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‘This invention relates to-means for mounting or is provided with a complementary - tapered face 17 o
journaling an exhaust control valve. . - against which the bushing seats. - = . 0
~'The main objects of this invention are to pro-  -The trunnion 11 is also provided with a split -

vide improved means for journaling a manifold bushing 18 axially slidable thereon which ‘is pro-
5 heat control-valve; to provide means for journal- ~ vided: with a tapered face 19 for seating against 90

" ing such a valve which will permit its operation = 2 complementary tapered face 20 of the bearing

under widely differing conditions of temperature; 13. The pushings 15 and 18 are of identical con-
to provide an improved. mounting for the trun- struction and as shown in Fig. 4 of the drawing
‘nions of an exhaust gas.directing valve in which are proyided with a saw cut therethrough and at
10 .yielding means automatically preserve-a snug fit the diametrically opposite point with a notch-21, 66
.at all times go as to prevent leakage and at the =so that the bushings will decrease in’ diameter or ..
_same time permit free rotation of the. valve rela- ‘contact . around 'their trunnions ‘when' urged’ -
‘tive to its journal bearings. . oeainst the tapered faces of their respective bear-.
- An illustrative embodiment of this invention is .ngs. The taper on the face of these bushingsis -
15 shown in the accompanying drawing, in which ~ at an angle of 221, degrees from the axis, as it 70 -
Fig. 1 is a top plan view of an exhaust mani- has been found that with this angle the bushings

" fold of .an internal combustion motor embodying will contract around their trunnions 50 as to snug-
my improved invention. - ly .embrace them and at the same time will not

Fig. 2 is an enlarged. vertical medial sectional ~Wedge or j am in the tapered faces of their respec-

view showing the exhaust gas directing valve-and tive bearings. = . - . Lo L
drive shaft for rotating the same, the motive unit - The trunnion 11 extends beyond the bearing 13 = =
“pbeing shown in elevation. T T and the outer end. thereof is surrounded by one
. Fig. 3 is an enlarged fragmentary. detail view ‘end of a sleeve 22 which is rigidly ‘secured to
showing the mounting of one of the compression & shaft 23 by a pin 24 which extends through
springs. -~ - e e said sleeve and shaft. The'end of the sleeve 22 -7’
Fig. 4-is an enlarged view in face elevation of _which, surrounds the end of the trunnion ‘11 is* .
_a split bushing upon which each end of the valve provided .with an axially extending slot 25 for
is mounted. e "receiving ‘a pin 26 mounted “in the.end of the
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.25

3o~ In the construction shown in-the drawing, an trunnion 11 so. as ‘to_prevent .relative rotation o,

°” .internal combustion motor 5.is shown provided between the trunnion 11 and drive shaft 23 while .

- with an exhaust manifold 6 and an intake mani- .permitting  relative. ~axial movement. therebe-
fold 7 which are joined together at theif medial dween. o e
poirits. as more fully shown: and- described in my "The opposite end of the drive shaft 23 15 e

a5 co-pending -application, Serial Number 473,705, braced by one end of a sleeve 27, the other end g,

777 filed Aug 7,1930. SR T of which surrounds and is rigidly secured to a+

 As disclosed in the above mentioned co-pend- 'shaft 28 by 2 pin 29. “The shaft 28 ‘and. its
-ing application, heans are provided for directing function and coaction with- the other elements

| the exhaust sases into contact with the intake ~are more fully siet ftqzjth_;n the above mentioned
. P ; L0 ntaxe ‘., pending application. .- B ‘

40 manifold for the purpose of raising its tempera- £O-penaIns ¥ . e R L 98

ture. - This means comprises a valve 8 integrally * dl,;"I'h_(; gn?togsﬂ.le' sleev.t(ai, 2(;7 W?ﬁghﬁst{.riqundshghﬁ- '
* formed on a shaft 9 so as to provide oppositely ex~ " ive shaft 23 is provided wilt 2 slot 30 whic ‘
_tending co-axial trunnions 10 .and 11 which pro- receives. a pin 31 r1g1c_11y‘,n_10unted,transversely ’

