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- UNITED STATES PATENT OFFICE,

WILLIS J. PERKINS, OF GRAND RAPIDS, MICHIGAN.

. INTERNAL-COMBUSTION ENGINE.

955,507.

Sﬁeci_ﬂoatiqn of Letters Patent.

Patented Feb. 7, 1911,

Lo all whom it may concern: -

Be 1t known that I, Wirwis J. PEREINS, 2
citizen of the United States, residing. at
Grand Rapids, Kent county,
invented certain new and useful Improve-
ments in -Internal-Combustion Engines, .of

~which the following is a specification. |
- This invention relates to improvements in

infernal combustion engines.

ments In such engines in which kerosene, or
other hydrocarbons of high specific .gravity
are made use of as the principal fuel.

~ The objects of the invention are: First,

to provide an internal combustion engine in

- which lignid hydrocarbon fuel of different

grades and specific gravity’ may be readily
utilized, and the charge effectively ignited

- when prepared. Second, to provide a con-

struction of internal combustion engine in

“which different grades of liquid hydrocar-
‘bon fuel and of
may be conveniently

i

y utilized, a convenient
means of shifting from fuel of less to higher
specific gravity: being provided so that the
fuels may be used interchangeably for the
purpose of 1 inore effective control of the

different specific gravity

~engine and a more complete utilization of

30

a low grade of liquid hydrocarbon fuel or
a fuel of high specific gravity. Third, to
provide an effective means of forming and

‘converting such hydrocarbon into a gaseous

mixture for charging the engine. - Fourth,

to provide an improved means of utilizing

the heat of the-exhaust for converting or
transforming the liquicd kerosene, or other

hydrocarbon” of high specific oravity, - into

a-gaseous charge for the engine. Tifth, to

“provide a construction of converter which is

10

heated from the exhaust in which the heat
will be evenly distributed through the con-
verter. Sixth, to providé an accessible con-

~struction of converter for kerosene. or low

45
. deposits, such as aceumulations of parafiin,

530,

grade of oils, or oils of high specific grav-

ity, which is readily accessible so that any

tar, or any other deposits or accumulations,
may be readily removed. Seventh, o pro-
vide in an engine of the elass deseribed an
improved constrictica of exhanst pipe, in

- which the longitudinal expansion is com-

pensated for, thus avoiding any shearing:

~stram on the bolts whicl: conneet the branch

=~
£y

passaees to the engine eylinder and the tend--
ency te throw the eylinders: out of aline-

ent. - kuighth, to provide an improved con-

Michigan, have |

It relates more particularly to improve-

Structural details, will - definitely

. construction,

- Application filed June 25, 1908. Serial No. 504,328,

| struction and arrangement of carbureter for

heating the air when taken into the same.
Ninth, to provide an improved means of
securing an initial heating of the vaporizing
means In an explosion engine using kero-
sene or oils of high specific gravity as a fuel.
Tenth, to provide an improved arrangement
of sparking device.in eombination with the
other parts of an internal combustion engine
of the class described. K

FFurther objects, and objects relating to

| _ appear
from the detailed deseription to follow.

1 accomplish the objects of my invention
by the devices and nieans described in the
following specification. - |

The structure described constitutes effec-
tive embodiments ‘of my invention. Other
embodiments would be readily devised by
those skilled in the art. , h

Lhe invention is clearly defined and
pointed out in the claims. | |

A structm‘e- constituting an effective and
preferved construction and embodiment of

the features of my invention is clearly illus-

trated in the accompanying drawing, form-
g a part of this specification, in which —
Figure 1 is a side view of a three-cylinder

internal combustion engine, embadying my

improvements in a simple form. Iip. 2
15 an enlarged detail sectional elevation on
line 2—2 of Fig. 1, the bowls
ing chamber being shown in-full lines, I o,
3 1s a detail plan view, partially in section.
through the converter means, taken on a
line corresponding to line 8—8 of g, 1,
showing the details of the passages and the
cireulation of the heated products of con.
bustion and the exhanst through the con-
verter, the position of the engime . cylinders
being indicated by dotted lines and  the
nixer devices and bowls of the MIXIing
chamber appearine in full lines, i, 4 1s
a detail sectional elevation view, taken on
a line corresponding to line 4—4 of Figs, 2
and 3, showing details of construction of
the converter and the vaporizing chamber
thereof. Tig.
tronal elevation view through the heatinge
passage, of a modified form of my improved

converter adapted to 4 four-cylinder eneine

m which the exhaust and intake are all on
the same side of the engine cylinders, Fig.
6 15 a detail transverse sectional view, taken
on line 66 of Fig. 5, showing details of
the same being taken through

of the mix-

5 18 a detail Jongitudinal see-
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- 6, showing the separating partition. Kig. 8 1

