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'~ HERBERT M. HALLSWORTH, OF RIVERSIDE, ILLINOIS.

' STARTING MECHANISM FOR INTERNAIL-:COMBUSTION ENGINES.

. Application filed Aﬁgﬂsfi_lé,-mlo. Serial No. 577,926,

To all whom it may concern:

Be it known that I, Herserr- M. Havvs-

WORTH, a subject of the King of England, re- |
siding at Riverside, in the county of Cook
and State of Illinois, have invented a new |

-~ and useful Improvement in Starting Mecha-

nism for Internal-Combustion Engines, of

“which the following is a specification.”

- - My invention relates to improvements in
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~ valve, mechanism in the: conduits leading
from a compression-tank.and one of the

45

. 50

b5

devices employed in connection: with inter-
nal combustion engines for starting the lat-
~ter through the'mediuin of compressed fluid-
- pressure whereby manual cranking of the

engine 1s'avoided ; and my objects, generally
stated, are to provide a simple and economi-

-cal construction of starting me{ghmsm; of
the character above referred to. which will

be positive in operation and which, when the

engine ‘1s normally - operating, will' not be
subjected to wear of its parts.” -

L)

tion: of starter which may be readily ap-

plied to existing engines without necessitat-
g the remodeling or reconstruction of the
parts of the iatter, and a still further object
1s to generally improve upon starting de-
vices as hitherto provided, to the end of
- rendering thém better adapted for perform-
ing their functions. . o

i L

 Referring tothe accompanying drawings—

Figure 1 shows, by a view in side elevation,

‘a portion of an automobile provided with.

a 6-cylinder engine equipped with starting

mechanism constructed in accordance with

my 1nvention, the parts of the automobile
lustrated being .shown in section. . Fig. 2
15.an enlarged section: taken at the line 2 on
Fig. 1, this view showing the internal con-

- struction of one of the plurality of similar
valves for controlling the flow of fluid:pres-
sure to the cylinders; one of each of which |

valves 1s provided for each cylinder. Fig.
3 18 a view 1n sectional elevation of check-

valves 1illustrated in Fig. 2 to one of the

cylinders. Iig. 4 is an enlarged section

taken at the line 4 on Fig. 1 and viewed in

~the direction of the arrow. Fig..5 is a sec-
‘tion taken at the line 5 on Fig. 4 and viewed
i the. direction of the arrow; and Fig. 6,
~a section taken at the line 6 on Fig. 4 dnd
viewed in the direction of the arrow, with
_“certain parts of the operating mechanism -

broken away to better disclose details.

. r-;'Sﬁecgmga_,tiqn of 1I,_a1eli‘tte'rs ?atgilt. -

A further object is to provide a construc-

ders. - | | B g
- Lotated at any convenient point on the
car 1s a tank 24, this tank communicating.
| with a pipe 25 which-is coupled at 26 to a
pipe 27, the lower end of which terminates
in a manifold 28, the upwardly-extending
branch-pipes of which are represented at 29.
‘The upper end of the pipe 27 leads into a T-
coupler 30 which is-connected with a pipe
31 opening at one end into a 3-way valve-

‘cohnection at the other end of
being hereinafter described.:

P&tent;ed Apr. 18, 1911,

o Thé_ floor of an a-ufoihobile ad] abént t6 the

front seat thereof is represented at 10, and

the dash-board at 11, the hood for the en-
gine being shown at 12. - -

The engine in connection with which I
have chosen to illustrate my invention is of
the 6-cylinder type comprising cylinders 13
to 18 inclusive, which are adapted to receive

“their impulses in regular suceession as is well

understood in the art.. The stems of thé ver-

tically reciprocable exhaust-valves as com-
meonly provided in engines of this class, are

represented at 19, and are adapted to be

successively operated in a well-known man-.

