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S“ECIF;CATION forming part of Letiers Patent No. 589 583, dated September 7, 189,

Application filed April 7, 1898 Serial No., 588, 570

(No madel.}-

S — T ——TT T T ey = ] T

To all whom it nay conceri:
Be it known that I, FRED W. SPACKE, a citi-
zen of the United Stdtes, residing at Indian-

apolis, in the county of Marion and State of

Indiana, haveinvented a new and useful Gov-
ernor for Gas-Engines, of which the following
IS a specification.

My 1nvention relates fo animpr m"mnent in

‘governors for gas-engines.

The object of my invention is to produce
a governor which will be very sensitive to
ehann‘@s of load, and also to produce a gov-
ernor whieh will be particularly adapted for
use on double-acting gas-engines, more par-

ticularly the engine debei 1bed and claimed in

my pending application, Serial No. 586,572,

filed herewith.
The HGGOIH]_”}M“!}?HW di‘m Ings lllushmb ny

invention.
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tal section thereotf.

Figure 1 is a pmn view of the governor,
showmg also a central horizontal &e(}tl{)ﬂ of
the engine shown in the above-mentioned ap-
ig. 21s aside elevation of the gov-
Cruor on -a larger scale. Ifig. 3isa section on
line 3 5 of Fig. 1. Fig. 4 is a section of one
of the gas- inlet- -valve-operating mechanisims.
IFig. 5 is a similar view of the other-gas-inlet-
valve mechanism. Fig. 6 isa central horizon-
Tfig, 71s a detail of one of
the admission-valves and ifs operating mech-

anism. I'lg. 318 a detail of a pm‘rmn of the

COVEeTrnor.
In the drawings, 9 indicates a -@}?linder in
which is mounted apiston10. A pairof ports

11 and 12 open one into each end of the cyl-

~Inder, and over said ports are secured, re-

spectively, the valve-boxes 13 and 14, Kach

- of sald valve-boxes 18 provided with a cham-

10

45

frame is a shaft

ber 15, which communicates with the corre-
sponding port 11 or 12 and is also provided
with anadmission-chamber16and anexhaust-

chamber 17, each of said chambers communi-

cating with clmmber 15, and the communica-
tions thm ebetween bemw closed 1n box 13 by
an admission-valve 18 ‘md an exhaust-valve

19 and in box 14: by admission-valve ’)ﬂl and

exhaust-valve 21.

Mounted insuitable bearingson the eng ogine-
22, which 1s connected to the
crank-shaft of the engine by suitable means
to cause the said shaft to rotate at one-half
of {the speed of the said crank-shaft.

Kach

&d]ﬂibSiOH valve stem is provided atits outer

end with an I—shaped head 23, and each ex-

haust-valve stem 18 mgwded with a head 24,
somewhat similar in shape.
Pivoted below each stem is a lever 25, the

‘upperend of whichisbifurcated and armnﬂ'ed

to engage one of the I-shaped heads of The
Va,lve stems. The lower ends (}f levers 25 are

extended in position to be engaged each by &
cam 26, carried by shatt 22, and one of a series
of springs 27 is secured atoneend to thelower
end of each lever and at the other end to one
of the valve-boxes, the whole arrangement be-
ing such that the movement of the piston will
cause the valves to beintermittently opened,
and the action of the springs will cause sald

valves to ¢lose.

Mounted between tlm admission-chambers

of boxes 13 and 14 and communicating there-

with is a mixing-chamber 23, 1nto which i is led
any suitable supply of air, in the present case
the sald supply coming from a chamber 29,
which 18 formed between the middle portion
of the piston and the walls of the eylinder.
KEach end of the mixing-chamber 1s en-

larged, and opening into sald enlarged por-
tion is a passage 31, into which opens a suit-

able gas-inlet pipe 32. Mounted in theinner

“end of passage 31 by means of suitable screw-

threads is a valve-seat 33.  HFormed infegral

55
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with the inner end of sald seat are a pair of

