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" To qll whoin it may concern:

 UNITED STATES PATENT OFFICE. |

dHABLES E. ERICKSO’T’N, OF BROOKLYN, NEW YORK, ASSIGNOR OF ONE-HALF TO
. WILIIAM H. HOOPLE, OF BROOKLYN, NEW YORK.

ATR AND GAS MIXER FOR

986,151.

INTERNAL-COMBUSTIbN ENGINES.

Specification of Letters Patent, )

Patented Mar. 7, 1911,

Application filed May 24, 1910. Serial No, 563,118,

Be it known that I, Crartes F. Erioxsox,
a subjeet of the King of Sweden, residing at

. Brooklyn, in the county of Kings and State

10

of New York, have invented new and usetul
Improvements in Air and Gas Mixers for
Internal-Combustion Engines, of which the
following is a specification. ~~ - - ‘
" This invention -relates to air and gas
mixers for internal combustion engines, the
object being to provide a simple dnd effec-

_ tive construction of mixing device which

15

may be inserted between ‘the outlet of the
carbureter and. intake of the éngine or it
any suitable point in the charge feed pipe,
and which will operate tothoroughly admix.
the air and gas without choking the feéd

© or imposirig any resistance to the free flow
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of the charge to the engine. =~ - _
‘The inveiition consists of the features of
construction; combination and arrangement.
of parts, hereinafter fully described and
¢lainied, reference being had to the accom-
panying drawings, in which:— ‘ ‘
-Figure 1 is a side view, showing my im-
proved mixer: inserted for use between a
carbureter and engine. Fig. 2 is a horizon:
tal trapsverse. section on the line 2—2 of
Fig.. 1. Fig, 3 is a'vertical transverse sec-
‘tion on the line 33 of Fig. 2. Fig: 4 is
a side view of the spider or fan supporting
frame detached. Fig. 5 is a similar view
-of the body of the fan; omitting the blades
and bearing ring. Fig. 6 is a view.similar
to Fig. 2, showing 4 modified form of mixer.
Fig. 7-is a section on the line 7—7 of Fig.
6. Fig. 8 is a section taken substantially:

on the line 8—8 of Fig. 9, showing another |

modified form of mixer. TFig. 9 is a sec-
tion on the line 9—9 of Fig. 8. TFig. 10isa

- side view of the spider shown in Figs. 8

~and 9 prior to application. Fig. 11 is -a
detail view of the frame of thé fan shown in

" Figs. 8 and 9, omitting the blades.

45

Referring to the drawings, 1 designates.
the intake of an internal combustion engine,
and 2 the outlet of a carbureter, which parts
are provided with the usual perforated bolt-

. ing flanges 8 for the passage of bolts 4.{o

50
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cougle them together, théreby..férmglfg A
- feed pipe or conductor for the passage: of the
charge mixture from the carbureter to
engine, - . 0T
.« The:iproved mixer embodying my i

"united.

‘vention-is designed to be interposed in Asa'nl;

| conductor between said intake and outlet,

and comprises a casing A formed of two
sections 5 and 6 of substantially the same
size and shape externally and provided with
perforated flanges 7 for the passagé of the

bolts 4 to secure said casing in position.
_The inner portions of the casing sections

66

are internally threaded, as at 8, for cou-

pling engagement with the externally
threaded outer or frame ring 9 of a spider
or skeleton support arranged within the
casing, whereby said sections are detachably
In addition to said ring the spider
includes’ a central axle or bearing member
formed of two spaced sections 10 and 11
having antular flanges® 11’ at their outer

65

76

ends and cone surfaces 12 at their inner . .

ends, said axle sections beitig connected

" with each ‘other by 4 ‘bolt or screw 13 and

with the ring 9 by a series of radial spokes
or.arms 14. - e .
The spokes of arms 14 are bail or-loop-

~shaped and arfanged obliguely transversely
} of the hub and ring. They are preferably
formed of wire and serve as fixed beaters or
cutters each embodying a pair of filaments:

5

#o

or slender strands fo subdivide or bréak..

wup the charge mixture ifito a . plurality of
streams on its passdge through thé casing.