ner from cams 20 arranged in varying posi-

tions on a drive-shaft 21, one only of which
- cams 18 1lustrated. The stems of the inlet-
-valves of the engine illustrated are repre-

sented at 22 and are of the mechanically-

~operated type, being successively operated
| by cams (nét shown) carried on the.shaft
23, the engine as above described being of
usual construction and operating in a- well
known manner under the action of combusti-

ble gases introduced into the engine-cylin-

controlled pet-cock and primer 82 communi-
cating with the interior of the cylinder 13
above the piston therein (not shown), the
the pipe 31

~Secured to one side of the crank-casing 33

-of the engine at one side thereof is a bracket-
‘member’ 34 carrying a plurality of valves
35, one of such valves being positioned di-
rectly opposite and to one side of each of

the exhaust-valve stems 19. Each of the

valves 35 contains a horizontally-disposed

conical valve-seat 86 with which a recipro-
cable conically-headed valve-stem 37 codp-
erates, these valve-stems being normally held
In close engagement with the cooperating
seats 36 by means of coiled springs 38 con-
fined between the headed ends of the stems
37 and plugs 39 screwed into the valve-cas-
ings. Iach of the valves 85 contains a ver-
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tically-disposed conduit 40 which extends
“entirely through it and opens through the

“valve-seat 86, as illustrated in F ig. 2. The
- branch-pipes 29 which are of a number cor- |

e

responding to the number of valves 35, com-
municate at their upper ends with the lower

~ends of the conduits 40 of the respective

valves, and the upper ends of the conduits

.40 of the valves 85 opposite to the cylinders

10

~ inder 18 with the lower end of the
 the pipes 41 from each of the valves 35 com- | ,
| | this cylinder' and thus a supply of com-

15 pressed fluid is'maintained in the tank, the.

“the pipe 41 from the valve 35 opposite cyl-
20
~ the cylinder 15, and so on throughout the
 series of cylinders, the pipe 31 communicat-

pipes-41, and the valve 35 opposite the cyl-
pipe 31,
municating with the interior of the cylin-
ders next in advance thereof as illustrated

in the drawings, namely the pipe 41 leading

from the valve opposite cylinder 13 commu-
nicates with the interior of the cylinder 14,

inder 14 communicates with the interior of

~ ing with the interior of the cylinder 13.

25

30-

o - site each of the six cylinders.
~ arms of the bell-cranks 45 are pivotally con-

'35

Fulerumed between its ends at.any Su.it-;

able point on the vehicle is a bell-crank lever

. 49, the lower short arm of which is pivotally
- - eonnected with a longitudinally reciprocable
~ bar 43, which has pivotal connection, as ind1- |

" -cated at 44, with the upper long arms of a
series of bell-crank levers 45 fulcrumed, as |

indicated at 452, to the bracket 34, one oppo-

nected, as through the medium of pins 46
working in slots 47, with the lower extremi-

‘stood, and the blocks 49 preferably contain
~vertically disposed undercut slots 50- which
-slidably engage with annular flanges 51 on
“the outer ends of the stems 37, as illustrated
in Fig, 5, whereby the blocks 49 are guided:

when raised and lowered as hereinafter de-

~ geribed. One face of each of the blocks 49
.5"6" is 1nclined as represented at 52 and oppose
o ‘haust-valve stems 19, as illustrated of one
. in Figs. 4 and 5. - The long arm of the bell-’
- crank 42 1s of yoke-shape as indicated at
55 54 and embraces a vertically reciprocable
o an opening 56 in the floor 10 of the car, and

blocks 53 rigidly secured to the adjacent ex-

spring-controlled plunger 55 passing through

located preferably at such a point therein as

 'to permit the operator to conveniently de-

o press the same with his foot for a purpose

60

"65

hereinafter described. The plunger 55 car-

ries two stops. 57 and 58 arranged respec-

tively above and below the yoke 54 and

-adapted to alternately engage therewith in
“the reciprocatory movements of the plun-

oer 55, _ | B

-

]
!

