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‘This report deseribes EPA's testing of tha "Turbo-Carb" device 28 part of an

evaluation under Bection 511 of the Motor Vehicle Information and Cost Savings Act,

The evaluation of "Turbo=Carb" device was conducted at the request of the U.S5.
Pogtal Setvice. The "furbo=Carb" device is a one-inch thick carburetor adapter plate
which insérts a mesh screen and swirl devices. batween the carburetor and intake
manifold,  The device is claimed to improve the preparation of the fuel/air mixture
and thereby improve fuel econony and performance, Testing of three typical 1979 model
‘year passenger cars was conducted at EPA's Motor Vehicle Emission Laboratory from
March through May 1982, The basic test sequence included the federal Test Procedura
(FiP) and the Highway Fuel Roonomy Taest (HFT). Thest tests were performed both without
and with the Turbo-Carb Device installed. The overall conclusion is that there is o

reason to ‘expect that the Turbo=Carb device will significantly improve fuel esonoty
or performance of 4 vehiele.. . :

o KEY WORDB AND UOGUMENT ANALYSIS -
. DRSCAIFYONS - E?EJIBQWNWWM?&M?_
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Exhaust Emissions Gas Saving Devices
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f'rh:l.s rapart descrﬂ.bes EPA's testiag af ehe ‘*Turbn-—Carb“ as part af an
evaluation under Section 511 of the Motor Vehicle Information and Cost
Savings Act. The evaluation of this davice was condudted at the request
of the U.S. ‘Postal Services; The Turbo=Card 18’ a one=inmch thick
carburetor adapter plate whieh inserts a mesh sereen and éwirl devices

. ‘between the carburetor and intake manifold. . The e’avice ig- claimed to

isprove the preparation of the fyel/air nigture amg thersty improve fual
\aconomy and parfaﬁanca. .

.L Test:mg of three cypical 1979 model year passaﬂger cdrs was cuﬁdueced at
EPA's Motor Vehiele Emission Laboratory from March through May of 1982.
The basic test.  sequence tnoiuded the Federal -Test Procedure and the .
Highway Fuel Emnomy Test. These tests vere perfortted both without and
with: che. Turbo-darh device f{nstalled. _

 The overall conclusion 4s that ehere is no reason to expect that che o
. ‘Turbo=Carb will significantly improve fuel ecomomy or performance of a4 -
vihieles Changes in fuel economy and emissions were small with mixed
regults of slight incresses and decreases. . Driveability remained
asgentially unchanged. Installation of the device was found to be .

sonsiderably more difficult than dlaimed due to the requirement to design =

and fabricaﬁa several parts as well as perform critical readdustments.




j Baskipround

The Env&romaneal Proteatian Agency faceives :luformation about many
. systems which appear to offer a potential for a reduction in emissions
and/or ‘an improvement in fuel econouy in conventiona) engines and
vehicles. EPA's Emission Control Techmology Division is intaerested in
evaluating all such systems, because of the obvious bhenefits to the
‘Nation from the identification of systems that can rsduce emissions,
improve fuel sconomy, or boths EPA invites developers of such systems to
subnit information om the principle of operation together with available
test datas In those cases whete the systém shows promise, confirmatory -
‘testa. are run at the EPA'Motor Vehicle Emission Laboratory in Aan Arbor,
Michigan. .The rasults of susch test projects are set forth in a serles of
- Test and- Evaiuation reports, \of which this is ome. . | ‘
RN .-
Under Saction 511 cf the Motos Vehicle Liformation and Cost 8avings Act, .
EPA {8 required to evaluate devices which are claimed to improve fuel
aconotty for the effacts on both emiesions and fuel aconcmy. - The results
of thuu evalustions are published in the ?ederal ‘Register.: -

The. conclusious drawn from the EPA: avaluat.toa tests are necessarily of
limited applicability. A complete ‘evaluation of the effectiveness of a T .
device in achieving performance improvements on tha nany different types B -
of vehicles that are 1in actual use requires a larger sample of test
vehiclas thdn L8 economically feasible in the evaluation of test projects
conducted by EPA. The conslisions from the EPA avaluation tests can be
considered to be quantitatively valid only for the spacific test cars
used; howaver, it iz reagonable to extrapolate the results from the EPA
test to other types of vehicles in a directional tanner; i.e., to suggest .
 that similar reauli:s are ’;I.:lkely to be achieved on other types of vehicles.

Inggodustion

in November, 1981, EPA received a request From Naney A. Miller, a postal
inspector £for the U.8., Postal Setvice, for 4an evaluation of the
“Turbo=Carb” device,  EPA agreed to conduct this evaluation undet

" auspices of the Beeeion 511 process. BSince EPA had no Lest data on whigh
o base an evaluation of this type of devics, the Turbo«Card taest program - i
-was ., part of this evaluation  process. The Post Office provided the : [
dwﬁ.eu. 'I.‘ht rasults of the EPA tescing of the Turbo-Carb are contalned
48 this rvaport. The complete evaluation of the device is. contained in
the report entditled, “An EPA Evaluation of tha Turbo=Card Device Utder
Sectdol "811 of the Motor Vehicle Informacion -and Cost Savings Ace,” -
fPAuAA-IiBe51182%12, The Baetien S$11 veport -contains the - eouplen “
wniunuuﬂ atd {neludes ch:ll test ﬂpoﬂ: a8 an atmchmne. |

the Tusbo=Casb is 88 adapter plate which :I.ﬂurel a fipe muh sorsent and
swirl devicss ‘between the asrburetor and intake wmanifold. It (s
o spproxinately one 4ineh thiek. - The device is claimed to iuprove the
o - praparation of the mum mixture and thersby iuprove fuel -economy and -
- performance. The sales nuraeuﬂ/udce tom ﬁnku thn following

t spui.‘.u aum Eor the Turbo=Carb dw:lcu
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Appendicea 6 and H are two varsiona of the salea literature/drder form;

% The marketer of the device praﬁideﬂ no test data to suppott thase
: alains. However, since this evaluation and tast program was undertaken .
.at the request of the Poatal Service, EPA did not require substantiating
,‘teaa data as a preréquiaite to EPA teseing. -

; COnstruction and ggeratio

- Tha Turbo=Carbd eunsists of ewu carhuretor adapear plates (eaeh plate is
about ome=half inmeh thick), a fine mesh stainless steel scraen and a - -
stationary swirl prop for each venmturi. The uassembly is 4installed -
between the carburetor amd intake manifold. The twe plates form a holiow
chambar with the sareen sandwiched in the center of the chambar betwaes
the plates. Thus, although the screen restricts the fuel/air flow, this - .

