1.4 .75 180 160 16.2"

£Q = Engine Out (Ahead of Catalytic Converter)
TP = Tai) Pipe (After Catalytic Converter)

The results show that compared to a vehigle that 1s adjusted to factory
specifications the "Jet Heaters" increases the CO emissions with no signifi.
cant change in either urban or Highway Fuel Economy.

However, compared to a vehicle that {s adjusted out of specification but ’
to "Bast 1dle," the "Jet Heater" significantly reduces both HC and CO emis-

T o g T = e o [y
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iE. o *  Mr. Jack Passey
, September 4, 198] .
Page 3 of 3 ' i

_ If you have any questions please fee! free to call me or Dick Carlison at
(714) 956-5450. We are returning the “Jet-Heaters“ separately. o

Sincerely yours,

 SYSTEMS CONTROL, INC. |
Environmental Engineering Division

Hany 7.

Gary Leonhardt
Project Engineer

GL/Jp

¢¢t R. Carlson .
F. Labun .
P. Meyer ‘
T. Thurman
Contracts

%
-
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i . 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

' M‘}. ANN ARBOR, MICHIGAN 48108

e pactt ; | i
January 19, 1982 - AlR AND v?fgi“gghai.&eemsur .

Me. Jack Passey Jrs
425 Hecker Pass Rde’
Watsonville, CA 95076

|

Dear Mr. Passey! I

. Oun December 8, 1981, we received your lettar dated November 24, 198l in
2 i which you applied for an EPA evaluation of the "“Freedom Products Hot
T4p", an emissions/fuel economy devica. We notified you on December 10
that page 3 of the application was ulssing. We recefved page 3 on

January 7, 1982.

Our Engineering Evaluaticu Oroup has made a preliminary reviaw of your
application, Based on this review, our phone call to you en December 10, 3
and the information provided im your letter of January 4, we have iden- 7
tified several aveas that requive additional ciarifisation prior to fur= N
ther processing of your application. Our comments below address the i
individual sections of your spplication. . : "

1. Sactisn No. 2 = Marketing Tdentification ' ,

Sevaral dJdifferent variétians of this device (heated idle mixture ™
: serew) were deseribads They are! " ‘ : L
a. Preedom Products Hot Tip of your application. It incorporates
both a long internal and a short external air bleed. o '

= () R

b, Profarved necedle B of your January 4 letters It ineorporates a i .
long internal aly bleed. -
as DPreferrad neadle B of your January 4 letter with vapor bleed.
1t incorporates a long internal air bleed through a vapor bottle. -
de  Modified needle ¢ of your January 4 letter. It incorporates a

short internal air bleed with a check value.

; as Needle D of your Janvary 4 letter. It incorporates & short | i
2y internal air bleed. : i ,
S £, Freedom Produnts Jet Heuter of your January 4, letter. It :
apparently has tio aiy bleeds s

S I . |
i N Feot tha corraspondence and our telephone conversations, it is not )
clear exastly to which variation your application applies. Please
& - specity which device or devices are covered by your applieation. .

* | Aldo your applidation does not distingulsh botween units with BAE or

getyie scraw thteads, Other literatura suggests that both are availe
¥ , able. Do you market SAE and matric versions? 1f so, hovt ara they A
bl - ‘ tdentified? How many different models of your produst are requived .
A © to covet the range of applications? - : -
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8.

Section 3 = ldentification . f Inventor/Patant Protection.

" In our discussion of Deeetnber 10, you stated that Appandix 1 « (ecepy

of the patent) referved to an earlier device and was subdittsd for

, background inforumation purposes only. 1Is this correet? This patent

appears to describe the Jat Heater. Is this corract?.