arms 34, which carry about n‘ndway of their
length a eylindrical g ﬂmde 35, and connecting
the ends of said arms is a cross-bar 36. A
valve-stem 37 is mounted soastoslide through
cross-bar 36, and the outer end of said stem
13 pr ovided w1t‘1 a valve 35, which is adapted
to fit into seat 83 and to theleby close the
opening between the gas-inlet and the mix-
ing-chamber. decu red to or formed integral

with stem 37 is a collar 59, which is adapted

to fit and to slide longitudinally in guide 33,
and a spring 40, mounted between collar 39
and cross-bar 36, tends to keep the said valve
closed. A pin 41 is secured to collar 39 and

extends through a slot 42, formed in the guide.
Pivoted to pin 41 is a lever- 43, the euter end
of which extends through a slot 44, formed
in the outer wall of the miﬁin g—ehambel‘, and
the inner end of said lever i1s adapted to be
engaged either by an arm 45 or an arm 45",
em‘*rled by a rock-shaft 46, which 1s monnted

90
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in suitable bearings in the walls of the mix- |

ing-chamber and the ends -of which project

IO
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into said ehamber.

shaped head 23 of

its lower end with a 0‘.@&1"_ 52, which meshes

to the upper end of shaft 51 at.opposite sides

thereof are a pair of links 54, tothe lower ends

of which are pivoted a pair of governor-balls

55, which are carried upon the upperends of
a pair of links 56, pivoted at theirlower ends
- to a block 57, whieh is longitudinally mov-
Block 57 is provided with
a flange 58, the upper surface of which is
, which
are carried at the outer ends of a pair of arms
60, which are secured to rock-shaft 46, the
‘arrangement being such that a movement of
the governor- -b:le];s away from the governor--
Sh&ft will cause block 57 tomove upw ard upon
shaft 51, and said movement of the block will

cause Shafb 406 to be rocked.
the upper end of bearing 50 and arranged to
‘be longitudinally movable thereon is a eollar
61, provided with a set-serew 62, by means of |

able on shaft 51,

adapted to be engaged by two rollers 59

which the collar may be secured at any de-
sired position on bearing 50. Mounted on
the upper end of bearing z)O below collar 61,
and free to move on qald becwm o, is a plate
63, provided with a pair of oppositely-extend-
ing arms 64, to the outer end of each of which
is secured one end of one of a pair of springs
05, the upper ends of said springs being se-
cured one to each of arms 60, the said springs

45 tending to restrain the outward movement of

50

55

6o

balls 55.

The ends of rock-shaft 46, which project
into the mixing-chamber, are provided with
suitable screw-threads, onto which is screwed
at one end a check-nut 66 and a short rod 67
and to the other end of which is screwed a
similar nut 68 and arod 69. Secured near the
outer end of rod 67 and substantially at right
angles thereto is an arm 45, and similarly se-
cured .to rod 69 is an arm 45", the arrange-
ment being such that the inner ends of levers
43 will engage with the arms 45 and 45" and
wi1ll be held in contact therewith by means of
the heavier outer ends of said levers. A pair

of collars 70 are mounted, one on each rod 67 |

and 69, and are adapted to engage the outer
walls of the enlarged portions of the mixing-
chamber.

Arms 45 and 45" are so ad justed, by means
of the screw-threads on the ends of the rock-

shaft and by means of the check-nuts 66 and

68, that when the engine is at rest arm 45 will

| - T'he outer end of lever
43 1s provided at its upper and lower edges
with a short spur 47. Secured to each I-|
| each of the admission-
- valve stems is a pin 48, the inner end of
- which is notched, as at 49,
1ng each arranged so as to be adapted to en- .
gage the outer end of one of levers 43 when
~ thecorresponding admission-valve is opened.-
-~ Mounted in a suitable bearing 50, secured
- to the walls of the [1’111111“‘-(:]1&Hlb81‘ is an up-
- right governor-shaft 51, Whmh is pmwded at
[5
- with a gear 53, carried by shaft 22.

