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] UNITED STATES

.E?a,tented May 1'? 1904

PATENT OFFICE

 ARVID J. HOLMBERG, OF BATTLECREEK, MICHIGAN.

STEAM-ACTUATED VALVE; -

SPECIFICATIONformmg pa,rt of Letters Pa.tent No. 7’60 122, dated May 1’?‘ 1904.

(No model, )

- Application filed Septambar 29, 1903 Serial No, 175,035

Lo all whom té may concermn:

‘Be it known that I, Arvip J. HOLMBERG, of
Bdttlecreek In the county of Calhoun and
State of Mwhwan have mvented certaln new
and useful Improvements in Steam-Actuated
V‘leeq and I hereby declare that the follow-

ing is a full clear, and exact description there-

| of reterence bemcf' had to the accompanying

10

20

. 1o

4_0

_dra,wmﬂ's which form part ot this speclhca.-

tion.
This invention is an 1mpr0vement n steam-

actuated valves for engines, pumps, &c.; and

its object is to produce a simple, compact, and

‘reliable valve mechanism whereby the main
valve of the engine will be shifted automatic-

ally at the proper times by steam-pressure, the

shifting of the main valve being controlled by
| Sl.leldl&I‘y valves operated by llve steam and
by exhaust-steam alternately and contr olled.
by the position and movements of the main

piston. -
The invention dispenses W1th shaftmg, gearw

Ing, eccentrics, and mechanical valve-operat- |

Ing mechamsm and- may be compactly con-

tmned inasmall cvhndex adjacent to or formed

in the main- VELIVB C‘LSH]G" and commumc&tmﬂ*
therewith.

- T'he invention Wlll be cle.-,ulv understood
- from the following deqcrlpmon in connection
with the accompanying drawings, which 11111%—-_
trate the invention as applled to the mfun,

llde valve of a reciprocating plston -engine,

I refer to the claims for summaries 0‘[ the -

constructions and combinations .of par t% for
which protection is desired. .

In the drawings, Figure 1 isasectional ele-
Va,tlon of the main-valve chest, valve, and

main ports of a reciprocating p1st0n~enﬂme.,

showing the piston at the end of its left- -hand
stroke in full lines and partly adv*meed onits
Fw* 218 a hori-

return stroke in dotted lines.
zontal section through the main V%LIVP and the

controlling - valves, showmﬂ' the position of

the valves when the piston is in-the position
shown in full lines, Fig. 1. TFig. 3isa view

- similar to Fig. 2, showmo* the Valves In posi-

tions assumed when the main piston has moved |
(toward the right) to the position indicated in
Fig. 4 is a similar view

dotted lines, Fig. 1.

5c:' showing the valves in the position wssumed

when the plston has 10..:10]113(:1 the ucrht-hand;i )

end of its stroke.
tion on line 5 5, Fig. 1

The cylinder 1 is prowdcd w1th the usua,lf:.
main steam-ports 1* and 1°, which lead to the
main-valve chamber 4, in Whuh 1s a D-slide

Fig. 5 1s a transverse sec-

55

valve 3, having ports 3*‘* 3" in its ends adapted

to altematelv register with ports 1* 'and 1"

and also having a central passage 3°, adapted

to alternately ecstcmbhqh communication be-

or passage 2.

60
tween ports 1* and 1" and the exhaust port
~ The main valve 3 has a yoke

on 1ts upper end embracing a rod 6, which 1shf-'
flanged at each side of the yoke md 1S ¢on-.

nected at 1ts opposite end% to piston-valves 6* -
| and 6%, which operate in chambers 7 and 7’ at
opposite endb of the main-valve chamber.

Live steam is admitted into chamber 4 at 18

from any suitable generator.

I here remark
that while descr 1bm0' the engine as a steam-

actuated engine any other motwe fluid may -

be employed liquid or gaseous

“steam” be-

ing used merely as descrlptlve., and not as re-

Strlctwe of the invention.

valves are housed beside but in proximity to
the main-valve chamber.

‘The controlling-

75
Said controlling-

valves comprise two sets of connected piston-

valves arranged in axial alinement.
outermost piston-valves 1

with the ad]acent end of cvlmder

ports 10" and 10°, respectively: .
Surrounding stem 13 1s a sleeve 12, which

The two
13" 13" are connected =
by a hollow valve-rod 13, so that thev move 8o
synchr 0110115137 ' '
- The space or chamber 10 between valve 13"
and end of the casing is connected by a port
10" with the ad]acent end of eylinder 1 while -
the space or chamber 10’ between 13" and ad-
Jacent end of casing is connected by a pmt 110“ .