" ject throtigh and are journaled in bearings 12 and - »thmtl-l gh tlge end of the drive shaft 23 so that
45 13 formed in the end walls of the chamber which Felative rotation between the sleeve 27 and ghaft
"~ surrounds the valve 8. Any suitable theans-may s pre_zenlgpd wl;ﬂe permlttine relsitve slal "
S 3. . ANY SULLAD.E_ NSNS -; movement therebetween.. - T e
}s’scll’lr:;ldfeg fe‘;r;l;‘;t?ftmg the shaft 9 and valve 8, '~ Means are provided for yieldingly urging the

i my copendi P&, ;7_1?*11.‘_131 means as provided ” drive shaft.23 axially toward the valve 8 for seat-

o eray:c'x(l: pending .5‘.1.;? ication or. a thermo unit - ing the bushing 15against its tapered bearing face o5 -
1113 11g n(xle_ans such as illustrated in the draw- 17 and comprises a helical compression spring 32: -

u it?ril;%gsgoiﬁ g};aégogkslmi 34. 45 st e which surrounds the- ‘sleeve 27. One end of the

R . ’ the trunnion Jjoins the compressi ‘spring ‘b against” -
o ot e i 10 o i ampn, e e S et

55. s provided. against which abuts a bushing 15 _-housing 34 .and the other end, of which bears yjp
;... which has a tapered face. 16...The. bearing. 12 M_vgga_izgst;“:'_che'face! of a flange 35 which is rigidly- -
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~in spaced relation thereto.

secured to the shaft 23 by a pin 36 which passes
through the hub 37 of the flange and transversely
through the shaft.

This spring 32 also serves as a torsion spring
for rotating the shaft 23 and-valve 8 as more
fully set forth in my ‘above- mentmned co-pendmg

_-application.
Means are provided for y1eld1ng1y urgmg the

bushing 18 against. its tapered bearing- face 20

and . comprises 'a compression spring 38 which -

surrounds the protruding-end of the trunnion 11
The " spring 38 is
mounted on a series of axially extending lugs
39 which are struck from spring steel ‘washers
46-and 41. The washers 40 and 41 siurroiund the
trunnion 11 and the marginal edge of the open-
ings therethrough are curved in an axial direc-

“tion, 50 as to provide edge line contacts at the

points 42 and 43 which bear against the end of

the collar. 22 and.the outer face 44 of the bush-,

: 1ng 18 respectlvely
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fdecrease in diameter when urged against their
.respective tapered faces and thereby snugly grlp

-In-the-operation of’ this dev1ce the apparatus
is.. assmbled as shown'in the. drawing with the
sprmg 32 urglng the shaft 23, valve 8 and-trun-

nions 10 .and 11, to the left. as viewed. in Fig.
2 of the drawmg The shoulder 14, against which -
-the bushing ‘15 abuts; urges the ‘tapered face

of: the bushing 15 against the complementary
tapered face-17 of the bearing -12.. The angle
of . the’ taper and the strength of - ‘the tension

-of the spring 32 are so proportioned and arranged

that the:bushing will. be squeezed snugly ‘around

~-the.trunnion 10 and make a snug fit with both
the . trunnion and the fapered face 17 at all

tlmes ‘
The bushmg 18 s urged agamst its. tapered

-face 20 by. the spring 38 which is preferably of
one-half . the strength’ of the 'spring .32, thus

equally d1str1but1ng the tension of the spring 32
between the-two bushings 15 and 18,
By reason of the pin 31 being embraced in the

.slot-30, the shaft 23 is free to be moved axially
.with respect to the shaft 28 by the spring 32
-while at the same time preventmg relatlve rota—\
-tion therebetween .

...~'The spring 38 is prevented from being 1nJured'
,by the-high . temperature to which the valve 8
and trunnion” 11 are raiséd, by mounting the
[sprmg in spaced relation to the trunnion 11 on
_the washers. 40 and 41.

marginal edge of these washers as-shown most
clearly in Fig. 3 of the drawing, only line con-

tact at the points 42 and 43 is made between the
washers and’ the members. agaitist “which they-

abut, thus a minimum amount of heat is trans-

. ferred through the washers and to the sprmg 38.

“By. havmg -the bushings 15" and "18 split ‘as

'_shown in Pig. 4 of the drawing "and. provided

with the interior . notch 21, these. bishings will

" “the trunnions i upon which they are mounted.