the said pios be- |

sSecured

40 and thus allowm
" Mounted upon

589,583

arm 45" will be set somewhat lower,
the outer end of its cmrespondmw levm 43

will be slightly raised. o R
- Theoperationisas follows The movement

of the piston causes shaft 22 to rotate, and the

rotation of said shaft by means of gears S3 and
52 and shaft 51 causes the balls 55 tofly out-
ward and thereby raise block 57, the move-
ment of said bloek causing the outer ends ot
arms 60 to move upward and thereby rock

‘shaft 46, said shaftin turn causing arms 45
and 45" to press down upon the innerendsor
levers43and thusraisetheouterends thereol.
| Under ordinary loads the outward movement

just be in engagement with its lever 43, while
80 that

70
75

of the governor-ballsis sufficient to cause arm

45" to so raise the outer end of its correspond-

| Ing lever 43 that the said lever will be out ot
-_ the: path of movement of the corresponding
pin 48, while arm 45 will raise the outer end
ot its eom"espoudmw lever 43, but will not
raise thesaid end out of the pa‘rh of movements
of the corresponding pin 48.
{-opening movement of the admission-valves,

The inward-

o

caused by the rotation of shaft 22, cam 26,and.

{ the movement of lever 25, will therefore cause

one of the pins 48 to engage with the outerend

of the lever 43, which is engaged by arm +5.
and will press the said lever inward, thereby
opening valve 93 against the action of spring
o a certain portion of gas
to pass into the mixing-chamber, where it is
mixed with the reqmred quzmt.lty_ of air and
| from there drawn through the admission-
- The inward move- -

valve into the ¢ylinder.
ment of the other admission-valve is precisely
the same, but the outer end of the correspond-
ing lever 43, which is controlled by arm 45"
being lifted out of the path of movement of
pin 48, carried by said valve, the gas-inlet
valve, which 1s operated by said lever, will
not be opened, and therefore no new charge
will pass into that end of the cylinder. Un-
der ordinary loads, therefore, but one end ot
the cylinder 1s supphed with gas, and the en-
oine operates as a single- actmﬂ' engine. .
the speed Increases sufmlently, arm 45 wiil
lift its lever 43 out of the path of the corre-
sponding pin 48, and there will be no new
charge supplied to either end of the eylinder.
If theload becomes heavy, block 57 is dropped
by the balls 55 far enough to allow the lever
controlled by arm 45" to drop down into the
path of the corresponding pin 48, and gas
will then be supplied to each end of the cyi-
inder, this arrangement continuing as long as
the load is heavy enough to require the extra
power. Assoonastheload lightens the outer
ends of both levers 4s are raised and that one
which 1s controlled by arm 45" is again thrown
out of the path of movement of its pin 48.
Arms 45 and 45" may be set at any desired
angle relatively to each other, so that any de-
sired increase of load will cause gas to be ad-

mitted to both ends of the ¢y hnder, and said
arms may be so set that both ends of the cyi-
inder will work even, if desired.

1t will be
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~mnoticed that there is no positive connection

o

10

~corresponding lever 43.
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levers inward,

‘bination with a pair of

between the governor-balls and the gas-inlet-
valve - Opemmw mechanism, and that the

pivot-point of levers 43 being lower than the

pivot-point of arms 45 and 45" the inner-ends
of sald levers 43 move out of engagement with
arms 45 and 45" when pins 48 press the said
so that the governor-balls are
not hampered in their movement by the en-
gagement of either one of pins 48 with its
This open connec-
tion between the gas-valve and the governor
enables the governor to act upon each gas-
valve entirely independently of the other, so
that it 1s very sensitive to any changes of
speed of the engine which may occur while
one of the said valves 18 being operated by
the corresponding admission-valve.