The

valves 13* 18" alternately close and open these}-_ -

1s shorter than the stem and has on 1ts ends =~
‘piston-valves 12* and 12” and intermediate the

latter two separated piston-valves 12°and 12%.

The part of sleeve 12 intermediate valves 12° - '
95

and 12° may be of larger diameter than stem
13 for a purpose her emaftel described.

The space or chamber 9 between valves 12*

and 18° is connected by a port 9* with the ad-—-'-;" S
jacent end of cylinder 1, while the- space or-
chamber 9’ between mlve% 13" and 12" is con- I 00
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"throucfh nort 7, chamber 8, and

55
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at tlmes with ch

o

nected by a port-9” with the adjacent end ot
cylinder 1.. The ports 9* 9" open into cylin-
der 1 between the ports 10* and 10°. The
space or chamber 11 between pistons 12" and
19¢ is connected at times by port 7 with the
chamber 7. The space or chamber 11" be-
tween valves 12¢ and 12°is connected at times
by port 7° with the chamber 7. Chamber 11
always communicates with the main-valve
chamber by a port 4*, and chamber 11 is simi-

larly always in communication .with chamber | s

4 through a port 4°. The space or chamber
g between valves 12° and 12 communicates

alternately with chambers 7 and 7’ through

norts 7* and 7°, according to the position of
the valves. Said chamber 8 also always com-
municates by a port 8" with the exhaust-pas-
sage 2, as Shewn in Fg. 5. The valve 13
altemately opens and closes the ports 10°
and 9% and valve 13" alternately opens and

closes the ports 9” and 10°. The valve 12°al-

ternately establishes communication between

port 7> and chamber 11 and port 7* and cham-
ber 8. The valve 12 alternately establishes
communication between port 7° and chamber
11°.and port 7” and chamber 8. . Chamber 9

at times commumeetes ‘with the charmber 8

when vilve 13*isin its innermost position by

means of a port 9°in. the body of valve 13%,

ach1:>ted to communicate with an annular port
9¢ in the wall surrounding the valve, port 9°
communicating with the hollow stem 13
through a radlal port 9° in valve 18% and the
hollow stem communlcatee with eh‘lmber 8
through openings 13% and 192%, as shown in
Fig. Y Chamber 9’ similarly commumcates

its innermost position by ports 9t 98, 911 137,
and 12°, as shown in Fig. 2.

Operemon Assuming  the pleton to have Just
moved to the position shown in full lines,
Fig. 1, exhauet—-eteam passes thr ough port 9”‘

into chamber 9, driving pistons 12° 19¢ 19 12"
to the right to "the posxtlen shown in Fig. 2,

valve 19° uncovers port 7 and permitting live
steam to pass from chamber 4 through ports
4* chamber 11, port 7 to chamber 7, forcing

the main valve 3 to the right, as shown in
Fig. 1. ~ At same time valve 12 establishes

commumeatwn between port 7" and chamber

wamber 7’
port 8 to

exhaust 9. At same time steam escapes from
chamber 9" through ports 9° 9% 9", stem 13,

8, so that steam escapes from ch

port to chamber 8 and port 8" to etheust 2.

As the main piston moves to the right it first

closes port 9* and then opens port 10* when
it reaches the position indicated in dotted

lines. Fig. 1. Live steam then passes through

port 10* to chamber 10 and drives valves 13*

18" to the right, valve 13* closing port 9" and

'-‘esta,bhshmﬂ* commumeatlon between ports 9°

and 99 so that steam in chamber 9 can pass
to the exlnuet ‘Valve 13" closes port 10" and

wamber 8 when valve 13" is in.