- , ddverse dffect is minimized by the large area of the saveens The

e - stationary props dre attached to the bottom plate (intake manifold side)

. afd extend into the manifold. Thesé prope. cause the fuel/air mixtute to

- swirl gatd thereby promote mixing. A drawing of the device is given in

- the tﬁseallation inétructions contained im Appendix F to this raports -

Purpaseﬁof B & Test Pregram

~ . The purpvse of the EPA taest progruit was to eoﬂduct a techiical svaluation
Lo cof the device to determine if the TurboeCarb met its advertised claims,
o affected axhaust emissiousd, ot affected safety., Emissions, fuel econcuy,
-7 and installation were to be spasifically evaluated. 'The other.claims =
- ‘smoother running qengife, ping elimihated, and iuproved performapce =« were
to be evaluated by noting any charges in the operating charactevistics of
, the test vehicles No special test procadurea were employad ko evaluate
L ehase lauear claims. -

The EEA tast plan consistad of tha csheckout of the three test vehicles,
teplicate baseline tests, device installation, and replicate device
tests. The purpose of the vehicle oheckout was to insure each vehicle
was representative - of - a properly-tuned vehicle and would provide a
veasonable veference test. eondieiou- :

»  Tha veahicles were to be eoutdd uning the ?ednrnl Test Procedurs (FTP) and

, Highvay Fuel Economy Test (HFET). The PP is the official EPA - test
- procedurs for determining the exhaust emissions of u vehdede. The

T results. of both of these tests ars also used .to determine a vehicle's -~

N,!uﬂl scotieilys The FTP 48 deserdibed in the ?ndarn% Register of June 28,
- 19/7 and she HFET is dascribed in the Feders stef of Septwbed 10,
1976+ ‘The vehicles wars ot egltldlfor evaporative emissionu. -
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Fe

B

w7 ,lInstallation’ was ‘to ba done” pes
- devige, . Sime the device ralsas the carburator, {t was ‘expectad £6
©  affect hood dleavaiiee and the carburetor linkages to the ‘throttla, choke, '
o dnd automatic: transmission. Alse air hosas, alectrical leads, fuel lipes.
- and yacuum lines would require )repositioniry (relocating). Therafora ... . -
. partieylar dtteation was ‘Lo e directed toward dateraminiag whae © - O
- modifications and adjusttents apa- raquired to maintain Propar .operation @
... ~of these uaompotents. The time required, &ase of inmBtallation, and
i/ problems or hazards ensountsred ware also to be noted, .

Wara engine smoothiwss, improved performance, and elimination of ping.
The reason for not using dpecific procedires to avaluate these alaims is
-bacausa these ave, in large part, subjectiva and the procadures for theiy -
fieasurement are .nejthér well defined nor routinaly usad by EPA. Thase
- latter claims weve to ba evaluated only by having the drivers nota any

 Claime for Ehe TurboeCarh’not .8p¥cifically addressdd by the tast plan

changes in the performance of the engise.

~ Since this 511 process was initiataed by the povarmment, EPA did tot R
require the invantor/marketer of the devica to eonmour with the test- 7
plan. Howavar, he wds informed of EPA's intention to test Wis device and
was invited to observe the tasting. - _

Three typical 1979 produstion vehicles were used: a Vord Pinto with a 4.
cylinder engine, a Plymouth Volara with a 6 eylindar angine, and a4 Yord
Granada with an 8 aeylinder engine. All wvehiales warel/ equipped with
. dutomatic transmissions. A more detailed deseription of saech vehicle is

. provided in Appendix A. T s

Conduat of Pagtdng

The tusting was condusted fron ‘Maveh theough May, All tests. ware -
-petformed by the EPA 4t irs Motor Vehiele Emission Laboratory in Ann

 Arbor. The inventor/marketer was . present during. two days of the test

. programt. In general, the tasting proceeded as planned, Howavay, becauss

8 basaline test gsaquence for thé Pinto showed a greater than expeated
variation in fuel sconomy, two additional basaling tesat sequences ware
conduated on the Pinto. This baseline outlier (fuel edortony dnexpactadly.
high) was delated from the data set. A sarutiny of tha Volava data led
te rejeation of the two baseline HFETs, These two HFET's were verun
after the davice was removed from che vahlals. - Since the first two

. device test saequerices on the Oranada data indicazed a pogaible bedafie
for the device, a third test sequense was dondusted to obtain sufficient

. data to determine if the change was statisticully sigaifieant, - - -

‘Because the Gradada data had indicated a poseible fuel scotiony henefit,
additional tasting was conducted to determine if the ohange was dus to:
the baseplate and readjustad linkage or bo a combination of effacts by - |
the baseplate, adjustments, screen, and stationary props. Yor a fimal - .
~ test saquerce, the stationary props and screen of the device wars vetioved

~and the Granads was retested. | — '

Thate - ware problems eusountarad 4n installing the devica on aeach
vehicle, These installation problems are prllunel_d and discussed wieh'

- the test vesults,

a1
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;o7 The Turbo=Carb installation was” performed by an EPA “tadhanic ueitlg the .
.o lfstructions provided with the devises'(see Appendix F). Lo e

~devices They addressed uany of the problems the installer was likely to -

o ‘ﬁ'hi.m':djulgmai: is oritical sines it ‘controls the tranemission shife
o, poluess o - ST

~The installationm of the Turbo=Carb dévides f‘ia:l.sass"theiélﬁfbufatdf”c&ér"6::3 .