‘The outer ends of levers 43 are pmvu]ed
with spurs 47 and the inner ends of pins 48
are notched, so that said pins will continue
to engage with satd levers until the said le-

versare entively out of the path of movement

of the pins. DBy this construction the upper
and lower edges of the outer ends of the le-
vers will not become rounded off and thus

cause the pins to miss the levers before they

should do so. In order to increase the aver-
age speed of the engine, collar 61 18 moved

~down upon the upper end of bearing 50, there-

by increasing the stiffness of springs ba

I elaim as my invention—

- 1. In a governor for gas-engines, the com-
bination With the gas-iniet valve thereof, a

lever pivoted to said valve, and means for op-

erating said valve through the medinm of
said lever of a rock-shaf t, an arm carried by
said rock-shaft and adapted to engage with

one end of the gas-valve lever but independ--
ent thereof,
speed of the engine for operating sald rock-
shatt, the arrangement being such that, when
the gas-valve lever is moved so as to open the

and means controlled by the

valve, the said lever will be moved out of en-
gagement with the arm carried by the rock-

shaft, substantially as and for the purpose
&pecified.

2. In a double-acting gas-engine, the com-
gas-inlet valves, and
means for opening said valves, of a governor-
shatt mounted in suitable bearings

connecting mechanism between said ballsand

the gas-valve-operating means, whereby the

movement of said balls from the governor-

shaft will cause one of said valve-operating

means to become inoperative while the other
of said means still remains in operative posi-
tion, the arrangement being such that, as

each of the means for opening the valves is

operated to open its valve, the said means
will De moved outl of engagement with said
intermediate connecting meehamsm, as and
fcar the purnose deserlbed

In a governor for gas-engines, the com-
bmation mth the gas-inlet valve thereof, a le-

Ver nwoted to m1d valve, and means Eor open- |

" and pro-
vided with governor-balls, and intermediate

ing said valve through the medinm of said

lever, of a governor-shaft mounted in suit-
able bearings and having governor-balls se-
cured thereto, a rock-shaft, intermediate con-
necting mechanism between said rock-shaft
and the governor-balls whereby the move-
ment of said balls toward and from the gov-
ernor-shaft will cause a rocking movement of

sald rock-shaft, an arm c¢ar 1‘16{1 by said rock-
shaft and adapted to engage with oneend of

the gas-valve lever but mdependent thereot,

the arrangement being such that, as the gas-

I valve leveris moved so as to open the valve,
the said lever will be moved out of engage-

ment with said arm, all combined and ar-
ranged to cooperate in such a manner that a

‘movement of the governor-balls toward or

from the governor-shaft will cause the said
oas-valve lever to swing upon its pivot, as and

for the purpose set forth.

4. In a governor for gas-engines, the com-
bination with the gas-inlet valve thereof, a le-

ver pivoted to said valve, and means for open-

ing said valve through the medium of said
le\ er, of a governor- Shaft mounted in suit-

able bem*mws a link pivoted fo said shaft, a
block lenmtudmfﬂl}f movable on said f-‘tha,ft a
link pivoted thereto, a governor-ball m onnted

between the free end of sald links, a rock-

shaft, an arm carried by said rock- Shaft and
adapted to be engaged by said longitudinally-
movable block, and an arm secured to said
rock-shaft and adapted to engage with one
end of the gas-valve lever but independent
thereof, the arrangement being such that, as
the lever is moved so as to open the valve, the
sald lever will be moved out of engagement
with said last-mentioned arm, all combined
and arranged to codperate substantially as
and for the purpose set forth. S

5. In a governor for gas-engines, the com-
bination Wlth the gas- mlet *mlve thereof a le-
ver pivoted to said valve, and means for open-
ing said valve through the medium of said
lever, of a- governor-shaft mounted in suit-

able beari ings, a link pivoted to said shatft, a

block longitudinally movable on said sh&ft a
link pivoted thereto, a governor-ball mounted
between the free ends of said links, a rock-

shaft, an arm carried by said rock-shatt and

adapted to be engaged by said longitudinally-
movable block, a spring secured at one end
to said arm and at the other end to a fixed
point, and an arm secured to sald rock-shaftt

and adapted to enguge with one end of the

gas-valve lever but 11:1dependent thereof, the
arra-ngmﬂent being such that, as the lever is

moved so as to open the valve, the said lever
will be moved out of engagement with the

said last-mentioned arm, all combined and
arranged to coopemte as and for the pm*pose
set forth |
6. In a double-acting
bination with a pair of

gas-engine, the com-
cas-inlet valves, and

70
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independent means for operating each of said -
valves, of means controlled by the speed of
the engine and connected to said gas-valve-
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 levers
of a movement independent of the gas-valve
levers allcombined and arranged to coopemte