760,122

cuts off communication between ports 9" and
9¢. the position of parts during the princi-
p“tl part of the right-hand stroke of main pis-
ton being shown in Fig. 3. When main pis-
ton has moved to the r wht sufliciently to close
port 10" and uncover port 9", steam passes

70

from the eylmder and threuo*h port 9° into

chamber 9,
the left. Valve 12¢ then establishes com-
munication between port 7” and chamber 11’,

so live steam passes from chamber 4 thr ouo*h
port 4°, chamber 11, port 7° to chamber 7 ’
dmvmo' the main piston-valve to the Iett
Valve 19¢ simultaneously closes communica-

tion between port 7* and chamber 11 and es-

tablishes communication between chamber 7
and the exhaust through port 7, chamber 8,
and port 8*. The parts are then 1n the posi-
tion shown in Fig. 4. = On the initial return
movement of the main piston to the left the
valves are shifted back to the positions shown
in Fig. 2 by the action of the steam, as first
above described.
ated valve system by which the main valve is
shifted automatically and at proper times,

and it will be noted that valves 13* 13" are

moved in the same.direction as the main . pis-

ton after the latter has started on its stroke,

1 thus have a steam-actu-

driving valves 12* 12" 12° 12¢ to

75
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Qo

Whﬂe valves 12% 192° 12° and.12% are moved 1

in a direction 0pp081te to that of the main pis-

ton just as-or before the latter reaches the
ends of its strokes: also, that the main valve
is shifted by chreet lwe-stea,m pressure, the
valves 13* 18° by high-pressure.steam in the

cylinder, and the other valves by low—pree—-

sure steam from the cylinder.

100

Valves 13*and 13" should not e1ese ﬁorte 104

and 10° entirely. There.should be a sufficient
commiunication between these ports and ends
of the steam- chambers to allow steam behind
valves to start them. and small enough to cause
a sho'ht ‘cushioning of the valves. in closing.

It is never necessary to close wholly e1the1
port 10* or 10" with valves 13" or 13", because

when steam enters one from main evhnder the -

other end of main eylinder is exhausting..

Having thus described my invention, Wh‘tt |
I ther efere elmm asS New, and desire to.secure

by Letters Patent ther'een 18—

1. In eomblna,tlon with the melﬁ -cyhnder-
and piston, the main Valve, and piston-valves.

connected thereto; apair.of controlling-valves,

ports leading from the main eylmder to the_

CO]’_ltl()HlI]G' Valve ehambers a set of inner

rog

I10

115

valves interposed between the controlling-.

valves; the space between the set, of Va,lvee-

120

being dunded into an inner ehambex commu-

nicating with the exhaust, and two outer cham- .
- bers eemmmneatmw Wlth the steam-supply,*
ports leading from the main .cylinder to the

spaces. between the controlling 0*~vah es and the

achaeent inner valves: and ports leading from
the piston-valve elnmbers adapted to be re-
_ Spectwelv and alternately put mto communi-

125
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cation with the exhaust, and with the live |

steam, by the shifting of said inner valves,

qub%mnbmllv as and for the purpose described.

2. In combination with the main cylinder

and piston, the main valve, and piston-valves
connected thereto for cshlttmﬂ it; a pair of con-
nected controllmo-valves._, port& leading from |

the main cvlmder to the controlhuw valve

chambers: a series of connected valves inter-
posed between the controlling - valves: the

space between the connected VELIV(‘S being di-.
vided into three chambers, the inner one com-

municating with the exhaust and the outer

ones communicating with the lwe-steam sup-~
ply; ports leading from the main cylinder to
the spaces between the controlling-valves and
- the adjacent connected valves; ELH(] ports lead- |
ing from the piston-valve chamber% adapted
t0 be respectively and alternately put into | v

communication with the exhaust, and with the

live steam, by the shifting of sald connected
valves, Substantlally a3 a,nd for the purpme :

deseribed.

30

~ nicating with the exhaust,
cham bers communicating Wlth the steam-sup-
in cylinder to
the spaces between the controlling-valves and
‘the adjacent inner valves; and ports leading
from the piston-valve chambers adapted to
~ be respectively and alternately put into com-
~munication with the exhaust, and with the
live steam, by the shifting of s.;ud inner valves:
~ ports ]eadmﬂ* through the controllmw—valveq'

'4-,_0

* establish communication between the exhaust

45

3. In combination W1th the main cvhnder'_)
‘and piston, the main valve, and piston-valves |
- connected thereto: apair of controlling-valves,
ports leading from the main CV]II]E]GI‘ to the |

controlhnw-mlve chambers; a set of inner

- valves mterposed between the controlling-
valves, the space between the set of valves

being divided 1nto an inner chamber commu-

ply; ports leading from “the ma;

and their connectmﬂ' valve-stem adapted to

and the spaces between the controllmo—valveq
and adjacent connected valves. |

4. In combination, the- main engine- cvlm-*“
dex 1ts main piston, and main valve., the pis--
ton-valves connected to said main pi1ston for
shifting it; a pair of controlling-valves: four