§

‘18 to 17 inclusive communicate with the |

989,003

The parts of the starting mechanism are
normally in the positions illustrated in Ifig.

1, namely the plunger 55 is raised, and all -
of the cam-blocks 49 are elevated on their co- | -

‘operating stems 87 to a position in which

70

they are out of the path of movement of the

blocks 58 during the reciprocating move-
ments of the valve-stems 19.

‘In the normal operation of the engine,
namely while receiving its impulses ifrom
the explosion of gases supplied thereto, the

75

tank 24 being in open communication with
the cylinder 13, receives spent gases from

coupling 30 being preferably provided with

a ball-valve 59 operating to permit the in-

troduction of the spent gases into the tank

24, but prevent their return to this cylinder,
pipe 25 containing preferably a

and the _
straight-way valve 60 of erdinary construc-

tion carrying a crank-arm 61 having slotted
| pin connection 62 with the plunger 55, this
valve operating, when in normal position, to
close the pipe 25, and afford open communi-

cation between the tank 24 and cylinder 18
when the lever 61 is depressed by the move-
ment of the plunger 55 downwardly through-

| out a portion only of its stroke, namely be-

The short |

ties 48 of vertically reciprocable blocks 49 |
-supported on the outer ends of the stems 37,
- one of these blocks being located opposite
~ each of the exhaust-valve stems 19. The
40 members 48 are preferably in the form of a
- . flat spring for a. purpose hereinafter under-

fore the member 57 is carried to a position

‘in which 1t rocks the lever 42; and to main-
-tain such open communication.between the

tank 24 and the header 28 when the plunger

55 is depressed sufficiently far to rock the
| lever 42 downwardly at its long arm. The

connection between the tank 24 and cylin-

‘der 13 is thereby rendered normally closed,
but may be opened by the operator at will
| to supply gas to the tank 24, a'gage 63 con-

nected with the pipe 25 by a pipe 64 being

80.

85

90
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100

105

provided for registering the pressure 1n the

tank 24. When the engine comes to rest af-

ter the supply of combustible gas thereto 1s
shut off, at-least one of its exhaugtzvalves
will be open, and thus at least one of the

‘rods 19 will be in raised position as rep-

resented of the exhaust-valve of c¢ylinder 13.

110

To start the engine, the operator depresses

member 57 to reci the. bel],r:f:fr:ﬁ:i?rk?jiiéﬁ down-

wardly at its long arm, thereby shifting the

bar 43 to the right in Fig. 1, with the rvesaolt

of turning all of the bell-cranks 45 on their

fulcrums 46 and drawing the slort arms of
these ‘levers downwardly. Thus operating
the levers 45 depresses all of the cam-blocks
49 and carries them into the path of upward

movement of the adjacent blocks 53. \s oue
.of the exhaust valveés 1s open, as before

stated, when the engine 1s at rest, the can-
block 49 opposite this valve will, 1n the op-
eration of shifting the rod 43 to the right
in Fig. 1 as described, ride upon the adja-
cent block and force its cobperating valve 35

| open, thus permitting fluid-pressure to flow

| the plunger 55 sufficiently far to cause the

115
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| from the tank 24 and hea,der 28 thm-ugh the

10

adjacent one of the pipes 29 and communi-
cating pipe 41 into the cylinder in advance
of it, the piston of ‘which is in position to

1ecewe the impulse. produced by the admis-

sion of  the compressed fluid-pressure into
the cylinder, and the engine will thereupon
begin to. operate Thus when the parts of

the engine when at rest assume the posi-
tions illustrated in Fig. 1, the exhaust-valve
of cylinder 13 is open and consequently the
block 53 is raised, whereby the first impulse

-~ will be comn. mleated to the cylinder 14 by
- the opening of the valve 33 opposite cylin-

15

der 13. As the stem 19 of the exhaust-valve

of eylmder 14 rises, it operates to open the

~valve 35 opposite thls cylinder and admit

fluid-pressure into the cylinder 15, and so

 on throughout the series of eylmders as the

20

25

crank-shaft continues to rotate.” It will thus
be seen that so long as the operator holds

 the plunger 55 depressed fluid-pressure will
- flow from the tank 24 into the cylinders in
succession and the engine may be given the |

desired number of rev olutlon’ to eﬁect 1‘[:_-,

~1nitial starfing.