30
- dn’ ' such a manner that a ;m'wemem; of the

the movement of said governor-balls t
and fromthe governor-shaft will cause a roek-
-ing movement of sald rock-shaft, and two:
~arms carried by said roek-shaft and rotatively |
- adjustable thereon, each of:

. :adapted to engage Wlth one of ‘the %-Vﬁlv |
, but e&eh of sald ‘arms bemﬂ capable

~operating means, whereby the movement of
- said speed-controlled means will cause one of
the valve-operating means to' become inop-.
cerative while the otherof said valve-operating
-means still remains in operative position, the
. arrangement being such that, as each of the .
- means for operating the valvesis operated so
. as to open 1ts valve, the said means will be:
. moved out of engagement with said speed-
50011131‘0116(:1 means, as :;md for* the pm pose set |

5 ifOI th - z | L _ _

- governor-balls toward ot fromn the governor-

S ~shatt will cause the said
- swing upon their pivots.
035

S, In a governor for a doubl&aetm

mlet Valves, a lever pivoted to each of said
valves, and means forindependently opening
each of said valves through the medium of its

In & OVErnor. ior a (10111)16 aetm o :bﬂ;a-— |
5611'3 ine, :the combination with the pmr.of oas-
inlet: -ml;ves,% a lever pivoted to each of said |
valves, and means for independently opening
- each ol said levers through the medium of its
- respective lever, of a governor-shaft mounted
. 1n suitable beal ings and having
. balls secured: thereto.,: & .110(3.Leshaft? Interme-
diate conneefing: mechanism hetween said -
-rock-shaft and the governor-balls whereby
oward | s

said arms being

ls; V&lve lever% to |

o o tially as &et forth
r1#1‘53'5555;2.,_-.' ¥
enn*me the combination with the pair of oas-

589,583

1 sald collar and at the otherend toone of said.
arms, .and two arms secured one at-each end :
of the rock-shaft and rotatively adjustable.
thereun, each of the said arms beingadapted
to engage one end of one of the gas-valve le-
Vers, substanhally as. :.md fm‘* the pu'a"po&e sel
%fOl‘th o

- governor- |

In a2 ﬂovel 1101 [m:' as:-e;ﬂgme

gas-inlet, a gulde .

‘and adapted to move in said guide, a spring 65
I mounted between the collar and the: cross-:
‘bar, a lever pivoted to said collar, means ior .
engaging one end of sald lever and thereby
opening the sald valve,; and means for engag-
ing the other end of said lever and thereby 7o
1 lifting the said lever out of the path of move- ==
‘ment Of the valve- opel*&tlnﬂ means, substan-é R

I’RED W.

Wfitn eSSes: |
A. M. Hoob,

M. T. HooD.

carried 2y
60

The

| respectivelever,of a governor-shaft: mounted 4o,
1n suitable bearings, two links pivoted tosaid
shaft, a'block longitudinally movable on said
‘shaft, twolinks pivotedthereto, twogovernor- -
‘balls monnted one between each pairof links, =
‘a rock-shaft, a pair of arms carried by said 4
rock-shaft and adapted to be engaged by said
Jlongitudinally-movable: block, a collar ion- ..

gitudinally movable toward and from
block, two springs each secured at one end to.

said:
50

| aﬂasmetée;é'ié
| év.a,l'm thelefor which consists of a v a‘lve seat
secured in the
sald xfalvief-fseat,.a. CTOSS- .bar_ also carrled by
aid valve-seat; a: valve-stem mounted in.a
bearing in said:eross-bar:and provided with ..
a valve adapted to close the opening in:
valve-seat, a collar carried by said valve-stem
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