In our discussion of Ddcember 10, you stated that Appéudix I1 =~

(Vescription of Unlt) was also & copy of the new patent hpplication

and that this was the devica being submitted for evaluation. Is this
correst? |

Saction 8 = Demriptioﬁ' of Nevice

. ‘the desoription of the unit (Appendix II) is presumed to apply to the

device indicated in Section 2 of the Application. This appears to be
what T have identified in item 1 above as a. Preedom Products Hot Tip
incorporating long internal and short external air bleeds Is this
corvact? :

Section 9 = Applicability

You stated that the device can he used on essentially all vehicles
with unsealed idle mixtute seravs. Many vahlcldd 'manufactured during
the past saveral yesvs have had features to d:t.seou.vage tampesing with
the jdle mivture. Your non=air bleed units apparently {ncorporated a

- limiter funetion to prevent tampering. Does the device applied for

have a similar anti-tampering feature? 1If yes, please degeribas,
Section 10 = Iuatéllae:lon insﬁmntions

The :!.nstallatidn instructions pruvidad in the application antl your
letter of January 4 appear to apply only ot a non=air bleed idle
nixture serew heater =« the Freedon Products Jet Heater = and not to
the device applitd for which this application was submitted. I8 this
correci? Thesd instructions appear incomplete for any of the air
bleed devieas noted in item 1 of this letter. 1Ts this corrvect?
Please provide detailed installation and adjustment instructions for
the device which you identify in item 1 above as tha device for which
you are redquasting an evaluation.

Section 12 = Maintenance

You state that the deviue requires no maintanance. Howvar Appandix
11, pagas 7 and 8, indicute that maintenanse is required. Please

‘axplaine

i

Seation 15 = Tast Resules

The test vesults appear to be for device tdentified in Ieam L above
as Needla D. I8 this corrast?

that are the specific emisajon and fuel acototy alaits tb be made for
youy dew.cu? ‘
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9.

10.

11.

How will the deviee be marketed. You stated on December 10 that

marketing was to be done primeipally through tune-up shops. However,
your latter of Janvary 4 stated that you currently market the device
yourselves but are now attempting to market the device through retail
chaing. Please clarify.

Ave any of the required imstallation parts (wires, electrical con-

nectors, ete.) includad with the devisca « If yes, plaase specify
what: iz included.

. '
i

On December 10, you stated that tha price of the device was $39.95

~ and ghould be able to ba installed for about $20.00. This appears to

ba for the non air-blaed Jet Heatar. DNo the same prieas apply for
the various a:f:rwbleed heaters?

Bubmittal of the information requeeted above will be necessary to further
process your evaluation. In orvder to process applications efficiantly,
we astablish a schedule for each one. I ask that you raspond to this
Jetter by February 10. If you have any questions or requived further
information, please contact me (313) 668=4299, '

Sincerely,

Marrill W. Korth.
Device Bvaluation Coordinator
Tast and Evaluation RBranch

i - )

T P L R RO S T T TR P TI RTes T L St ST L T T W, b4 A W A B, A Y. & Pl
1. t"‘_ T ) L . . .. ., . - ) . . -

51

e i L b

La




NV b e iy 5 1 g« e S -
_ . ) | wwpe . ATTACHMENT E
FREEDOM PRODUCTS INC. 52
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__FREEDOM, CA 98019
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IO U A ST RATIRLTY

" 408
Febraury 19, 1982 7284738

Mr. Merri1l W. Korth
U.s. Environmental Protection Agency
Anr, Arbor, Michigan 48108

Dear Mr. Korth:

.78 In response 4o. your letter of January 19,.1082, I will answer-
= . sach question in the order they are presented. I am also enclosing
gl | a copy of the patent which has been submitted to the United States
AR -, patent office.

1. Section No. 2 « Marketing Identification

E asby¢  The Freedom Products Hot Tips B incorporates the =

A \long inkernal and short external air bleed tube as 8
L - . per the enclosed patent application. This is the device ]
E we want to have tested and want to market. The long

- - o internal air bleed heats the afr better than the short

. air bleed,but its main purpose 15 to enable us to filter
- 8 - out particulates and to pravent the bleed back of va?or

K | after the engine is stopped by use of the vapor bottle

or filter bottle as 1t may also be called. In states

such as California, ! balieve the filtar bottle weuld

3 be a necessity. If other states that don't have a

R ggl1ut1on problem would permit it the device car also
> used without the bottle.