. ¥ill also teed access to.:the shop service tanual for the vahicle in ofder

f*ﬂmh and many ‘of ‘the problens ensountered wara related’ to the carburetor
baing ralsed by ‘tHe device: The specific problens encountared for esdli

vehicle are "given in Appeddix E and are sumimg £ 2ed. balow

. The devics intarfered with the .hﬁéd"éingihg on onerv:uhiyqle” and cavsed
4 small dent in the hodd when it was ‘closeds . The . Snatallay. was .
alerted to-this problem by the installation -dnstructions. 5, R

‘1t was ~ne;ea'saa_fyi to désign and fabricate extensions f-éi:f t_:iié kiakdot?h}!;.u |
11§l;a§e_béemen the throttls and autshatie transmission foriall three

- vahdieles. SRR P et SO

fla dhrotln Liskige teaded 20 ba moditied on evo.vebdclas.

 The 'choke red linkage needed .to ‘be egtanded dnd reudjysted om. one
“vehiclas - These parte were not provided with tha kit, ‘
“The davice did not provide a leak proof seal on oha vahiele and
fequired application of a gasket sealer to stop this vaeuum leaks
Although the instructions’'do not allow the use of sdaliig materials,
- theinventor allewed us. to use 1t, He cautioned against spy on the
sataen. o
- luproper replademesnt studs ware providad for two vehicles. These two
- vehieles fequired studs with oetric threads - but’ ‘the kita . oaly
“ingluded studs with SAE thteads: The inventor stated he provided
getric bolts when requived. . However, the kits werse ordered
+ gpecifically for each vehiclé yet the: two kits still came with the
.. Wrong studs. . , o SRS

. The mst:'a.’).i&io_h iﬁse;‘ﬁet&dns, Appendix ¥, stata. ':Lﬁ'#ete\ﬁ 11 tHat an

- extender for the manifold heat control choke ved tube was provided in
+ the kit., However, nonie was enclosed in. any of the three kits
The aiy hﬁusﬁ.-r eieéezf:l.,chl leads, -ffuai 1ines,  afd vastum ,iinga..ﬁifé" qu
. -to be readily rarouted to the raised carburetor amd air filter. Several
- tietal lines had to be reworked, hewever no add:l.t:iq_nal parts were requifed.
. The instructions ware generally adequate for tha installation of th

ancounter when installing the Turbo=Carbs Only simple tools and normal
C-aechindeal | skilly were teeded for the installation. Howaver, the

dnstaller will have to desigh and fabricate hazdvare to allow the divica
' to talse the carburetor  linkages to function properly: ' The "installer

to properly readjust the kickdewn linkage ¢o the automstic transmiseion, .
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lavels are listed in grams/ﬁile whild fuel economy is shown .in miles pese.

‘ ‘gallons  The individual eeat results for, aach vehicle are “glven in

;Appsndiaes B, C. and n.,
# #i‘abla

LI i

! HpRT

L

o VOlﬂfﬁ PurbowCarh - aGUf 6.08 31026? 18,9 .18 4056_ 45 259
Lo -Average Ghanga _“16% -8% 42k ~1% «82% <797 202 Al

 veid N Baseltte .8 4,73 L6 14,8 U280 .51 2.21 2008
. Oramady TurbowCarb .99 4.23 152 15,2 .31 31 L9621
’ }mz-age Change L3 =-11% KX 4A% 410X ~30% -lL¥ +aX

T

,-4

![

o por | “Saseline T .88 44737146 145 .28 .51 2,20 20.5,
.1 Gfﬂﬂadﬂ ’f‘tbtm Tuz bo=Caprh# 37 877 1044 71449 25 27 2.06 212

A‘mrage Change  +10% +22% ’-*iz 3% -112 “47% 1% 4%

\\ S -

‘Noee: tmueﬂiﬁad values "are aeaeiatieauy significaae at a 907

Thaae data wera aaaw‘.ed by eevera.‘!. szaeisﬂual méeheda (saudent:' e
tast, pairud "t tast,\and 2 way analysis of variance) to determine if
the ‘changes weea statistically sighificant for either an individual
_-rvehicle or a group of veh.te.las. v .

,,The studaut s "g* test tg used to. compara the sample neans of Ewo
.populacions, Ik is useful when therve are only a few data samples. /It

. individual test vesults given iu the Appandix were couparved (i.e., t‘ineo
. PP paseline tagsts o Pinto  FTP  Turbo-Card -tests, Pinto HFET baseline

- test ko f’int'.a HraT 'rui'beﬂcarb teats, atzu.).- ‘rhiu annlysu showed thatt

',Pinto @ ’rurbo-caﬁb did net cause a aignificant ahanga in fuel
- eeotmuy Bor tiahcr ehc ?‘i‘? ur IIPE'I'.

L
Y

T S

Tt ijf

14

. Wodified 'rurbo-fcnrba ‘Only nrburuear bunpl.au uud, 'sci'uh atid
. stationary props temoved., = - . | .

oot [y !
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r :naganamn iﬁcludztug faht-icaeiou of parts and neceeaary adjuscﬁenté, '

- confidonse .levdl: ' Mod. TurbowCarb emissioﬂs wera  tot analyzed for .
o sﬁaﬁisﬂiaal aigniﬂcama. g ‘

allows the data to ba readily comparad at 4 given confidetnics level. The -

" Tha tese. results” for edeh vehlele are stmﬁnarized in Table I. Emiasion

Vehiele Gaﬂfig;\tt‘aﬁiﬂﬁ H _t;_g_ Wor  #E8 E T.O. T §Ox  MPG .
Pord . ‘sdeltne’. - Lil8 4i20 1.88 22.3 84 W70 1037 29

. Piﬂﬂﬁ Tﬂfbﬂ“cﬂrb : 1.29,f3c74 106‘{ 22,3 77 iiu87 71.33A'28‘17I
* “ fs_.\\ n; Average Change C#L0% =118 4RI =O= - 197 Q5% 3% -7

| ilymouth Baselime . . 7L 6,63 1.2 19.2 .87 22.00 .57 26,2
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. Volara - Turbo-Cai'b caysed a statistically significana decrease in
. _quel aconony ‘Eor both the FIP and HF‘ET. | ,

 Granada ~ Turbo—Car‘b caused. a staeiqtically aignificaﬁt mcrease in
o I.Eual edonony for both the FTP and HFET,

,,The nodified Turbo=Carb  also E_paused a g'eacistiéally
significant incraase in fuel economy for both the PTP and

- HFET. Because this change was similar to that causad by
" the aeomplete device, this may dindicate that it is the

chamberad bassplate and linkage rsadjustments that caused
t:he changes and not the stdtionary props or mesh sareaen.