10

15

- trolling valve

20

fuel and the pair of bowls Tor

95

30

30

~ tomatically varying

40

45

50
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60

65

o

one of the branch exhaust connections 6.
g, 7 is a detail transverse sectional view,
tadeen on a line 7T—7 of If1g. 5, through one
of the inlet ports or passages 3/, Thig. 8.13

o detall sectional view fhrough the intake

and exhaust, taken on a line gy of I1g.
is a detall cross sectional view of the con-
verter in a more elaborate form in which the
oil and vapor chamber are divided by. a
flue and provided with initial heating torch
or means at the central portion.
is an enlurged detall sectional view, taken
on a line corresponding to line 10—10 of
Figs. 1, 11 and 12, showing the feed con-

air passage leading to the converter.
11 is an enlarged detail sectional elevation
on line 11—11 of Iigs. 2 and. 10, showing

details of the fuel valve means for the liquid

heavy hydrocarbous, respecfively, or hydro-
earbons of different consistency or fiel
value. Fig.
tional viey ou-line 1919 of Figs. 1, 2, 10
and 11, showing detalls of the fuel bowls

and the passages of the three-way valve for
such fuel to the

controlling the supply of el i
CnOINe. Fig, 13 1s an enlarged detail sec-
tional elevation through the. fuel -control-
ling valve, taken on —1¢
12, when the valve handle 1s adjusted to the
central position, showing the priming con-
nection open to the bowl for the highter
fuel. Fig. 141s an enlarged detal se .

-view on line 14—14 of Iigs. 10 and 11,
showing the adjustable stop medns for au-

ing the adjustment of the
needle valve when the fuel valve 1s shifted
from the connection to the heavy carbon
bowl to the, lighter carbon bowl, and vice

versa, the smaller aperture being required

for the lighter fuel. Kig. 19 is an enlarged
detail sectional view on line 15—19 of Figs.
9 and 10, showing the governor and thyrottie
valves. - ,
‘line corresponding to lme 16—16 of Iig.

in the casing,

. the connections being shown
“in full lines. : ARG

. In the drawing, similar numerals of vef-
orence refer.to:similar parts: throughout the

several views, and the sectional views are
taken looking m the divection of the little
arrows at the ends of the section lines.
Referring to the numerals of reference,

the base 1 carries a plurality of (here three).
 engine cylinders 2—%2 2

0-—92, arranged
“The intakes 3—3—3 are at one
side, .and the-mlet valves 4—4 are located
therein and are controlled by any suitable
neans, as i rod and cam 4’ for each valve.
The exhaust vaives 5—b—9, also controlied
by any suitable means, as rod and cam 5"
for each valve, are on, the

by side.

| valves.

engine

Fig. 10 |

for the liquid fuel and - the | do not quite fill the -space.

Fig. |

the aggregate area of the four passages 167
the light and.

12 is_an enlarged detall sec-

. comparatively

o line 13—13 of, Fig, | means 1t will be

ome intalzes,
sectional

“tact with the heated
. easing.
Fig. 16 1s a detail sectional view on. DI
. N 1 the oal and
15, showing the arrangement. ol gaild valves .

side

bolts of the flanges on

_ ) BEXT, it may
opposite side | vantage even

983,307

of the enging cylinder from the intake
The “products of combustion ex-
haust through the branch exhaust connec-
Gon 6—6—06 into the exhaust pipe, 7, which
delivers the same around the end of the
. through pipe 9 to the opposite side
‘nto the chaunel 10, thence into the passage
11 in the removable end cap through the re-
furn passage 12 on the opposite side to the
hollow exhaust cap 18. ' _ s
Between the passages 10 and 12 and sur- "
rounded by the same i the ol and wvapor
chamber 14. which is heated by the eircula-
tion of the-exhaust, and 1s pirovided with
horizontal distributer bafiles 19, 16, which g4
The baflle 1s
provided with apertures 157, 15" at each
ond of the same. The bafile 16 lLas smaller - |
apertures: 167,167, 167, 167 at intervals,.

. \ o i » 85 |
and the two passages 157 being substantially
"equal. By tlus, arrangement of the dis-+

tributer baffles, the mixture s divided, when -

t enters the heating chamber, and is passed
on at two widely separate points through ¢4
large apertures which 1n-
sures the initial héating of the mixtuve. 1t
is then distributed through suceeeding dis-
tributing baffle plates having smaller apet-
fuves ab intervals therethrough, and by this g
noted that the charge must
necessarily. be ‘distributed, evenly mixed,
nd in the saiue volume to each of the e~
thus insuring the same opera-
fion of each engine cylinder, due to the tact
that its charge 1s'the same in volume and
in quality of mixture, and is heated to the.
same extent when it 18 introduced into the
c¢ylinder. -On' the outside of this heating
Jevice is the mixing device 17 of any de-
sired construction, which is provided with
intake passages 18 having ‘mouths 19—19
for receiving air to circulate 1t In close con- -
1 side of the converter
The carbureter or mixer 17 delivers 110
through the passage 20 into the bottom ot
vapor chamber 14 of the con-