It will be mmlfest from the foregomcr

' deseuptmn that when the parts of the start-

30

the parts of the encrme Wthh operate when

the l‘ltter 15 operatmg normally, and thus

35

40

closed to the cylinders open communication |-
between the pipes 41 and the interiors of the |
_Ieepeetwe cylinders is maintained.

50

bbb

- plied to o G-ey]mder engine, it is not limited
In itd use thereto, as 1t ‘may Le readily in-

65

The 3-way valves 1nterp0eed.m the plpee
31 and 41 are

pendently . of each. other as desired, and

- when . operated to, cause the smmmmtmg
45

stood that when the cups 'referred to are

‘While I have illustrated my starter 1'1ieeh-»
anism .as operated from the exhaust-valves

~of the engine, I do not wish to be understoo’

as 1ntending to. be Innited to i{s operation

‘insthis manner; as it.may be equally well

operated from other ﬂuld -pressure-control-

‘ling valves of the engine, viz. the inlet-
_' X,alvee when the latter are K mechanically

operated. I‘mthemnor{,, while T have llus-
trated and ‘desecribed my {avention as ap-

cmpomted in ‘an engine of any number of a.jsed flurd-pressure-controlling valves of the

engine for operating said fipst-named valve-
‘mechanism, and mechemeal means . for con-

fy]mder s, eitheér-more or less than that illus-

trated, pmvflded in SO far as the main fea-

E*lm :
a7 . ’ ‘r‘ )
™ - 'F L. _"-' r r'- . oD I
1,1'"'3" . v d St w AL N
H
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K 1s 0 F_.r'..j i b L 1" 1iasr P T -

provided for the purpose of
- permlttmg the cylinders to be primed inde-

‘ture of my invention is concerned, any one
or more ol elther of its ,mechamcally-op
erated inlet’ or exhaust-valves are in open
peeltlon When thé engine comes to rest.

The engine illustrated is of the type in

'._whleh the pistons in the cylinders receive
| their 1mpulses in. re

| the piston of cylinder 14 is the next.to op-

gular succession, viz.,

erate after the piston in' cylinder 13, the

plston 1n.cylinder 15 is then next to 0pe1 ate,

and so on throughout the series of eylmders

Ido not wish to be understood, however, as
Intending by such description a,nd 1llustra-

tion to limit my invention to use in connec-
tion with an engine thus operating in regu-

“lar succession, as 1t may be equally well ap-
~plied to engines in which the pistons in
other
order than that described; in which case the
connections with the cylmders of the fluid-

adjacent cyhndera operate in any

pressure ccnducting pipes leading from the

valves 35 would be altered accerdmo‘ly, as
while I -

will be manifest. Furthermore,
have shown my inventjon as embodied in an
engine, in which each cylinder thereof is

“adapted to be supplied with fluid-pressure
| for starting the engine, 1 do not wish to be

‘under steod as Intending to limit my inven-
ing nrechdnism ave¥in normal inoperative |

position, none of the parts thereof is sub- |
jected to wear by engagement with any of

{ion to an engine in which each of the cyl-

inders thereof is supplied with fluid-pres-
sure for the starting purpose, as less then

| the whole number of the cylinders of a

| multiple-cylinder engine may be so supplied
wear ‘of ‘parts is reduced to the minimum.