The student's “t* test of paired data is used to sampla deans of. paired
observations. It is a mora speeislized usage of the “v" taetits gnd hag
the same featuras as the "t" eest. The averages given in Table ! ware
compared for both the PTP (baséline ve. Turbo=-Carb for the Pinto, Volars,
dnd Granada as a group) and the YFET.  This paired “t* test data aualysis_ ’
. showed that there was no gtatistleally significant change i fual aconomy
. due to the Turbo"Carb devica Eor af thet eha FTP or HFET Ear the . grdup of
" three vehicles. -~ _ ,

s - tha 2 way analys:l.s of var:l.anca (2 way ANOVA) i3 used to cbapare the aeans . -
v whan thers ave saveral test variables (i.e., for tha FTP with or without = ;o
o ',_,devtce for sevaral vehiales). It can be used to test if there i3 or i3 %
'*not a significant interaction bekween tast variables. The 2 way ANOVA. '
also showed that there was no statistically significant change in fuel
. econony due to the ‘I‘urboﬁcarb for either the ¥IP or HFET for the group of
| three veh:leles. _ |

;,Although fual acancmy i3 largely influenead by vahiala waipght and engine
digplacement, emissions are largely influenced by the emission control
tachnology used by the manufactursy aud this typtealiz chatigas with modil
. year. Therefore the emission data was analyzed only by the student's “&"
‘test. The individual test vesults given in the appendis were comparad
(L.e., Granada FTP baseline aeses to Granada- FTP Tutbo=Carb tases). This
analysis showad: _ _ |

Pinto -~ The Turbo-Carb caused a sman but statistically sigﬁificane

inaraase it hydrocarbou (HC) amissions for both the FTP and
HFET, It aldo causad a statistieally sipgnificant increase
in carbon monoxide dnissions for the HFET., Howavar, due to

the welatively low leval of the HFET CO emissiouns, the
aetua:l. 1nereau was vew ama:l.l. _

Volare = Tha ‘I‘urbo-carb cauaed ao seauisucany significant ehanse
-in FTP enissions. The chauges noted for the HFET are not
_' significant because. this vehicle has in the past shown
- eonsiderable variability in HFET amissions, (HFET fuel
econonty has ot baen variable), This mmnm u
appaunely ehnrncuruuc oe l:hl vehiele, |

P N T T I_‘;'“_‘__ B o A ‘ﬂ L ;. . o o e B - . . N
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Turbo~Carb

inoreagse in HC emissions for both the TP and HFET. 1

dlgo caused a statistically significant change in HFET NOx
+ . emissions. However, again due to the ralasively low lavels R

of thése emissions, the actual increasas wera very stall.

- Tha eﬁan’ges: dﬁe to the modifié& Turbo=Carb wers ' not
analyzed for statistical significance. :

[ e e e e e e R B e R bt e

'+Pagt Regults o Véhiéla,?erﬂdm_ancé

As noted previously, ‘there were no speci&l tests preseribed speaifically
for evaluation of vehicle performanmce. The' drivers were simply requested

" to note and commant upor the operation of “tha vahicle. To {nsure a
reasonable comparison,’the sama oparator drove a gived’ vehlele for both

the baseline and device tests. - TR NI

There were no thanges in engine smoothness, or performance. Noue of 'tha

vahicles aexperienced ping with or ‘ﬁehout the déﬁée. -:Pe ‘results are

~ sumarized balow. . - T
| . Table tt :
 FIP Driveability S
 Plage L Volé._ré | Graggé_ia

Baselite . soft spot in accel. Géad  Good

!

--sofr.’qpore is accals - Good alight sofé gpot in ae.’e.ei;

 Table tit

HFET Driveability |
"Basg.'l.:l.ne - Good - . Good - | Good -
TurbeeCarb .= Good good | Good

- Ovurall, there was no appreciable change in vehicle perfommatias caused by
_the Turbo-Card device, . = - | o

No'safety hazards were chserved with the devise,

N ‘C.Qhaluugg_n ) =

The oversll conclusion is that there 13 uo reason to expect that the

. TurboeCarb will significantly fmprove fuel econcuy or petforuarnce of a
- vahiele, ~The Turbo=Carb failed to meet its advartised claims of "“up to
38R fuel econeny itiprovevent” and "laproved performance”s .

‘‘‘‘‘‘

‘- . Granads - The Turbo-Card caused a small but statistically significant .- -

| The starting was good for each vahicle for both baseline and with the
Turbo=Card davica, : | -

'
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‘The fuel economy changes found on the three vehicles tested ware small.
Two of the vahisles showad either a decrease or no changa in fuel economy
and ‘one showad a slight increase. EBumissions ware only slightly affacted
"with mixed directional rasults. . No inprovements were obsarvad by tha
test driver in the operating chavictaristies of the vahicles, - '

Installation of the .devices was significantly nore difficult than
clainmed, Considerable time and mechanical skilis ware raquired, several
parts had to be dasigned and fabricated, ani a onumber of - eritical
readjustments had to be mada. R - |
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Make/Moded
" Model Year
- JTypeQ'
~ Vehicle I.“:D. -

Initial Odometer,

- is'hgine_a

g - Type .