verter. - , - o

The exhaust pipe 7 Is provided with an
irregular. formation of 1ts wall, which, m 115
longitudinaltsection, is preferably somewhat
like a double O. G. molding which permits
the expansion and contraction of the metal
of waid exhaust pipe without injury to its
conniections beeatse the said part is off-set. 120,
The pive of the metal in: the irregular wall
permits-the metal 10 expand without injury
{o the connections. This axpansion 1s very .

.1. IE,{

14a¢

105

prouounced,’ lue to the intense heat of the
Cexhaust. - Until this means was provided, 125

the device would constantly shear off the
the brench exhaust,
qizes. On small engiues, np {0
be dispensed with but s ot a2t
then.  This exhaust pipe 7 be 130

on the larger
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comes highly.heated‘, fde | ﬁ’snallj proteét :
1t by a guard or casing 7. From this de-

- scription, it will be found that the heated
- products from the exhaust pass through the

passage 10, thence around the end of the

vaporizing chamber at 11 and back on the

~opposite side at 12." -

It will be noted that the entire products
.of the exhaust are c¢ollected and

3 passed
through the pipe 9 so that the same will be
evenly heated or all heated to the same ex-

- tent at that time, As the exhaust circulates

through the converter, it, of course, immedi-

ately begins to give up its heat on account

15

of contact with the walls of the colder fuel

chamber within and with the atmosphere

. on the outside. -.As the intake from this

chamber 1s located successively at, the points
3—3—3, 1t Will be seen that the heated prod-
uets.of combustion, as they come to the first
device, will be hottest opposite the first in-
let passage 3. It will be less intense at the
next, and still less at the next, and in turn-

~Ing around at the end at 11 and passing

49

‘back through the return 12 the heat becomes

- less and less as it advances.

30

40

10

30

~ Referring to Figs. 8 and 4, it will be clear
that the exhaust products are hottest at the
lefthand end of the passage 10 and that they
give up their heat gradunally as they pass

toward the righthand end of Fig. 3 and still
- continue to give_up their ‘heat oradually as

the circulaticn continues toward the left in
the return passage 12, It will thus be seen
that the highest and lowest température in
this exhaust passage will be opposite the
first intake 3. The next to the highest and
the next to the lowest will be opposite. th
second, and the third highest and the thirg
from the lowest will be opposite the third,

“and that, c(}nSe(IlrIlEI]ﬂ}’, considering the heat

delivered to both sides of the oil and vapor
chamher, the same will be heated equally op-
posite cach intake to the engine; so that, for
example, if the temperature of the exhaust-

ed gases 1s 600°, 500°, 400°, 300°, 200° and

100°, successively, ds it passes the intakes,
it will be seen that the average temperature
from the heat on both-sides of the o1l eham-
ber .14 will be .the same, namely, 600--100,
500--200, 400-4-300, or an average of 700° at
each intake. This secures the best results,

-and delivers the charge to the engine at its

- 55
60

- 60

very best and at substantially the same tem-
perature at all intakes, 1t will be observed
that this 1s accomplished by a very simple
and effective means. o -
In taking the air into the carbureter in

throngh the mouths 19, it is drawn into’

clese contact with the outer wall of the con-
verter through 1ts entire length which is
consequently “cooled to about the same ex-
tent. The hot air passing into the mixer 17
which serves: to vaperize and break up the
kerosene, owing to the fact that it is thus

1-to the cool chamber 14 at

strongly heated and the keroséne is earried
In a spray. or atomized form into the cham-

ber 14 where it’ is completely converted into -

a_gaseous mixture and passed on to the en-

‘gine cyhinder. " Each“charge at each intake
1s heated to substantially

. the same extent,
owing to the circulation of
the mixtur’ is the same, because tlie delivery

of the fuel, owing to the mixing . baflles,
which are in the said chamber 14, is fully |

distributed and mixed.