In the present instanee, I have shown the
series of beaters formed from a single piece
of wire threaded- through transversé open-

85

ings 15 in the ring 9 and openings 16 in .

the flanges 11" of the axle sectioms, but they
may be independently formed and fixed at
their ends to" the axle séctions in any pre-
ferred manmer. R :

A revoluble

against lateral displacenient.. Suifably se-
cured within said hub is 4 beafing ring 18

‘having cups 19 codperatifig with the cones to
form raceways for .antifriction balls or:

rollers 20. - To the hub'i¥ attached a series
of blades 21 and s seriés of beéaters 22 which
are inclosed by and revolve within the space

bounded by the frame ring and opposite

sets of filaments of the béaters of the spidér.
As shown, thé ‘blades 21 are preferably

beater or fan is mounted for.
miovement upon the spider, and comprises a
hib 17 surrounding the cone portiohs of the
-axle sections 10 and 11 and retained thereby -

90
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jmpetforate and both the blades and beaters -
99 4re arrariged -obliquely transversely of
t the hub. The beaters 22, like-the beaters 14,
‘ate bail or loop-shaped and are also prefer-

110.
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ably formed -of a 'single piece of wire bent
into shape and threaded through openings
28 in the hub, and each beater 22 provides a
pair of oppositely arranged slender strands
or filaments to agitate and break up the
mixture. The fan constructed and mount-
ed as described is adapted to freely revolve
and to act in conjunction with the spider
to thoroughly agitate and mix the air and
gas of the charge without retarding or
throttling the feed. The bores or openings

‘of the sections of the casing are beveled or

flared inwardly toward the spider and fan,
as at 28’, to concentrate the charge during
the process of agitation. ‘

It will be understood from the foregoing
description thiat the charge mixture on its
flow to the engine will pass through the
spider and revolve the fan, by which said
mixture will be given a gyratory motion and
its components thoroughly agitated and ad-
mixed. Tn this operation the fan blades
will act to sweep-the mixture in a eircular
path and against the filaments of the sta-
tionary beaters, while the filaments of the
fan will assist in such operation and coact
with the stationary beating filaments to cut
up-and agitate the.charge into a mass of

_diversely Howing streams; whereby the air

and gas will be -unifortnly and -thoroughly

commingled and. any partidles of . uncom-

“mingled vapor combined with theair.  Asa
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result, a richer charge will be secured which

~will .insure more perfect.combustion and less

Liability of the failure of explosion of the
charge, while dt the same time the -feed of
the mixture to the engine will be facilitated

-rather than retarded, thus increasing. the

efficiency of motors in which the feed of the
charge mixture from the carbureter is some-
times retarded. o o

In the form of my invention shown in-

Figs. 6 and 7, the casing A’ is compesed of
a.single ring having an internal central rib
forming annular shoulders: 24. This ring

+.1s provided with the flanges 7 like the ring

A whereby it may be secured in position be-
tween the intake of the.engine and outlet of
the earbureter. The spider in this embodi-

. ment is composed of oppositely arranged an-

nular series of radial strands or filaments

25 of wire clamped at their outer ends
against the respective shoulders 24 by annu-

- lar resilient flanges 26 entering the sides of .

the casing and formed upon washers 27

- 7 clamped respectively between the intake antl

one side of the casing and the opposite side

" of the casing and the carbureter inlet. The

inner ends of sajd -filaments have angular

‘bent portions 28 which are clamped between

the axle sections 29 and 30 and the offsét or

. fluted outer edges 30" of a pair of bearing

15

tubes 81 held from outward movement by
said axle ‘sections and forming the hollow |
body or axle; the said fluted or offsel por--

986,151

tions of the tubes providing keepers in;
which said angularly bent ends of the fila-
ments are tightly held by the axle sections,
which are flanged to prevent their lateral
displacement. The tubes 28 are provided
with cone surfaces between which and simi-
Jar surfaces on bearing tubes 82 are inter-
posed antifriction balls or rollers 33, the said
tubes 32 forming in conjunction a separable
bearing ring having annular end flanges 34,
between which fits the hub 85 of the fan,
which is provided with the blades 36 and
bail-shaped Teaters 87. These blades and
beaters are arranged as in the structure
shown in Tigs. 1 to i, inclusive, but ave, in-
dependently formed, éach consisting of a

70°

80 -

looped portion of wire having angularly bent

ends 38 fitting within keeper offsets o1 flutes
39 forméd npon and extending trangversely
of the hub 32, and clamped between the same

-and the faces and flanges of the bearing ring,

which thus forms a complenental member
of the hub «.ad votates with the body of the
fan on the sectional axle of the spider. The
strands or filaments of the respective beat-
ers are arranged obliquely by bending them
at an-angle -around the surface of the hub,
the bent end of one filament being fitted

~within the end of one keeper at one side of

the hub and its opposite end being fitted in

" the end of the next adjacent keeper at the
-opposite side of the hub, as illustrated in de-

tail in I'ig. 11. This construction of mixer

85
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is designed particularly for use where suf-

ficient space is not afforded through the in-
take 1 antd outlet 2 for the interposition of

aywider casing of the form shown.in Figs.
1 to 5, inclusive, and operates in the same

nmanner- to agitate and’ thoroughly admix
the elements of the charge. ' ’