65

Although but one specific ‘embodiment of thls :
invention -has been herein shown and described,
it will be understood that numerous detalls of the
. construction shown may be ‘altered or omitted
_without departing from the spirit of this inven-
‘ tmn as deﬁned by the followmg clalms

I claim:
- 1.In comblnatlon 3 valve spaced trunnmns on

”sald valve, bearlngs for said trunnions, said bear-
ings having tapered facesinclined in the same di-
" rection,. compleémentary tapered. portions on said
- trimnions for séating against said tapered faces,
Cand y1e1d1ng means for urging said tapered por-

‘ings having taperedfaces, complementary tapered

By. flanging in the .

. '1,027,550

tions against said tapered- faces sald means oper-
able in any position.. .

2. In comblnatlon a.valve, spaced trunnions on
said valve thé axis of said trunnions being sub-
stantially horizontal, bearings for said trunnions,
said bearings having tapered faces inclined in the.
same direction, complementary tapered portions
on said trunnions for seating against said tapered
faces, said tapered portions being independently
movable - relative to .each other, and yielding -85
means for urging sa.ld tapered portlons agamst o
said tapered faces; " -

. 3. In combination, a valve, spaced trunnions on
said valve, bearings for said trunnions, said bear-

80

90
portions on said trunnions for seating against
said -tapered faces, said tapered portions being
independently movable relative to each other, a

'spring urging said valve and one of said tapered

Dportions against its bearing face, and a second
spring acting between said first mentmned sSpring
and the other of said tapered portlons for urging

95

‘said other tapered portlons agamst 1ts beanng :

face.

T4, In combmatlon a valve, co-ax1a1 oppos1te1y 100
extendmg spaced trunnions- on 'said - valve the
axis of said trunnionhs being substa.ntml!y ‘horizon~

tal, bearmgs having tapered faces for said’ trim-
nions, one of said trunnions having a tapered por- ..
tion for seating against oneé of said bearing Taces;
a spring urging said valve and trunnions axially to-
hold said tapered portion snugly against its bear-

105 -

Ing face, a tapered bushing axially slidable on the

other of said trunnions, and a spring for urging ..
said bushing against the other “of ‘said tapered 110

‘bearing faces,

5. In combination, & valve, co-ax:al opp051t;e1y
extendmg spaced trunnions on said valve, bear-
ings having tapered faces for said trunnions, one -
of said trunnions having a tapered. portion for 115
seating-against one of said bearing faces, @ spring

.urging said valve and trunnions axially to hold

said ‘tapered portion snug]y against its-bearing
face, a tapered bushing axially slidable on:the. -

_other of said’ trunnions,.and a second sprmg act- 120

ing between said first mentioned spring and said
bushing for urging said bushmg axislly against its
bearing face.

. 6. In combination; a valve, co-axial opp051tely
extendmg spaced trunnions. on said valve, bear- 125
ings having tapered faces for said trunnions, one"

of said trunnions having a tapered portion for

seating against one of said bearing faces, a-spring
urging said valve and trunnions axially to hold. .

said tapered portion snugly against its bearing 130
face, a tapered bushing axially slidable on- the

-other of said trunnions, and a second spring act-
:ing between said first -mentioned spring and said

bushing for urging -said bushing axially against -
its bearing . face,—said .second spring being .of 135
substantially half the strength of said ﬁrst men-
tioned spring.

1, In combination, a valve, trunnions on. sald
valve, bearings for said trunnions, said bearmgs
having tapered faces, complementary tapered 140
bushings on said trunnions for seating against
said tapered faces, said bushings being spiit so as
to decrease in-diameter when urged against said
tapered faces and springs for urglng said bush-..
ings against said tapered faces,.

" 8. In combination, a.valve, trunnions on sald
valve, bearings for said trunmons, said bearings

145

: havmg tapered faces, complementary tapered

bushings on said trunnions for seating against:
said tapered faces, said bushmgs being mdepend-
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ently movable relative to each other and being
split so as to decrease in diameter when urged
against said tapered faces, a spring urging said
valve and one of said bushings against its bearing
face and a second spring acting between said
first mentioned spring and the other of said bush-~
ings for urging said other bushing against its
bearing face. : i

9. In combination, a shaft, a bearing for said
shaft, said bearing having a tapered face, a com-

3

plementary tapered portion on said shaft for
seating “against said ‘tapered bearing face, a
helical spring surrounding said shaft in spaced
relation thereto, a- washer engaged by one end
of said spring and bearing against said shaft, the
marginal edge of the opening in said washer be-
ing curved so as to have line contact with said
shaft for transmitting a minimum of heat from
said shaft to said spring.
; ~ . FLOYD F. KISHLINE. '
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