" Configuration
.'Disélacahant
?uel Materding
" Fuel Requirement
Enission Control
Systam .
.Trahsmiasiou
Tires |

Tast Parameters:

Inexrtia Wedght
4 @50 mph

" Appendix A

jQTegg,Vé;iiie Deseriptions’ f

Ford Pinto
1979 . 1979
- 2 door " 2 door

97117186165

Sphrkiignition Spark Ignition

- In=line 4

140 C1D 235 Ctp

ZV,Cafbnretor 1V carburéto§

Unleaded Ualeaded

EGR
Catalyst

EGR
Catalyst

Automaiie

\Bnﬁbxga_  D78X14

3000 3500
9.7 | 12,0

-

In~line 6

Automatie

Plymouth Volare

. HL29C9B217336
28390 32280

Ford Granada -
. A \
1979 B

4 déor |
- 9We2r123932

26980

Spark Igaition

v8 .
302 ¢ID
2V Carburator

Unleaded

BeR

Alr Pump

- Catalyst

Autonatic

ER78X14

4000
11.1
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o Appendix B
Test Ragults - Ford Pinto 1_40;_0113 4 Cylinder

. Test  Test - - Pederal Test Drocedure
‘Date _#  Configuration HGC GO  NOx MG
|3-25482 2382 Bageline 2020 5.4 162 219 -

3-25-82 2383 Basaline R .

| 4= 1482 2854, Baseline 1,16 4444 1,51 22.2 | -
4= 1-82 2883  Baseline . 63 727 1,30 29.2
4=15-82 2386 = Baseline 1.6 3.0 1.60 22.8 L -y
4-14-82 2362  Baseline | | T .68 .64 1,37 29.6 B
4-28-82 2388 Turbo-Carb 1,26 3.68 1.60 22.3. o SR Y
4=28~82 2389 Turbo=Carb = = - o W71 .87 135 28.6 | ?
4=29-82 2390 Turbo-Carb  1.32 3.80 1.67 22.3 SR
4=~29=-82 2391 Turbo-=Carb | | T +B2 .87 1.31 28,8
Appendix €

ik 7 Tast Resulte = P '

 Test - Tast o Pederal Test Procedure

= . - Date _#_  Configuraeion HC Nox MPG

- 4=14w82 2374  Baseline 076 6499 1,35 19.2 '

o= 6-82 2379 Bageline ' 92 22,87 .59 2641
4=15-82 2380 Baseline 65  6.26 1.23 19.2
5= 6=82 3306 Baseline : «82 21.30 u‘sfl- - 2643

5 4=27282 2378  Turbo=Carb W62 6449 1,25 18.9 |
T 4e27482 2381  Turbo=Cat's — ; W18 412 W46 2549
4=28+82 3142  Turbo=Carb W57 8466 1,27 1940

4=28+82 3141 TurboeCardb | A7 499 44 28,9

o i
+
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‘Appeﬁdix D ’ " g

Tagt Results - Ford Granada 302 CIin, 8 C'linderu

Tast  Test . ’ . ?ederal Test Procedurs  Highway Fuel Economy Tast
. Date s Conf:l.ggra:ion - HC g0 NOx MPG HG\ (] NOx MEG -

k0 3e25%82 2357 Baseline 86 5.00 1.43 14.5 @
- 325482 2358 Badelinew ¢ - ST 28 .88 2422 20u4
7 3-20-82 2359 Bagelfme 90 - 4,36 1,48 4.6

g 3-29=82 2360 Baseline - .28 .32 2,20 20,6

‘ " 4=20-82 2363 TurboeCarb . «96 4,90 .45 13.] e |

- 4=20-82 2364 Turbo=Cifd ’ . «30 .39 1.97 2.5

. 4~21~82 2366 TurbowCarb TOTTTTT s 10 1484 216
| 4=2282 3065 - TurboeCarb ~  1.06 3.79 1.53 18.2 - |

- 4=22-82 3066 Turbo-Card ) 31 W17 1,97 21.3

2 7 5=4«82 3264 Mod. Turbo-Carb(l) .96 5.70 1.51 14.9 |

n Jw4~82 3263 Mod. Turbo=Carb(l) | | 24 W14 2422 2.3
o 5«6<82 3304 Mod. Turbo=Carb(l) .97 5.84 1.37 15.0 | )

. _5=§=82 = 3305 Mod. Turbe=Carb(l) : 26 .40 .89 2.2

E? ~ " (1)The Turbo=Carb was modified by removing the goreen and stationary preps |
- for these tests. S . ) _

. : = — —- - .
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o Tutbo-Cazh Iastallation Details - + = ~ ~

1 \\ ’
. " A
T N
iv W 10Ny
S, ™

: The lonug replae_emant“intaka nanifold to carbugator bolts provided w:t.t:t;. , S ¢
| - the kit had BSAE threads. However, the manifold required metric studs o | g
i which had to bo fabricated. o S

Installation of the.Turbo=Carb required the use of the old 1/4" {msulator

_8asket for'’ throttle 1linkage clearsnce and this was covered in the
~ instructious. Howewer, the oytside bolt hole flanges of the Turbe>Carb
interfervad with other manifold bolts and flatigess This problem was
solved by filing 1/8" off the lower edge of this outer flange. This
problem could also have beet solved by the user purchasing and installing
a second ingulating gaskat. : Coe

2 : A -

T TR I

Fabricated extension for throttle to asutomatic transeuission kickdown
linkage and readjusted linkage. - . S

‘Fabf:lcaud one ’mclff' ap'aaar' (iueiixd:l.ng- metrie bolts) for fhro_tﬁié es‘i‘i:la__.; '
- bracket. - R

With the spacer installed, the surfaces of the Turbo=Carb aluminum bloek
~ halves wers not true, thereby indueing a severs vacuum leak. The

_ external application of a silicome sealer on the block mating sutfaces
- -did got cure the leak, The device was disassembled, the aluminus blocks
- , - halves ware samded true, and the silicons sealer was installed batween
o all mating surfaces (heing careful to ensure the sealer did not block
sereen pdssages). This cured the vacuum leak. Note the (nstructions
specifically state "DO NOT USE GASKET SEALER ON PACE or MOUNTING SURFACE
OF GASKETS!" According to the iaventor this 43 to pravent the screen
from being blocked by excuss sealer. .