connected valves slidably arra nﬂ'ed between:
- said controlling-valves, the space  between the

two innermost mnnocted valves communicat-

R
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ing with the exhaust; the spaces between the

outer pairs of connected valves communicat-
g with the live-steam chamber continually;
ports leading from the cylinder to the con-
tr ollmﬂ-mlve chambers; ports leading from
the cylmder to the spaces between the con-
trolling-valves and the adjacent connected |
valves; ports adapted to establish communica-
- tion between the said spaces and the exhaust;

and ports leading from the piston-valve cha,m-

- bers and adapted to be alte:r'nate]y and respec-
| Lwolv put into communication mth one ot the

and two outer:

“1nto five chamber

bers, and with the exhaust, according to the 1
positions of the valves, substantmlly as (,.e—_

‘valves communicating

Steam chambers; and with the ‘exhaust- clnm--
‘ber between the connected v lees =

o

5. In combination, the main cylinder, its
piston, and main mlve, and piston-valves for

shifting the same; a pair of connected valves, .
- _steam-portg leading from the chambers of S‘ud
second pair of
connected valves 1ntermedmte the first-men-
‘tioned valves, steam-ports leading from the.

“chambers between the ‘Ld]ace,nt valves of the -

75

valves to the main cvlmdcr

first and second sets to the main cylinder; a

third pair of valves inter posed between ‘md
‘moving with the second pair of valves, the

space between the third valves communicating

with the exhaust and the spaces between the
adjoining valves of the second and third sets

s

respectively communicating with the live- -

steam supply; and ports leaclmfr to the piston-

valve chambers, and contro lled by the third
set of valves, and adapted to be alternately
put in communication with the live-steam
space and the exhaust-space by said third

valves, substantially as described.

6. The combination of a pair of V'leeq, a
set of valves intermediate the first-mentioned

valves and movable independently thereof,
“and d]VlleC" the space between said mlves:“
, the eentral chamber com-

-municating with the exhaust; the two adja-
cent Gh‘Lmb(—‘I‘S communicating w1th the steam-

supply space: and the two outer chambers
‘adapted to communicate alternately with the -

95

main, c¢ylinder, and with the exhaust, through

communication with one of the steam-cham-

seribed.

18

~said hollow stem; with ports leadmo from the
‘main cylinder to the first valve - chambers,'
‘ports leading from the main cylinder to the
two outer clmmhers* the main-valve-operat-
ing pistons; and ports leading from said pis-
ton-chambers adapted to be ‘thernatelv putin-

103

7. In combmatlon the main engine- -cylin-

| der, its main piston, :zmd main. mlve, the pis-
ton-valves connected to said main piston for _
-shifting it; a pair of controlling-valves, con-

nected by a tubular stem, fﬂur connected' |

valvesslidably arranged upon the stem of said

“controlling-valves, the space between the two
innermost connected valves communicating
~with the exhaust and with S
‘the spaces between the outer pairsof connected
with the live-steam

__1'_.1.5'
the hollow stem'- o

chamber continually: ports leading from the

cylinder to the controlling-valve chambers*_,

ports leading from the cvlmder to the spaces

120

“between. the 1 respective controlling- mlves and N
the "adjacent connected Valveq*-ports in the

controlling-valve and adjacent wall, adapted

to establish communication between the said

‘spaces and the tubular stem, and therethrough
to the exhaust; and ports leading from the
-plston Va,lve chamber% and ‘Idapte,d to be al- -
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ternately and respectively put into communi- | intermediate the first valves, actuated by low
cation with one of the steam-chambers, and | steam-pressure inthe cylinder, and controlling
with the exhaust-chamber between the con- | the admission and exhaust ot live steam to the 15
nected valves, all substantially as and for the | main-valve pistons.

5 purpose deseribed. _ In testimony that I claim the foregoing as

8. In asteam-actuated valve mechanism for | myown I affix my signaturein presence of two
elnginlels, the combinatiﬁn of the Ilna,in C,}{lil’l— withesses.
der, the main piston, the main valve, and its | | S— |
actuating valve-pistons; a pair of valves act- | ARVID J. HOLMBERG'
1o nated by high steam-pressure in the cylinder | In presence of—

~ and moving in the direction of the main piston | Wiir. A. Capy,

after the latter has moved: a series of valves | =~ LK. W. Lunnw.
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