; d. Modified Needle C with the check valve was submitted to ¢

e California Air.Resources Board. It's purpose was to prevent
s = - ~ the bleed back of vapors. The A.R.B. denied us an exemption
T bacause 1t admits particulates from the atmosphere into the
] an 1n:.d }2 ie also more cumbersome to install so we have
rejected 1t. /

-39 | g, Needle D with the short internal air bleed is the style that

S was used for testing to check the feasibility of using an

. airkb;$eg. It 1¢ not tn be considered tn future testing or
marketing. |

' f. Freedom Products Jet Heater doss not, as you have noted, have

! an air bleed., 1t 1s the device that we have, California
L Afr Resources Board exemption #0109 on at present. We have
e s01d these in Californfa., The "B" needle works about 50%
o battar and we would 11ke to replace the solid needle with

s | i1t which 1s the reason for this application,
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© - We are working on: HoTTey and have developed one main needle at

3. Section 8- Description of Dev&ce‘

53

The application does not distinquish between SAE and metric screw
threadd: because the hedter units all hive the same 10-32 internal
threads. The needles all have the same threads on the shank that
screws into the heater and is locked in place with a Tock nut, but

the 'body of ‘the needle that .goes' into-the earburator may have many
different sizes, shapes and threads. They are identified by the

model of the carburetor in which they are to be installed. We |
Eresent1y-have needles to cover the mora popular Carter, Ford and
achester carburators as well ag the most: common Japanese carburetors. |

present for it, with addttional ones. to be added.
2. Sections 3- Identification of Inventor/Patent Protection

Appendix 1 15 the Jet Heater or the needle in "f' abova.

Appendix II is a Copy of a patent application involving the

a1r bleed, but the enclosed new patent apvlication is to take
., 1t's place and 15 the device baing sutmitted for evaluation, .

Yes, the Freedom Products Hot tip is the one idantified in
ftem I as "a" but with the description as in the new Appendix
Il as mentioneq above,

4. Section 9- Applicabiiity

The devica can be made tamper proof by drtlling a small
hole ngar the needle end: and' running a wive thraugh
the hole and installing a.lead seal between the two
heatars. On sthale application a stamped |
part as illustrated here is installed under T e R
a carburetor flange mounting nut and wired to the heatar.

6. Section 10- Installation Instrustions

The installation instructions for the solid needle and the

Hot Tip with afr bleed are virtually the same. The Hot Tip
usually has to be backed out a 1ittle more, because of the air
bleed, to get a smooth idle. The addition of tha vapor or
filter bottle would reauire a simple diaaram showing a vacuum
line from the haater end to the bottle. The bkottle 18 mounted
on any available space under the hood with a bracket held on
by sheet metal screws. |

6. Section 12-Maintenance

The only maintanance that is requived {s the same as for any
carburetor in that contdnved usace causes carbon build up in

the fdle civcuit, If 1t gets pluaped up as with a stock {dle
scraw 1t may haveto be ramoved for a reaular carburetor cleaning
ob, The electrical part has 100% dafety margin against

‘burn out and we have never had a failurs so far. - .
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Saction 15« Test Results

i | Yas, the test was conducted using heedle D,

3 8. The reduction in emmistons and i{mprovement in. fuel economy N &

o have varied depending on the condition of the engine and TR &
aspecially the carburetor. Individual driving habits are also ‘ T

- a factor. On cars without serious problems we have dropped :
emissions from 26% to 76%. Mileage increases have been from
very 1ittle to 20%.

9. The marketing of the davice is the most difficult problem to
- solve. I have interviewed promoters,brokers, wholasalers,
- retailers and have been approached by two large corporations
interasted in an out right purchase. 1 balieve the device
should be sold through qualified shops since the best results
are obtained when infra-red equipment is uséd for adjusting
o  the needles. It 18 not impossible for good mechanics to instal)
= - them by "ear", but I don't beliéve the average "back yard" mechanic
. could achieve maximum benefits. Therefore ! prefer to see them
installed with the use of equipment. It is also extremely
baneficial to check the air cleansr, to make sure tha carburetor
float 1s set correctly and to check to see that the ignition
s*stem {8 in order. - The infra-rad machine can give an immediate
clue 18 the carburetor float is not operating corractly..

g oot}
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10. A wiring Harness is included with each set and includes a
9 amp fuse and holder.