VI

et b

Sitce the inventor was preseant at ehivs' tine, 'he was 1ﬂfomad that EPA
intended to use a sealer to stop the vacuum leak. |

The time required for the i{natallation wad 8 houvs. this ineluded the
‘time vequired to fabrlcate the various hardware bits, esadjust the
linkages,; and corrvect the vacuum leaks. '

!7_011.20 |

‘I‘h. Tut‘bé-da-rbf”diviié- vas installed ot the vehicle using “the long

. replacement intake manifold to carburetor studs provideds
 Pabricated extension for rvod from bimstallie choka to carburetor and
~ taadjusted choke linkage. | ,
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_ﬁbﬁaaeed exuﬂsioa for throttle to autouaeic transnission l.mkage and
readjust linkage. With the Turbo~Carb ingtalled the air cleaner stud .
interferted with the hood closing and would need to be  about 1/2 ineh
shorter or the hood raised 1/2 imeh.

The time required for the installation was 2 1/2 hours.
Gransda |

The Granada. like the ‘Pinto, intake ﬁanifold also r_equ.tfed metrie
carbui'etor stud bolts. | }

,}E

Bent and rawerkad manifold heat tube to mest raised choke eoi.‘l..

Bent and reworked hot air tube from engine to mest raised air cleaner. S ¥
Fabricatid extession for the throttle to ‘automatic t:ransmissiau kickdown . X
linkage and radjusted uﬂkage. . . _ . , =

'Th:l.s ‘was ' the fiest vehicle ot which ehe device was inseallad. ﬂ
Iﬂ!hlhtidﬁ required 2. 3/& hours. ° _ o -
B Hi
B
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 IMBORTANT: PLEAGE HEAD GAREFULLY, BEPORE INSTALLATION! o R

-base, ma

| . ably will not te nesded. On matal line, a spllos of gasoline hess may be mada by eutting meta
and stamping. '

Turbo-Carh

/' FUELSAVING VAPOR ENERGIZER -

X

| .'I\';
iy ¥
_\‘\ ',

LAt
Fd: P
P
Ly

- 7Y, Gheck hood clearance batween air-alsaner and hood on yout vehigie: You will need 1 inch all models, éxcept 4-barral quad &
‘ spresd bore, 1, Inch needed, less prasent gaskets, TO CHECK, put thickness of fresh bread on high pointot air slsanar, Close
- -hoed, epen, and |f bread I8 comprassed, recucs, by thickness of prasent gasket to (ind needed clearance, andlor it possible to

.. . install on your vehicle, NOTE: Hood may possibly be adjusied at the hinges and latch, andlor Insulation, It afty, over the alr

cleanar aut aut, to gut added clearanss,

- & TurboQarb |8 larger than some carburstor bases, Check for clearance around carbumér; humps or boits sticking up on
“manifeld, alr-conditioning and other engine components that might prevent a good geal. A thicker gasket, size of carburstor

Y give you olearance,. \ _
3. Check length of mounting boits enciosed in somparison tq_}hagp of the angine, Must ba 1 inch longer, 1%, on 4.barrel quad

~.@nd spread bore types, May be dut off, if too long. .

4, Chack length of gas line for height needed. Longer use or metal tine may b cbtained from mur'lorhaj :'uto ha‘tore. but prgb-
ine, slipping hose over angs,

8. Check to see if you will need some large spacer nuts, washers andrianqar boits to taise the mounting bracket of throttle con.

- trol cables, Aiso check huse connections far extra length needed It any. Due to the many dittersnt applications we do not at.
. tempt to supply any of the parts. ALSO—Qn exhaust routhed METAL SPACER ar:slications, you may needa NEW GASKET bes

tween gpacar and manitoid, ganerally a deaier stock item. | :

8. Gather ail tools'and parts nesded befors installation, Por a mors acsurate TESY to find your mileage gain, yoii should test
your vehicle right before installation of luel saver and right after inatallation, As waather aonditions and engine conditions éan
sometimesg change, which may vary your resuits; put your vehicte In top condition before tasting! By checking points, plugs
plug wires, distributar cap, rotor, coll condensar, air sleaner, PCV vaive, carburstor and chake for proper adjustment, an
engine oll. Replace hesded parts, Use tep quality parts, espesially plug wires; one plug mistiring In a dcylinder engine is iike

losing 28% milesage upward and overioading the other 3 _cyuﬂderg_._

1, Radlai ires have less rolling resistancs, and will give yol) greater fn!ltqéb. Also, wide tires and mud & Snow tiig; will riddcs—

FUEL BACTS:

your mileage. Keep tirs prassure at maximum levels, ,
2 At 50 MPH sach 10°F. drop in temparature will iowsr g'is milaags by about 2%, R :
3. A 800 Ib. gain in welght tends to raducs luel esonomy by batwesn (2) and (8) miles per gailon, A 2,800 ih, car will tend ta get
twice the gas mileage of ons weighing 6,000 1bs. - - - -

4, An automatia transmission an raduce fuél saonomy By up to 18%, | f o

8. A 10% Incragse in your speyd (trotn 80 to 85 MPH) wiil require a 33% [norease in the horsepower, and mors fuel nesded ta
averoome AR RESISTANCE, ' ‘

6, LOW OCTANE GAS, OPEN WINDOWS, ACCESSORIES ON, WET ér SNOW-COVERED PAVEMENT, UPGRADED PAVEMENT,

“ Itis prabably |mpos§lble to ot an aasurate tast of aity driving, dus to traftte lamshmm or less aibps and mors or less waiting

CROSSWIND OR FRONTAL WIND ALL tend to reduce mileags, possibly up to 8 MPG,

. o )

~ HOW TO TS857 MILEAGE
time, Por a more acsurate test, piek a calm nonswindy day, drive to the nearest NON-stop hightway or interstate witere there is a
fusl station and fill your vehicle’s tank to /s ingh from antrance of Hil spout. Some vahicias take time to d0 this due 1o alr ane
trapment, Write vour mileage down, Each TEST sholid have the same weather, temperaturs and raad conditions, the same
LOAD and tire prassure. Move out sasy on the accsierator and try 10 drive at an aven 50 MPH in ail tests, Drive 20 rilles or more
from start, then return 10 same tuel pump, same station, same spot. As many stations have their paving downgradaed in various
direations, which makes [t passible for your fusl to find a ditfarant level In your tank, of air entrapmaent, Refll tank as Sefors.
Then divide the number of miles. traveied, by the number of gallons used. Figure to the nearast 10th of a gallen and mile.