In the modification ‘of the
pearing in Fig. 5, the entire vaporizing
means and exhaust are formed and arranged
all on the same side of the battery of engine
cylinders. The passage 7/, corresponding
to the passage 7, is formed along: one side of
the vaporizing chamber 14 and is re-curved

IIO

the exhaust; and -

converter ap- -

80

at 10" corresponding to the passage 10,

which passes around the opposite side of

the chamber 11’, corresponding to the re- .

turn 11, and thence along the opposite side
of the vaporizing chamber 14 at 19’ , COrre-
sponding to the passage 12. The carbureter

-17 with its intake 18 and its passage 20 to

the vaporizing chamber 14 are the same as
In the more simple form. These parts all
definitely appear in Figs.5,6 and 7. Owing
the center it is not
necessary here-to provide for expansion, | .
Fig. 9 shows a substantially ‘double con-

85
50

95

struction, as will be readily understood from

looking at the same. “An upward turned
flue or passage 24 divides the oil chambers
14 1nto two parts, aelivering to the same in-

series of burners or-torches, is beneath the

take parts above. <A jet or burner 23, or.

same, where gas or hydrocarbon or kerasene
can be lighted to give the vaporizing appa- -

ratus an. initial heating. This is embraced
' a case 21, which is hinged at 22. A lid
25 permits the flue 24 to be opened so that

the heat readily passes up through the same
when the burners are lighted. In this view,
a primer 26, controlled by the valve 27, is.

provided _for introducing gasolene or a
volatile hydrocarbon, for giving the engine

10%

116

its initial impulse, so that the exhaust will .

‘heat the device so that the kerosene can then

be used. Kerosene or other fuel”of high

specific: gravity can be so introduced and

heated by the burner or torch. N

I have found that the best results are se-
cured 1n ighiting the charge in an. engine

embodymg my apparatus by placing the

sparking plug 28 in the intake passage in-
side the inlet valve. With the engine using

liquid hydrocarbons of high specific gravity,

which have been heated in the con verter, the
temperature of the charge will be highest at
this point, so that the spark will be most ef-
fective. "The blast of the charge carries all
impurities and deposits of carbon and the
ke away, leaving the ignition peints clear.

The inrushing charge is, of course, of much

115

120

135¢



s l{)\'a't‘.l‘.t'i‘llll'i{‘l':ii'ill'u (han the engine or the 1g-

10

15

20
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quantity of the hydrocarbon will be held in

sl

nited charee st the time of the explosion. . 1| the bottom of the c¢hamber, or passagr-
find. further that (he spark is most cflective | way 20, R

at thiz poiut, hecause the mixture or charge ¢ T will l’je,1.'0:_1(111}7ﬁnxderstmd'that the con-
s not heen-contaminated by any of the resi- | sistency of the light and heavy hydrocarbon

due left in the engine eylinder, so that, when

fuel is very different, the light being very

the chavge of the engine s 1gnited at this quid and passing through a small aperture

point, it is most cllective in fiving the entire.

charee,

very readily, while the heavier fluid is much
more. viseid and flows much less readily.

It will he seen from this description that Therefore, to deliver even the same amount
my hnproved converter il earbureter or | of fuel, for nstance, it will be necessary to

mixing device can be oreatly modified with-

vary (he size, of the mlet passage. 1o ac-

out departing from my Anvention. It can complish the delivery of the right amount of

be very simple, as in Fig. 1, or it can be | each kind of fuel automatically, a needle’

much elaborated.

U yalve 49 is located inside of the, valve 89,

tonsidering now the mixing devices Tor | which valve 34 terminales 2 nozzle, ex-
mixing the lguid hydrocarbon {nel with | tending up 1uto the air passage way 20.

air: The intake pipe 29 s provided with an This needle valve 49 is provided with a
adjustable H])I‘lng-]JL'HHSt-’:i\. check . valve 0, stuffing box H0 at it lower end, surrounding

Cters.  The passage 20 from the mixing de-
. h h

which regulates ihe amount of air.which en- the same, so that 1t will be suitably packed

to avoid any leakage of fuel by the needle

 vices fo the converier is controtled by a valve. | - ..
throttle valve 31, and is also controlled by | ‘On the lower end -of the needle valve 39 14
the governor valve &2 These are both | provided a stop arm 71, which 18 retained

"_25

- 35

40

placed in the sune casing 33, the throttle adjustably 1 position by the ot -serew H2,

valve 31 being controfled by any suitable arel i provided with T terally-extending fin-

conmection, as. rod o4, and the governor j gels 517, 517 at each side. These fingers con-
valve 82 being controlled by a auitable con- | tact with stop serews 53, 53, whieh are car-

nection, as 35, to the governor,

ried on a voke or support 597, which couples

A pair of bowls 36, 37 is provided for the (e vertical supply pipe 8677, 37" together.
ligquid hydrocarbon fuel. The bowl 36 is for 1 The needle calve 49 is serew-threaded and
the hghter hvdrocarbon, or hvdrocarbon of ity snugly into its seat in the three-way
low  &peeihc oravity.— ousolene, for in- vilve 53,80 (hat it turns under friction. It
anee.—and the bowl 37 is for (ie heavier | will be seen that when this-stop arm ol 1S
hydrocarbon,- or Liydfecarbon of high spe- | et at (he right position and the lever or
t-iﬁ(:-gl'n'\fit.}-'.ﬁ---—--']{m'nf-:{*11{‘-&.}-;1’01‘ inctance.  Inlets handle 41 is moved (ownrd the side of the
a6’ and 377 are ])l'nviﬂﬂd for the respeetive | Lighter fucl, viz.. toward the howl 86, the.