Furthermore, it will be noted that the start-
g mechamem is of such a character that it !

ay be readily applied to an existing en-
gine without the necessity of remodelmﬂ"
or reconstructing the same.

without depaltmg irom the spmt of my
mventlon

~'While T have 1llustrated and descmbed Q

certain particular embodiment of my in-

modified without departing from the spirit

of my invention.

-What T claim as new, end.desue to secure

| by Letters Patent;is—
cups to be. open to the interior of the cyl- |.

indets to close the pipes 41, it being under- |

1. The combination with a multlple cyl-

inder internal combustion engine, of engnie- -
-starting mechanism therefor comprising  a
supplv of compressed fluid-pressure, ngr-

mally closed valve-mechanism for control-

ling the flow of fluid from said supply to the
-cylinders of the engine, ‘and .means operated
by mechanically - actt’rated finid - pressure-
controlling valves .of the engine for open-

ing Said first-named valve- IHEChﬁIllSI’I]g f“er'
| the purpose set forth. |

2. The combination with a mulhple—cyl-
inder internal combustion engine, of engine-

70

75

30

90
95

160

vention, 1 do not wish to be understoed as
mtendmﬂ‘ to Hmit it to such embodiment,
as the eonstruetlon shown may be varmusly

105
110
11y

120 -

starting mecchanism therefor comprising a
eupply of compressed fluid-pressure, valve- -

| mechanism for controlling the flow of flnid

125

from said supply to the cylmdels of the en- -

oine, means operated by mechanically-actu-

130
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trolling the actuation of said first-named
means for starting and stopping the engine- 0 _ - |
T - | valves for controlling the flow of fluid from -

P ,, , ‘|'said supply to the cylinders of the engine, . .
5 inder internal combustion engine, of engine- | and means operated by mechanically-oper--
" starting mechanism therefor comprising a
~supply of compressed fluid-pressure, valve-
" inechanism for controlling the flow of flmd
~ from said supply to the cylinders of the en-

‘starting mechanism.

- 3. The comb_'natmn;'hwith' a9 multlple-cyl-

10 ‘gine, means operated by mechanically-actu-

. ated fluid-pressure-controlling valves of the

~erigine for operating said first-named valve-

' -mechanism, and means for controlling the

" actuation of said first-named means for

15 starting and stopping the engine-starting.

~ mechanism, the parts of said engine-start-
~ing mechanism, when in normal, Inoperative
~ position, being out of engagement with the
- working parts of the engine, for the purpose
20 set fort%-.a | T L

4. The combinationwith a multiple-cylin-

- der internal combustion engine, of engine-

" starting mechanism therefor comprising a’|

~ supply of compressed fluid-pressure, a plu-

25. rality of valves for.controlling the flow of

~* fluid from said supply to the cylinders of

~ the engine, and devices interposed between
‘sald valves and mechanically-actuated fluid-

- . pressure-controlling valves of the engine
30 and adjustable with relation to said valves,
. operating when in a certain position to con-

- trol the actuation of said first-named valves
by the movement of said engine-valves, for

the purpose set forth. - o
85 . 5. The combination with a multiple-cylin-
- der internal combustion engine, of engine-

starting mechanism therefor, comprising a

~ supply of compressed fluid-pressure, a plu-
- rality of reeiprocatory valves for control--

40 ling‘the-flow of fluid from said supply to the
- cylinders of the engine, and devices inter-

" posed between said valves and mechanically-

- actuated fluid-pressure-controlling: valves of

~ the engine and adjustable with relation to
45 said valves, operating when in a certain po- |

- sition to control the actuation: of said first-
~ named valves by the movemen? .of said en-
- gine-valves, for the purpose set forth., .=

L . "

6. The combination with a multiple-cylin-

- 50 der internal combustion. engine, of engine-
. starting mechanism’ therefor comprising a. |
- supply of ecompressed fluid-pressure, a plu-

rality of valves for contfbllin%the flow of

" fluid from said supply to the cylinders of the |
55 engine, devices cooperating with said valves

and adjustable with relation -thereto, and

. .means actuated by mechanically-actuated
~ fluid-pressure-controlling valves of the en-
~ gine adapted to engage with said adjustable.
60 devices when the latter are in a certain po-

sition to control the actuation of said first-
- named valves, for the purpose set forth. .