Remember your best mileage is when It's hot and humid, |f temperature Huotuates betwesen tasts, you pm.‘qalculgta it by using - "

the 2° tormula as praviousiy mentioned, e
| o ~ INSTALLATION INSTRUGTIONS

1, Check manilald vasuum at Idle Befere ramaving carburator. NGTE! A vaeuurm guuge I8 & low dost Investiment to analyze and -

adjust your sngine.

- 2 Rembve aircleansk, and hoses to air cleaney,

. ~ TABS Incastings and gaskets If needed, Knock sut ONLY the parts that BLOCK oid mounting gusket HOLES, Yap metal kilook

3. Remove threttls aentrel cables and bransmission linkage i any, - -+~ S A
4. Disconnect gas line at ear~~tor,

e At i - v S S SV U : . e e A e b i

appmNDIXR P 16

&, Make dlagram of earburator, dhd all sonneoting hoses. identity sach Rose with white t_ani of liblli. ni:mbmd_nr oto. then -
remove from oarbureter, - ‘, ST : bl

€. Discannect electric ahoke, or.manifold heat contrel red. Remove [hrottle springs and iﬂy other sonnections to carburater,
7. Remove mounting bolts and it carburetor off, Handle carefutly so a8 not to dlmtsﬁany part. Alse, be careful and-den't dro
any parts into manifoidl Now sheck turbocart for bolt Hole losation an your ald gasket. Some medels have thin KNOGK BU

EA N .

e




. outs towards the Insids of hole with scrawdriver and hammer, SPECIAL INSTRUCTIONS, Model 2 and 2A ONLY: On some
- engines you may need to use your 4ld lasulater gaskat for throttle linkage of prop clearance=-check befors tightening car-
burator downi- Enclosed In kit is a ) Bxtra ‘i gasket, which will allow you to use a gasket on each side of your 6ld insulatsr
g ... (asket On Model 2 (ONLY on carbt-gators with throttie linkdge on long stralght side of turbo-carb), you may need totreak ot
& zig ovarhang an TOP SECTION ONL Y, for linkage clearance, Use pliers, hreak lip downward from face side and file off rough
- . edges, - ST k o o . - S
- 8. DO NOT USE GASKET SEALER N FACE or MOUNTING SURFACE OF GASKETS! Clean manifold and carburator fiange sur-
face, NOTE: If you have exhaust roughted or water Heated spacer, check spacar wals for possible pits or holés in walls, Also. -
raplace spacer to manifold gasket with a NEW ONE, generally a dealer stogk item., Install meta) B.G.R. piate or SPACER it your
nying is equipped with one. i ; : .
- -8, Install stud bolts, and bottom saction of fuel saver. Use ryler and locats center-of bar in eash
. manifold hale. Mark with pen or penaii, Remove bottom saction and mount stationary prop on each
- - center mark as follows: Spread cotter key just anou?h to go over bar, push all the way down, pingh
- togather under bar with pilers, insert through prop with large hole towards bar and ecotter key 'n slot.
- Holding prop firmly, use knife, spraad sottar key and with needle polnt pllers, twist each leg of cotter
- kay over the side, using the shalt as leverage to tightan, (NOTE: Prap must fit centered oni bar in each
.manifold hole witheut side movament possible for bast resuits.) Subject to Resvy turbulence.
A “Install thin bottom gasker, part (¢) = ' :
8. Install bottem section, part (d), check ailgnment of bare holes
.C. Place frame gaskat, part (8) on top of bottom section |
T B:  Place screen, part (f) on gasket (e) B
E. Place frame gasket, part (8) on top of seraun {f) : S A
; . E. Place top seation, part (g) hollew side down on top of gasket (e) '
-~ B @, Must use thidk gasket (h) on top saction for screen clearance (g) IMPORTANT: Before mourits
ing lay QLD gasket on your NEW gasket. Check to see if any. cut outs or holea thraugh your QLD
gasket are BLOCKED; it 30, mark. You will need to drill same size through new gasiet and top ssction -
~ of fuel saver, or make a channel in new top gaskat over to the throtlle bora hele. Thess vacuum
- pdssages are nece3sary and your vehicle may not run it BLOCKED. (Hondas have hose sonrisations
. on thelr mounting gaskets. You will nesd to use your old spacer gasket (n this case.) s
H. Kesp gasket alignment with turdo.card around ail edges flush and piaca carbutetsr on gasket
{n) and Auts on studs, IMPORTANT: Fasten carburster By aiternately tlgmmlnao aach nut a little at a
time, avenly, 80 as not to WARP your carburator mounting ttange, Tighten to OEM racommendations,
. Do not OVER TIGHTEN. Main throttle plates and shafts and vacuum operated secondary throttle