howls, and cach 1s prov

ided with an over- om0l will contact with the stop-screwy b3

How 3677 and 377 for carrying away the sup- ol that side. and. as the motion of the han-

plus and maintaining the leve
howls or feed cups.

| in the saud e is continued, the needle valve 49 wall be
These bowls or feed Cadinticed eloser to the seal 1 {he nozzle 43
cups are voked together by a yoke B8 I and {he passage for gasolene or the- highter

~which are passages 10-and 41, which are con- | Livdrocarhon, whatever it may be, 1s thus re-
trolled by a three-way valve 39, containing stricted. - When the.handle is thrown an the
passages 42 and 43, which register with ‘the apposite position. the stop finger 517 on the
passages 14 and 41 connecting cither of the apposite <idde hits the corresponding stop Ne

45

50

60 -

_15

Lowls to the mixing devices, through thel andl opens the needle alve to the right point
central passage 46, torminating 1n the noz- - for the passnge stop 53 and opens the needle
e 48, 'This valve stem 39 g controlled by calve o the right point for the passage of
a handle 44, which s provided avith stops (he kerosene or heavier hydrocarbon fuel,

L 8

45, extending to onch «ide, and contacting
. ..' . . Ih-r - ' 1 . i . L] r | . ) ¥ ~ . _ .
o’ and 377 as being wid side: The stop, of course, 18 set for the

preferably swith pipes

whieh 18 Jelivered from the how!l 87 at the

thie most convenient stops for the purpose, right position to alve a proper opening and

Special stops could, of course, he provided.

proper variation for the different weights of

The thiee-way valve 39 18 tapered and 18 fuel.

held into its cont by o spring

0 resting The valve 49 will fivst require adjusting

ngajnst the collar of the handle. 44 Aside hefore {he stop arm .18 fixed s and, where

from {he: three-way ¢
there is a priming passage

}}}7(]]'{1('.:!'-1'1HH-L as the ease n'm‘.\ﬁr'

ontrol in this valve, | there '« a1 wide difference in the conslstency
7. which permifs of the lieht and heavy fuels used, a differ-
2 cnall quantity of the easolene, or lighler | ent stop than that rﬂ]_llﬂtli'ilt(‘ﬂ: may be re-

” ' e o enter the | quired 1o permit greater movement of the

mixine ehamber when (he handie 41 1= the needle valve in ovder to fully compensate

contral position.
up throngh the

The hydrocarbon pases for such Jifforence. Where T have anid light
Jhort tube 477 which gy ve- h_w]mu;:rhm-l,T. mean a hydrocarbon of low

cured to the valve o3, 80 Lhat a considerable b apeeilie aravity, and where 1 have said o

‘ -
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heavy hydrocarbon I mean a hydrocarbon

-“of high specific_gravity.

Imeg thus described my invention, what

I claim as new- and desirve to secure by ILet-

ters I’atent is:

1. The combination with an e\ploqmn
engine having a plurality of engine cylin-
ders of an exhaust pipe mx:vmed to one

‘l 1

side of the same and connected by suitable }

branches to the exhaust ports of said en-
gine-cylinder, said exhaust pipe containing
a curve in its wall; a converter contfunnw
a passage for'le(,ewmﬂ’ the heated p:[odnc{s
of combustion; a lledtlnff chamber within
the converter embmced by the said exhaust
passage so that it will receive heat from its

- opposite sides; outlets from -the said heat-

20

ing chamber lt mte... rvals c¢onnected to the
mtal{e of said engine cylinders whereby the
heat of the exlmusst will be evenly {hstmb

uted to said heating chamber; distributer
-baffles in the said heating cllaml}e 's a mixing
device with air inlet pﬂS‘:‘lO'E'% i1 contact with

- said converter, for delnmrmtf the mixed air

- 25

and fuel to the said converter where it can

. be thoroughly mixed and converted before

- .. ply of hydrocarbon fuel, one for
30 £ Y add hvee- .
. one Ior a heavy grade; a three -\way cock for
- connecting either of srud bowls to the mixing |
‘device, the passage in said three-way cock |

| termmatmg m a nozzle in the said mixing |

35

40 ranged to ]“‘l]lft‘ the charge in said englne

45

50

"+

assing to ‘the e engine cylinder; a plurality of

wls with comlc{,tmn.&-, for nnmlt‘umng asup-
a light and

device; a needle valve for redgulating the

‘said nozzle; a stop arm on the said needlc_
valve poqnmm*d to contact toward the limit |
‘of its stroke in-either direction for control-

ling the sdid needle valve and regulating the
dellvu'y nozzle; and a :-,parlunw device ar-

at the mla]w all (*n..uhnﬂ bnhatautmllv NS
deseribed. and for the parpose specified. .