~ 7. Thecombination with a multiple-¢ylin-

Ider internal combustion engine, of engine-
starting ‘mechanism  therefor comprising a '
{ supply_of compressed fluid-pressure, a plu- ~
rality -of reciprocatory valves for control-
o the flow of fluid from said supply tothe -
‘ 80 .
with said valves and adjustable with rela-

Tin

| i supply of compressed ﬁliid-;pféssufe;;"a;-lfpluj-e; R

rality of normally closed - reciprocatory

|-ated fluid-pressure-controlling valves of the -
“engine for moving said first-named valves

70

to open position; for the purpose set forth. -

8. The combination with. a multiple-cylin-

cylinders of the engine, devices codperating

tion thereto, and means actuated by me- N
‘chanically-operated ~valves. of the -engine -

‘purpose set forth.

adapted to engage with said adjustable de-

vices when the latter are in a certaln posi- 85

tion for opening said first-named valves, for .. -
the purpose set forth. S R

9. The combination with a multiple-cylin- -

der internal combustion engine, of engine-
starting mechanism therefor -comprising. a
-supply of compressed fluid-pressure, a plu-~
rality of valves for controlling the flowvwof -

fluid from said. supply to the cylinders of -~
the engine, and cam-mechanism operated by .

| mechanically - actuated fluid - pressure-con- i 95_? -

trolling valves of the engine for operating.
said first-named valves, for the purpose set .

Jorth.

10. The combination with a multiple-cyl--
“inder internal combustion engine, of engine-
‘starting mechanism therefor comprising a -

100

supply. of compressed fluid-pressure, a plu-

rality of valves for controlling the flow of
fluid from said su&)ply' to the eylinders of

& .

the engine, and adjustable cam-mechanism

105

operated by -mechanically-operated fluid-
pressure-controlling valves of the engine for -

operating said - first-named valves, for the

L]
L

“11. The combination with a multiple-cyl-

nism operated by ‘mechanically-actuated

fluid-pressure-controlling valves of the en-
oine for operating said first-nameéd valves, =

for the purpose set forth.

- 12. The combination with a "mﬁltiﬁlé-‘pylf
inder internal combustion engine, of engine-

startirg mechanism therefor comprising 2

‘supply of compressed fluid-pressure, a plu-

_rality - of reciprocatory valves for control-
‘ling “the. flow of fluid from' said supply to
‘the cylinders of the engine, adjustable cam-
| mechanism cobperating with said valves,
" “der internal combustion engine, of engine- | and means actuated by mechanically-oper-
65 starting' mechanism therefor’ comprising a | ated fluid-pressure-controlling valves ofthe

110
‘inder internal combustion engine, of engine-" .
1 starting mechanism therefor comprising a -
“supply of compressed finid-pressure, a plu- -
rality of reciprocatoryvalves for control-
ling the flow of fluid from said supply to

115
the cylinders of the engine, and cam-mecha- ~ *

125

130
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~ tain

- der internal combustion engine, of engme-.:'

. . _ _ 280,063

engine adepted to enO'a,ﬂ'e ‘with sald ‘adjust-
able devices when the latter are 1n a cer-