o e N B Nl b e L

plates MAY NOT OPEN it tha BASE Is WARPED, or may BIND, ©
10, Reverse pracedurs of disassambly of attachments to carburster, - -
11, It you have manilold haat santral shoke red, cut Into at centar of longest vertical part of rod und ine
stull tube extender enciasud, Cut to desired length, with distancs of length of rod as pravioustly deter.
Mined in praliminary instructions No. 1, allowing tube /y inch slipover on end of reds.
12 Bo sure heat Rose to air cleaner I8 installed and thermostat therain is working proparly, The air
mudl/ be kapt hot in order 1o gat the best eftiviency from your FUEL SAVER! Always use air filter te
. protijat sereen fram biockage and keep your sngine clean, and prevent Hre in the carburater, ’
13, IMPORTANT: Be sure gas line |8 attached to carburetor. Check to see If throttle cables, choke rad, .
thréitle springs and plates ail mova frasly without any binding all the way to full throttle, You may
need to ralse throttie cable mounts and other para where necsssary, _
14, Start angine. Check for fuel line leaks, - - ' ,
18, If engine does not Idis properly, and ail Roses ta carburetor and alr cleaner are connected, chéok
“for air leaks dround gashets and chack to ses If choke Is properly sel, See that throttie lsver sats.
against idie-staps and choke I8 all the way apen alter engine mu aorﬁplcteg warmed ug. and closed | :
- witen ¢oid. Also check manitold vasuum as in the beginning and vompare, Gasket and hose eohnee. :
ttons may be checked tor leak by using unslit prapane tareh. Brgine will .ﬁam up it leak, may be '
sealed by using Hi-temp buytie type gasket sealers on the sdges (stocked by auto steres), A bad
vacuum leak ¢an cause your angine to run rough, foul your timing and cause your sngine to use mors
gas! Check cruise control chain it you have one. If too ioose, ariise contral may not work properly, It . |
too tight, will not let throttie tauch idie mﬁ. : T e .
18, Generaily NO e_nglno madifications are NECESSARY, TIMING. may possibly be sat up for sven graater savings due to the .
ATOMIZED, VAPORIZED MIXTURE, DO NOT MOVE TIMING, uniess you are equipped with knowisdge and timing equipment to
do sol Maximum advunce of manufacture recommanded, -~ - o
17, CONGRATULATIONS! You are now ready for a second nileage test, and greater mileage and performancel REPEAT: As It
the first test EXACTLY the SAME. Good luck and telt your friends about your miteage gaini (Don't forget to put your BUMPER -
STICKER on your vehiciel) We apprecidte comments and testimonials — Thank You, o S

", MAINTENANGE: Primary thrattle bores are seif-cleaning, but secendary are not In senstant use and may posaibly load up with
- varnish, An codsional shot of carburetor eledner will rid any bulld up. | ST o

o THE 3§ MP.H, SPEED LIMIT WILL BAVE GAS AND MONEY! -~~~
“The U.S, Dapt, of Transportation has rated a 4,000 agoimd aar for gas consumption ralative to speed, Results showaed that the
- onr got 11,08 m.p.0. at 70 m.p.ht 15,87 m.p.g, at 60 mig.h 16.98 m.p.0, at 50 m.p.h; and 14.89 m.n.0. at 40 ™.p.h, Maximum

Lath o e RELIEY ST IR L L L b LT R
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- milesge was resched butween 8 &8 mip.h, Spesd above and below did not save guseiine,
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up 0 38% muial-s More Miles Per Wsmlr Rulning EAgitas=improve
g EAWSE o wsPing Eiminglade=gasy Instaligtion. THINK OF IT1 Even 2 10% INs
- GRRASE wou

& $1.20 per gallon! Gan't b fooMO Dy the cizims of thoss wiib atfer divicsd 13 in-
crease mileage. but dctudily restrict the How of air and reducs engine pawar, (Wins

- ow Serten (256) noies oer ¢4, Inch, BLOCKS OUT about 40% AR FLOW), The -
PATENTED TURSO-CARD compmnsates for AlR rastriction by sedireeting tRe fow of air
tedry the carduretor thtough an Eniarged Alr Chamber. CARDURETOR MANUALS sa.
1. Rasng your Cirdurelor Up, 2. Ataiging the Fuel for better Vaperizing, 3. Giving
e futt Mizture Tutbulance, ALL teng 10 give IMPROVED Oistribution, Ecanoimy, Fer
formaned, Less Polution and Longer Engine Litk. TURBO-CARS Provides ALL (3) of
thoge FEATURES! Praca & drop of liquid on your hot intake mamioks and wateh it -
40020 Out, but 3 fine micro-size speck will instantly vaporzel A courss sphay ind . -

©,'8000 48 of el pass trof CIHOUENE 10 intake manileld, making It almost ime -

-00SSibIe 1o comitilately vaporie dnd rix with the right amount ot air, You ste why

o"-"’

muet of your fust Is wasted and ndt burned! That's one raason car manuiattirers

USE 3 &atdiytic converter in the eanaust System to uen the unburned gis, which

$hOuKd Fave been BUMt 10 Ly enginel WIth the PATENTED TURBO-CARS fus saver, -

" large iduid drotiets of fust ate teoken Intd § fine microeige particles, With & potens
tigh of 10,000 per squate inchi This makes the fue much easier 10 vaporize, whils a

$1240AaFY DO Arovided robultion tuibulence to mix dnd dirset the “fogdike’ | -

dtomized fusl against the hot intake marifold walls, lor more complete vaponiaing,
siegizing dnd economy! With tess pollution of hydro cartons and longer engine iite!
TURBO-CARS fub saver hag unique PATENTED PEATURES! Wiy not SPINNING
PRUPS? Saczuse the AIR FLOW Contrind the Props, SO Whete's Resistance 1o cause
Tuttulancs and Mix? STATIONARY PROPS Tested an Ineraase over the Soinning
Prapst THErE 418 N0 MOVIng HEMS 10 welP oul. 6P HCHTIEH paRts to burh out. _
Sottenw=AED MOT 8 Min, SLOW TORCH Tastdd withotl a0y delects excapt distoionas
lion! Also dasigneg (o privent stalling of engie trons the cossibility of tamporary ie:
ing of serded SunAY warm ud, And 'S Sale when oropetly installed. Mounts under
431UUTEIOT, MOUANNG instrictiony, OIS dnd gaskets indluded, ,

HOW T3 ORDEA: VR
t, CROCH which Mmool neetid Be:ew, Must know the numoe? of DIFrae, 48 SAGI0 AN doubksoP
GuDM 41d four SHtTE 40 Samoteiied SLAAUAE ON the GAME egINE Mode,
& CheeR nooa Blaseance DRI AIr<CiaanE? A0 oo 0A yOUP vimicie, You wil need t ineh 4il
_ madeld, 2ea0t d.0drte QUsd dna SDrEad Oore, | 3/0 1NCH HE0Nd, 1648 Dratent gisket, To
- ReSR, Sl MODEL Imenneds 8/ 20uSA S50 61 Migh odinl of & Saanar, tiase hood, soen! i
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