'Thc combination with an explosion
engine huving a plurality of engine cylin-
ders of an exhaust pipe arr mncd to one side

of the same and connected by qllltable

branches to the exhaust ports of. said engine
cylinder, esaid exhaust pipe contalning a
curve In its wall; & converter containing a
passage for recewmg the heated. products

of combustion; a heating chamber within the

converter embraced. by the said exhaust pas-
sage so that it will receive heat from its
Epomte sides; outlets from the said heating
mber-at. mterva,ls connected to the intake

of said engine cylinders whereby the heat
‘of thé exhaust will be evenly distributed to

: said: heatmg chamln,r dlstmbuter ba.ﬂies 1 | s
and fuel to the said converter where it can

0 ‘the ‘said heating . cha.mh(, '3 a mixing device

35

with=air inlet passages in "contact Wlth said

converter, for delivering the mixed &ir and

}

 fuel 'to the said converter where it can be
thoroughly mixed - and converted before

E ssing to the enginé cylinder; a plurality of |
0

1

]

-batlles 1 the said heatfing clmnbm

g

supply of hydrocarbon fuel, one for a light
and ong for a heavy grade; a three-way cock
for connecting either of said bowls to the
Mixing dewce. the passage in said three-
way cock terminating in a Tozzle in the said
mixing deviwe; a needle
Ing the said nozzle and a stop arm on the

‘said needle valve prltlﬂlled to contact to-

ward the Iimit of its'stroke in cither divec-

tion for controlling the said needle valve and

regulating The delivery nozzle, all coacting
SU stantmlly as described and for the pur-

. pose specified.,

3. The combination - with an explosion
engine having a plur ality of engine evim-
dEI‘b, of an exhaust pipe arran d to one side
of the same and connected by
branches to the exbaust ports of said engine

suitable

70

valve for regulat-

75

80

cylinder, said exhaust pipe cmllammn a

curve 1n 1ts wall; a converter containing a
passage for receiving the heated pmducta of
cmnbustlon a 11&1131!10' chamber within the
converter embraced lw the said exhaust pas-
sige so that it will receive heat from its
opposﬁe sides; outlets from the said heat-

mt.,tlxu of smid engine cvlmdoh whereby the
heat of the exhaust will be “evenly distrib-
uted to said heating chamber; dl‘a(llb'ﬂlﬁl‘
2 MIXIng
device with air inlet passages in coutact w ith
sald converter, for delivering the mixed air
and fuel to the said converter where it can
be thoroughly mixed and converted before

passing to the engine cylinder; and a spavk-

ing dewce arr: uwed to 1gnite the chavge in
amd engine at the mt..llm all umdm.{: hlll}-
stantially as described and for the pPLrPoSse
h[l(‘{ ified. -

. The combination with explosion
engine, having a plurality of ¢ngine evlin-
:lms, of an exhaust pipe arranged to one side
of the same and connected by suitable

branches to the exhaust portq of said engine

cylinder, said exhaust pipe wntmunfr a
curve 1n its wall; a converter contunmg i
passage for 1'ecew1no* the heated products of

combustion; a hea,tmcr chamber within the
converter embracerl by the said exhaust pas- -

sage so that it will receive heat from its
0pp051te sides; outlets from the said leat-
ing -chamber at imntervals connected to the
intake of said engine cylinders whereby the
heat of the exhaust will be evenly distributed

85

90
mn‘ chamber lt mter rals connected to the-

95

10L

105

110

115

to said heating chamber; distributer baffles 126

in the said _heating chamber a mixing de-

| vice with air inlet passages “in ‘cantact WLth '_

said converter, for delivering the mixed air

be thoronghly mixed and converted, before
passing to the engine cylinder, all couctlng

125

substantially as descrlbed and for the pur- ‘

pose specified. _
5. In an internal combustlon engme, the'-' '

Wls with Lonnectmns for mamtammg a | combination of an ehhaust passage from

- *;.