11. The price of tha Hot Tip Heater may be adjusted to $79.95 as
{t is more costly to manufacture. The installation should
cost the same if no vapor bottle is used and some shops may
possibly want $25.00 1f the bottle is used. The $20.00
installation 1s an average cost. Some heaters, as on &
Courier, can be installed in half the time and should not ;
cost as much., - ' ’

Thank you for the opportunity to answer these questions. I o b
“will look foward to hearing from you after you have looked over '
the information.

Sincerely,

ng Jack Passey Jr,
s Prasident of

Freedom Products | |
;;Qnﬂg'i7%zmugb éﬂ%. | 3
425 Shecker Pas Rd, B
Watronville, Ca 95078 | : ;
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Maxch 9, 1982
_ ORFICE OF
AlR: NOISE AND RABIATION

Me. Jack Passay, Jr.
425 Hecker Pass Road
Watsonvilla, CA 95076

Daar Mr. Paszsey | -

The purpose of this latter is to confirm the ditems discussed in your

letter of February 19 and clarifiad in our telephone conversation of

. * pPabrudry 24. We are also providing you with a suggested test plan which
’ you 4 1 use at an independent laboratory to evaluate the "Hot Tip".

Following is a summary of what we understand from recant communicationst

1. Appendix I to your application of November 24, 1981 described an E
asrlier device. It was submitted for information only and does
not apply directly to your applieation.

9, Appendix II of your application described a model with an
unshielded long internal aiy bleed with undercut threads provid-
{ng an external air bleeds The application no longer applies to
this model.

3, The copy of the patent enclosed with your letter of February 19 B
describes the device to which your application applies. It b
incorporates a shielded, heated, lomg internal air bleed. This
model can be used with or without a vapor bottle. ,

4. 'The ailr blead' of the needle is preset. There is no clamping of
‘ ‘  an attachad bleed hose either to check out, imstall, or adjust %
the air flow through the bleed. The only adjustument ia by the

turning of the threaded needle in the carburetor body.

5. The application currently aovers the model without the wvapor
bleed. VYou were unsure as to twhethex. the application should
also cover the vapor bleed version. Please inform me 4f the
vapor bleed model is to be ineluded in the application.

6. The installation lnstructions in your application apply to the
device tow desoribed as having no vapor bleed. -

7. 1f you deeide the vapor bleed model should be included in your
applicatien, please provide the installation and operating in-
structions for it. Be sure to include instructions about re-
£41ling the teservolr.

8 For the vapor bleed model, you ware unsufe of the water davel.
 ffhat 48 the height in inches of the water lavel in the bottle
above the subiherged end of the air inlet tube? s |

o ot -




R i PO DL 1 23 L ¥

9., Tha electrical load of a single needle is still the 2 1/2 auwps
quoted in your letter of January 4.

10. From a standpoint of welectrical loads on the vehicle, there are
no problems associated with hooking up two needles to the igni-
tion switchs

11. The test data submitted with your application was for the nodel
D (of your January & letter) which had a short external aix
bleaeds The application dose not apply to this model.

e now believe we have sufficient information so that we can assist you
in developing a test plan for your use at an independent laborvatory.
Enclosed is & family of general test plans which can be used in evaluat=-
ing your device. It appears that tast plan code A (no parameter adjust=
ments and no mileage acounmulation required) using test sequence code 4
(elaime for device on eity and highway, device does affect cold start)
would be the most appropriate Test Plan/Test Sequence to usa. On the
other hand, Test Bequence code 1 (claims for device on city and highway,
and davice doas not affact cold start) twould also be aceeptable to us and
would cost less.

For test plan A, the baseline test is conducted tith the vehiele adjusted
to manufacturar's specifications, not “bast idle". Since you previously
indicated that you felt best idle should be the baseline, you may wish to
add parameter adjustment tests by using test plan code B. However, this
will inorease the aumbar of tasts on each vehiule and add to the cost of
the tasting.

Your letter of Pebruary 19 indicated you expect the fuel economy benefits
to vary betwean 0% and 207 based on your vroad test experience. If a
" similar level of vehicle~to=vehicle wvarigbility is encountared in the
laboratory tasts, you will need to test a number of vehicles. For exan=
ple; 4f the average fuel economy improvement achievad in testing the
davice is lass than 5%, you will need to test more than threue vehiclas to
varify the fual econony improvement. ..