10_6

106

In Figs. 8, 9, 10 and 11.' T have shown

still another embodiment of the invention,
in which the mixer is particilarly adapted
to be arranged between an engine intake and
carbureter outlet where but slight space is
afforded: for its réception. As shown in this
instance, the casing is dispensed with and
a support for the fan is provided compris-

110

ing a washer 40 adapted to be clamped be- . :

tween the intake and outlet and provided

with integral lugs or fingers 41 designed: to
be bent at right angles thereto and in en-

115

gagement with the wall of the intake to as-

sist in supporting it firmly in position.’ The
washer carries a.central portion or.spider

120

‘consisting of a hitb 42 having an opening 43 .

formed therem and connected with the inner

-periphery of the washer by radial arms 44

spaced to provide openings or passages 45
for the flow of the charged mixture. Ex-
tending through the-opening 43 in the hub
is an axle pin 44’ having a head 45" bear-
ing against the side of the hub facing the

126"

outlet 2 and provided beyond ‘the opposite. -

face of .the hub: with spaced collars 46 se-
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- - cuped in any suitable manner thereto. The
fm‘,x;m this construction is mounted to re-
volye, upon the axle pin between said. collars

and rcomprises. a hub or inner bearing ring

s 477and an outer bearing ring 48, the latter

being provided with the fan blades 49. The

_AIng ~48 conforms in construction with ‘the
ring 85 shown in Figs. 6 and 7, having an

’ annular series of tlansveraely arranged

10 fluted keepers 30 to receive the angularly
bent ends 51 of the bail-shaped beaters 52,
which are constructed and applied in the

- manner heretofore described with respect to
the beaters 37, being clamped between the

ture fHows throuoh the openings 45 in the
--spider’ and rotates the fan, the blades of
which. agitate the mixture, the component

elements “of which are ‘thoroughly - com- -
mingled by the cutting action of the fila-

20
ments of the beaters, as hereinbefore - ex-
_plained. ~ .
- " Having thus descrlbed the mventlon, I
claim :—
1. In an air and gas ‘mixer. for internal

' combustion engifes, a support, and a rotary
- membeér carried by said support and pro-
' vided with an annular series of fan blades
‘and transverse bail-shaped wires forming
. annular series of spaced: beating ﬁlamen”ts
~ on the opposite sides of said. blades. .

“. 2. In an air and gas mixer for internal

25

- combustion, engines, a casing, a spider ar-

“ranged ‘therein and embodying an annular

35 series of stationary filaments, and a fan car-

-_ried by thé spider and provided with blades’

‘and coacting beating filaments.

8..In an air and gas mixer for internal.
combustion engines, a-support, an open frame

40 or spider carried by-the suppmt, ‘and’a ro-
tary’ member carried by ‘the spider, said

member bemg prowded Wlth an annul‘ar se-

inner and outer rings of the hub 'lhe mix-’

8

ries of fan blades, and transver sely arranged:

bail-shaped wires forming annular series s of

- spaced  beating ﬁlaments on the opposite

sides of said blades.

4. In an air and' gas mixer for 1ntmna1_

combustion engines, a support, a spider car-
ried by the support, a plurality of stationary
filaments carried by the spider, and a fan
mounted to revolve upen the spider and pro-
vided with blades and Wlth a plurality of
berltmg filaments.

In an air and gas mixer for internal
combustmn engines, a support, a spider car-
ried by the support and ‘provided with an
annular’series of looped elements, and a ro-
tary member mounted upon the spider and
provided with fan blades and an annular
series of looped beaters.

6, In an air and ‘gas mixer for internal
combustmn engines, a spider. embodying an

~open work frame formed of spaced fila-
ments, and: a- fan mounted to revolve upon_

the splder and provided with fan blades and

a coOperating séries of openwork beatmo

filaments.

7. In an ajr and gas mlxer for mterml
combustion engines, a casing, a. spider ar-
ranged within the casing and embodying an
outer ring, an a*:le, and radial arms con-
nected with . said ring and axle, said arms

45
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consisting of ‘an annular series of bail- -
shaped wires, and a fan mounted to revolve

upon said ‘axle between the side strands of -

said wires and provided with fan blades,
and a codperating annular series of looped-
shaped beating wires.

In testimony whereof I affix my s1gna--

ture in presence of two witnesses. -
. CHARLES F. ERICKSON
. Witnesses:
Wit H. HOUGHTON,
Orxver CoNGDOR.
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