150
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ing device connected ‘to. said chanibér, and

“valve for confrolling the discharge outlets |
from said three-way cock to the said mixing |-
device: a stop arm on said needle valve eopn-

tacting with suitable stops to "ml_ti)'in'atical?y'

10

. + . -
4
6 C - o o 3 oo
. - . ' o | d
= . I d : - . I

said engine; a chamber surrounded by the |

said exhaust passage of said engine; a mix-

. the said chamber being ¢onnected ‘to the in-
take of said engine;a pair of feed bowls for.
“delivering hydrocarbons of. different - weight
to the said mixing chamber; a three-way:

coclc for connecting the said bowls; a needle

) regulate the size of the aperture for the said

:_'_]_.5
20
‘25

- valve.for controlling the discharge outlets

- 30

40

45

50

90

60

‘device; a stop arm on said necdle valve con-
tacting with suitable stops to automatically.

purpose speeified.

fuels ; a sparking device in the intake of saist
enging, all coacting = substantially as de- .

seribed and for the ‘purpose specified.

6. In an internal cpmbusitmn”eﬁgine:; the-

combination of an exhaust passage from:said
engine; a chamber surrounded. by “the said |
exhaust passage of said engine; a mixing |
device connected to.said chamber and the.
said chamber being. connécted’ to the intake .
of said engine; a pair of feed howls for de-
livering hydrocarbons of different weights

to the said mixing cliamber; a -three-way
cock for connecting the =aid bowls; a needle

from said three-way cock to the saud mixing

reonlate the size of the aperture for the said

.

% In. an internal combustion engine, the

L S - - ' . * - nge . _ s a ] _
“combination. with ‘the ¢harge mixing and
converting . device,, of 4 pair -of bow:s, one

for light and.the olher for heavy hydrocar-

bon fuels; a three-way coek ‘between the

same;  needle valve for controlling the ont-

let from said three-way cock; a stop arm on

the said-needle valve arranged to contact

‘with suitable stops to regulate the saul nee-
dle valve:; and.a suitable sparking device .1n.

the intake of said.engine, coacting for the

L4

8. In an. internal combustion engeine, the
LLL - dlb AR 1 OIS B3Ry
combination with the cnarge -mixing. and

converting device, of a pair ot howls, one for-
Jight and. the -other for heavy hydrocarbon .
fuels: a three-way cock between the same; a
needle valve for controlling the outlet from.

said three-way cock; and a stop arm on thé

wid needle valve avrangéd to contact with

suitable -stops to regulate the said needie
valve, coacting for the purpose specified.

9. The combination with an internal. com-
hustion engine having.a plurality of engine

cylinders, of a converter, containing a pas-
sage, for receiving the heated products of

combustion; a return passage suitably con-

neoted to said passage; a heating chamber

within the converter embraced by the said
exhanst passage so that 1t will receive heat
from its oppostte sides; outlets from the said

heating chamber at intervals connected to

and air to the said converter where it can be
‘thoroughly - mixed and converted before

fuels, all coacting substantially as described
‘and for the purpose specified. -'

35

: - ra ) S
‘ders; a converter connected to said
pipes a heatin o chamber within the sa id con-

988,307

the intake of said engine cylinders whereby

the heat of the. exhaust will be cvenly  dis-
tributed to said hcating chamber; and a
nixing «levice, for delivering the mixed fucl

passing to. the engine cylider, all coacting

substantially as described and for the pur-
pose specified. = B
10. The combination. with. an ‘internal

' combustion - engine having a plurality of

cylinders; an exhaust pipe arranged at one
side of .the same; a converter with a,('ip'assage
arranged. torecelve the heated pro

combustion from saidi ‘exhaust;-a -heatmg

chamber embraced by said cxhaust passage

‘gothat it.will be surrounded thereby and re-
ceive heat from: all sides thereof by the said..
heated - products  passing around the said -
heating chamber by a circuitous route en-
tirely embracing the same; a mixing device

connected -to deliver fuel into.the heating

chamber of said converter, and separate con-

nection passages from the heating chamber

- of the converter to the intalces of each engine
cylinder, all ceacting substantially as de-
seribed and for the purpose specified.

""11. The combination of an internal com-

hustion engine having & plurality of engine

cylinders, of an exhaust pipe for said engine
cvlinders, which exhaust pipe has a curved

oft-set formation in its walls to compensate

for expansion; a plurality of flanged branch
exhausts leading to said exhaust pipe con-

necting said exhaust pipe at different points
of its length. to each of said engine cylin-
exhaust

vorter heated by the products of combiis-

tion; and means for delivering a mixture of -

ie-and oil to the heating chamber of said

£

“converter, coacting for the purpose specified.

- 12: The combination of an internal com-
bustion engine having.a plurality of engine

| cylinders, of an exhaust pipe for said engine

cylinders, which exhaust pipe has a curved

oft-set- formation in its walls; a plurality of
flanged branch exhausts leading to said ex-

haust pipe connecting said exhaust pitpe at
different. points of its length to each of said

engine cylinders; and a converter connected

s

to.said exhaust pipe, as specified.

.