~13. The combination with. multlple 'cyhn-

- starting mechanism therefor comprising. a

10

supply of compressed fluid-pressure, a plu- .
‘rality of valves for controlling the flow of
fluid from said supply to the cylinders of
‘the engine; and. cam- -mechanism carried by

the :stems of said ‘valves and operated by

15

20

25

mechanically - actuated fluid - pressure - con-
trolling, valves of the engine for operating
said ﬁrst named valvee for the purpese set..
- forth. - ' - ,_
14, The combln‘ltlon Wlth a multlple-eyl-
- inder internal combustion engine, of engine-.
starting -mechanism therefor comprising a
supply.of  compressed fluid-pressure,. a plu-
~rality of valves for controlling the flow of

fluid from said supply to- the cylinders of
the engine, and adjustable cam-mechanism.
carried by the stems of said valves and op-
erated -by - mechamcally-actuated fluid- -pres-
" sure-controlling val¥es of the engine for op-
- erating said ﬁrst named vqlves,} tor the pur-

pose set forth. |

15. The combination 'Wlth a multlple cyl—- .
“inder. internal combustion engine, of engine-

inder internal combustion engine, of engine-

starting mechanism _ therefor comprising -a

“supply. of compressed fluid-pressure,-a plu-

35

- rality of rec1procatory valves for controllmﬂ' _
the flow of fluid from. said supply - to- the-

cylinders of the engine, and cam mechanism

~ operated by mechanically - actuated fluid-

pressure-controlling Valves of thé engine for

‘operating “said ﬁrst-named valves, for . the.

~ purpose set forth.

40

starting mechanism. therefor comprising a

 supply “of compressed fluid-pressure, a plu-
rality of reciprocatory valves for controlhng

45

the flow of fluid from said supply to. the

‘cylinders of the engine, adjustable cam-de-
“vices carried by the stems of said valves and

- coOperating Wlth the latter, and means actu-

ated by mechanically - operated fluid - pres- .

o0

55"

“sure-controlling valves of the engine adapt-
ed to engage with said ad}ustable devices
~when the latter are in a certain position for
~‘opening said first-named valves, for the puy-

pose set forth.
17. The combination with a multlple cyl

~inder internal combustion engine, of engine-

- starting mechanism therefor comprising a

. supply of compressed fluid-pressure, a plu-

- 60

65

rality of valves for controlling the flow of

fluid from said supply to the cylinders of

the engine, and shiftable devices recipro- |

cably mounted on the stems of said valves

and adapfed when shifted into a certain posi- -
tion to be operated by meehamcally—actuated-
fluid- pressure -controlling valves of the en-

position for opening said first-named |
_va,lves for the purpose set forth.

‘supply "ot compressed fluid-pressure, a
rality of reciprocatory valves for-controlling

16. The combination w1th a mult1p1e--cyl—l
inder internal combustion engine, of engine-

gine for c}pemnﬁ' the valves carrying them,
for the purpose set forth.

18. The combination with a multiple- -cyl-

inder internal combustion engine, of enmne—
starting mechanism therefor colmprising a

1}111--

70

the flow .of fluid from . said supply to U1e~- -

.eylinders of the engine, and shiftable devices
| reciprocatorily mounted on the-stems of said
valves and adapted, when shifted into a

75

certain position. to be operated by mechani-

cally - actuated fluid -~

pressure -

. controlling.
valves of the engine for opening the valyv es
carrying them, for the purpose set forth. .
~-19. The combination with a multiple ul- ,
mder internal combustion engine, of engine-
starting mechamsm therefor comprising a
supply of compressed fluid-pressure, valve-
‘mechanism for. controlling the flow of fluid
from. said supply to the cyhmlels of the en-

a0

85

gine, means operated by mechanically-actu-

,ated fluid pressure-controlling valves of the
‘engine for operating said fir st-named valve-
"mechemem and lever-mechanism for con-
trolling the actuation of said first- named
| means for starting and st0pp1n0 the engme-

‘starting. mechanism. '

80

90. The comblmtlone ith a mulhple ml . .

9£.

starting mechanism. therefor comprising a

engine, operating when in a certain position
to control the actuation of said first-named
valves by the movement of said engine-

| valves, and means for adjusting said devices

comprising a ‘series of levers connected to-
gether and operating, when actuated to ad-
just said devices.