In ovrder to uninimigze the potential costs, you may wish to test velilecles
“gsaquentially rather than as a group. On this basis, you could initially
tast two o thraes vahicles. ILf the test Yasults are not conclusivae, you
could :chedule another cotiplete test saquente on additlonal vehicles, ona
at a tina.

Also, please note that the number of individual tests requivred by a givan
Test Plan and Test Baquence refers to the numbayr of valid tests on a
vahiele that 18 in proper tune when tested.

8ince 1 would ewpect the results to differ betwsen your basic model and
the one with the vapor bleed, it will be nacessary to tast each configu-
ration separately. To tinimlize the tast raquirements, the same vehicle
flaat could be used for both configurations and it would not be necessary
to rerun a ocecond set of baseline tests. The tests on the vapor bleed
odel eould iwmediately follew tests on the basic model,

.,.
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1 am prepared to assist you further in the development of your test
plan. Please inform me of your progress by March 22. If you have any
quastions or raquire further information, please contact me.

8ing erelSr ’

Dy L M Koo TR
Merrill . Korth, Davice Evaluation Coordinator
Taest and Evaluation Branch
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1 émg ANN ARBOR. MICHIGAN 48165 : - -
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OFFICEQF .
AIR, NOISE AND RADIATION ]

April 12, 1982

Mr. Jack Passey, J¥. | o _:
425 Hackar Pass Road : i
fatsonville, CA 95076 : ' o | ’

Daar Mr. Passeyt

Since T haven't heard from you recently, I #m writing to datermine the
) status of your test program on tha “Hot Tip“. In your telephone respoanse '

to my letter of March 9, you stated that you intended to negotiate with
1 other independent laboratories. You also promised to supply several
pleces of information that wa still have not received. '

Y e

In my letter I suggested that Test Plan A, using Test Sequence 1 or 4,
appaared to ba the most appropriate test plan. I also commentad on the
idle adiustments. Plaase provide a copy of the test plan you expect to
use and ctl:ell me which laboratory you have chesen and when the testing is
ssheduled.

- Again, I am prepared to assist you in the davalopunent of your teét plan.

Plaasa let ma know of your progress by April 23. If you have any quas-
tions or require further information, please contact me.

S8inceraly,

Merrill W. Rorth , :
Paviee Evaluation Coopdinator | k.

Tast and Evaluation Bransh
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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May 27, 1982 , | ~ " .OFFICE OF
| ; , AIR, NOISE AND RADIATION

Me, Jack Pagsey, Jr.
: 425 Hecker Pass Road
B N Watsonville, CA 95076

- Dear Mr. Passayi

, We still lack appropriate test data to support your claims for your "Hot
. Tip"+ As I explained in our earlier latters and telephone conversations,
wa are obligated to publish our evaluation in the Federal Register. We
cannot delay that action indefinitely and have begun to prepare our evale-
' vation. Therefore, I must ask you again to provide the information we
: nead or we will have to complete our avaluation and publish our conelu-
sions with the information at hand,

We have yet to see your plan for the test program you are planning to
undertakes As we explained, if wa do not have the opportunity to review
your plan, you run the risk of an oversight that nmight fnvalidate your
whole effort, We recognize that such testing is expensive and want to

ansure that your testing will meet our neads.

Because of the inordinate amount of time that has passed since we first :
received your application and the difficulties encountered in getting the 2
information for us to analyse, we are faced with the need to astablish a

deadline. That deadline iz July 2. At that time, we will conclude our
"evaluation, with or without the roquestad information. We believa that
that date allows enough time for our review 6f your plaw and the eonduct
of the program at an independent laboratory. As we stated previously, at
least two or three vehicles should be testeds If the data from the inde=
pendent laboratory indicate a meaningful fuel economy or emissions bene=
£it, EPA may perform confirmatory tests. |

Please let us know when you send us the test plan what laboratory you ‘?5
have selected and the scheduled dates for your testing. 1If you have any A
qggszéggs about our requirements, plesse contact me lumediately at (313) i
. . 668= ' R

8incerely,

| Merrdll ¥, Korth, Device Evaluation Coordinator
. - Tess and Evaluatioﬂ Braneh