13. The combination of an internal com-
bustion engine having plupality of engine
eylinders, of a-gonverter containing a direct

~nd return passage for recelving the heated
products of combustien from - the exhaust

of said engine; and .4 detachable cap. at

each end of said converter whereby the pas-

«ages can be opened straight through. from
«nd to end for cleaning, as specified.

14. In an internal combustion engine, the.

-

combination of a converter having a pas-
sage for the exhaust from the engine and

s Guitable heating chamber; a mixing de-

74
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~ exhaust of said engine; a mixing device.
connected to the said heating chamber to

10

983,307

vice connected to the said heating chamber
to- deliver mixed fuel and air thereto; and
an 1nlet passage to the mixing chamber in
contact with the exterior wall of said con-
verter; wheéreby the air entering the car-
bureter will be heated, as specified.

15. In an internal combustion engine, the
combination of a converter heated from the

|

~deliver mixed fuel and air thereto; and an
inlet passage to the carbureter in contact

- with the exterior wall of said converter,

15

‘whereby

be heated; as specified. .
16. In an mternal combustion engine, the

combination of ‘a converter; a carbureter;
.and an inlet passage to the carbureter in
contact with the exterior wall of said con-:
20

verter, whereby - the air entering the car-

buretéer will be heated, as specified.

30

30

40

- evenly distributed. . | -
- 18 In an internal combustion engine, a
plirality of engine cylinders; a converter

17. In an internal combustion ‘€ngine, a

plurality of engine cylinders; a Converter

having a passage for the exhaust from the

engine- and a heating chamber 'within the
~same provided with a series of horizontal
distributer baflles having apertures there-
through, the first of said plates.havinglarge |

apertures toward each end and the succeed-
ing . plates having .a larger number of

_smuller apertures; means for delivering air
“and. fuel into the said heating

_ Into d | chamber
against the centyal part of said first baffle,
whereby the same will become thgroughly
agitated and mixed; and a series of intakes

eonnected to draw from the ‘chamber be-

yond said Dbaflles “whereby - the charge is

having a passage for the exhaust from the

engine and a heating chamber within the

- same provided with a series of distributer

45

o0

55

baflles” having apertures therethrough, the
é _ ] . [ .
first of said plates having large apertures

toward cach end and the succeeding plates
“having a larger number of smaller aper-

tures; means for delivering air and fuel
into- the said heating chamber against the
central part of said first bafle, whereby the
same will become thoroughly agitated and

mixed; and a series of intakes connected
to draw- from the chamber beyond said
baffles whereby the charge is evenly dis-
tributed. . : |

19. The combination with an .internal
combustion engine having a plurality of
cylinders, of a converter therefor; a pas-

the air entering the carbureter will

tion acts oM the fuel supply.

i

sage and a return passage in the said con:™

verter connected to receive the exhaust from
the engine; a, heating chamber between the

saud passages divided by horizontal parti-
tions only; and a series of openings to de-
hiver the charge after it has been converted

to the intake of the engine cylinders, coact-

‘ - . S g o R o
ing whereby the circulation of the.exhaust

through the converter evenly distributes the
heat to the contents of the heating chamber
opposite the said intake, coacting for the
purpose specified. - o |

20, In an internal combustion engine, the

combination of a converter for gasifying

auxiliary reservoirs in proximit
mixing device and converter to deliver,

hy-
drocarbon of ditferent weights quardf;r

into said mixer;. a three-way cock for con-

necting either of  the said bowls to the said
mixing device; ineans connected to said

cack for automatically regulating the flow

60

Nliquid hydrocarbon; a mixing device of the
spray variety; a pair of bowls arranged as
to said

76

of fuel therethrough when the cock is op- -

erated; and.connections to the intake of
‘sa1d_engine whereby the suction acts on the
‘fuel supply in said auxiliary reservoirs,

~ 21. In an mternal combustion engine, the

combination of a converter for gasifying

85

liquid hydrocarbon; a mixing device of the

spray variety; a pair of bowls arranged as

auxluiary reservolrs .in proximity to sald

mixing device and converter to deliver hy-.
drocarbon of different weights upwardly

into sald mixer; means for connecting either
of said bowls to the mixing device; auto-
matic regulating means - cooperating <with

{ said connecting means; and connections to

the intake of said engine whereby the suc-

22. The' combination with an internal

‘combustior engine, of a converter: connccted
to the 1nfuke thereof; a mixing deviee for
‘delivering mixed air and fuel to the said

converter; and means of heating said -con-

verter for its ‘initial start- consisting of a

flue therethrough and embraced by the said

converter whereby the converter and -the

contents’ are fully heated with burners be-

neath, | - .
In witness whercof, I have hereunto set
my hand and seal in the presence of two
witnesses, -
WILLIS J. PERKINS. [1. 8.]
Witnesses: | -
Prrer Tavror,

Prrer Honnw. -
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