21. The combination with i} multlple cyl-
inder internal combustion engine, of engine-
starting mechanism therefor comprising 4

supply of compressed fluid-pressure, a ”plu-

rality of valves for ccntrollmg the flo of

fluid from said supply to the cylinders of the

engine, adjustable devices interposed be-
tween said valves and mechanically-actu-
ated fluid-pressure-controlling valves of the

‘engine, operating when in a certain pusition

to control the actuation of said first-named
valves by the movement of said engine-
valves, and means for adjusting said devices
coOmprising a longltudmell r ‘shiftable mem-

ber and a series of levers connected there-

with and operating, when actuated, to ad
just said devices. '

" 99. The combination with a multiple- evl
inder internal combustion engine, of engine-
starting mechanism therefor comprising a

supply oiaf compressed fluid-pressure, a plu-

supply of compressed fluid-pressure, a’ pln-_ -
rality of valves for controlling the flow of
flaid- from said supply to the eylmdexs of the.
| engine, adjustable devices mterpoeed be-
tween said valves and mechanically-actu-
| ated fluid-pressure- contrellmg valves of the

100
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| rahty of mlves for controlling the flow of

10
15

20

" gine operating, when in a-certain position,

25

fluid from said supply to the cyllndere of the

engine, adjustable " devices interposed be-
tween said valves and mechanically-actu- |
ated ﬂuld-plessure controlling valves of the

engine, operating when 1n a certain position

 to control the actuation of said first-named
- valves by.the movement of said engine- .
- valves, and means for adjusting sald devices

comprising a longitudinally shiftable mem-

ber, and a series of bell-crank levers con-
| neeted therewith and 0pemtmg, when actu-
ated, to adjust said devices. '

93. The combinafion with ‘a multiple-cyl-

inder 1mnternal-coinbustion engine, of engine-

starting mechanism therefor comprising a |
supply of compressed- fluid-pressure, a plu--
- rality of valves for controlling the flow of

fluid from said siipply to the cylinders of the
engine, reciprocatory devices:.interposed, be-
tween said valves and mechamcally—actuated
fluid-presstre-controlling  valves of the en-

to control the actuation of said first-named
valves .by movement of said engine-valves,
and means for shifting said devices com-

~ prising a series of levers connected together

30

and 0perat1ng, when actuated to shft sald"

devices.

'94. The eombmatmn with a multiple- cvl-”
“inder internal combustion  engine having
‘mechanically - 0perated fluid - pressure - con- |

Copies of this patent ma.y be obtained for five eents each, by addressing the '« Gommlssmner of Patent&

939,‘933 | y

tmllmg valves formed with oﬂ:"set portmns,' .

of engine-starting mechanism therefor com-

prising a supply of fluid-pressure, a plua-

35

rality of valves for controllmg the flow of

sald last referred to valves and

portions and actuated through the medium

fluid from said supply to the cylinders of

| the engine, and means interposed between
said offset--
40

of the latter by the movement of said first. -

starter valves, for the purpose set forth. .

25. The combination with a multlple cyl-_
| inder internal combustion' engine having 45
‘mechanically - operated fluid - pressure-con:

trolling valves formed with -offset portions,

referred to valves for operating said engme-_: '

45

of engine-starting mechanism therefor com-

prising a supply of fluid-pressure, a plu-
rality of valves for controlling the flow of
'_ﬂuld from said supply to the cyhnders of =

50 .

the engine, and adjustable devices interposed

between said last referred to valves-and salc]

offset-portions and adapted when occupying
a certain position to be actuated through the 99

medium of the offset-portions of said valves
by the movement of said first reterred to

HERBERT M. HALLS\VORTH

In presence of—
R. A. SCHAEFER,
- Jornx WiLson.
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Washmgten, D C”

valves for operating said . enﬂme sfarter-*}‘- |
valves, for the purpose set forth ' S
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