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UNITED STATES PATENT OFFICE.

HENRIK C.

STRANG, OF CHICAGO, ILLINOIS.

ENGINE-GOVERNOR.
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Serial No, 94,926, (No model.)

To all wkmrb it MQal COneCerm:
Be it known that I, HENrIK C. STRANG, a

citizen of the United States residing at Chi-

cago, 1n the county of (Joolz: and Sta‘re of 11li-
nois, have invented certain new and useful
Implovemﬁnts in Engine- Governors; and I
do hereby declare the following to be a full,
clear, and exact description of the invention,

- such as will enable.othersskilled in the art to

10

20

which it appertains to makeand use the same.

This invention relates to improvements-in

the class of governors that are adapted for
use on gas, steam, or other engines of an anal-

0ZOUS chmacter but is more GSpeclally in-

tended for use on the different types of gas-
engines using a fluid as a motive agent.
Greab dif

~agent by the load on the engine under all the

variations to which enmnes of this type are

~ subjected..
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The object, therefore, of this mventwn is
to provide -a governing device that is ex-

tremely sensitive in actlon, 30 a8 to instantly
respond to the slightest variation of the load
on the engine and maintain a uniform speed
and at the same time automatically control

and regulate the mixture and the supply of

the motwe agent pmporblonately, and thus
insure the ﬂ'reatest possﬂ)le efficiency in op-
eration.

The device mlcrhb be termed a ¢ comhmed
governor ana ethbrm m valve and gas-sup-
ply regulator.”

Fln'ure 1 is a vertical longitudinal section

" and elevation of the devwe_m its working po-
sition.

Fig. 2 is a similar view, but showing
more of the spindle, the m(,losmﬂ' sleaves be-
ing in section. Fig. 3isa horizontal plan sec-
tion on line 3, Fig. 2 looking in the direction

- indicated by the am' OW. Fiﬂ' 4 is a detached

45

elevation of the governor- va,lve FKig. 5is a

- horizontal section on line 5, Hig. 1 d.nd Fig,

50

0 a horlmntal'"seeblon on ]me 0, I‘ln* 2 the cas-
ing being omitted. |

A ‘may indicate the gover NOT- -casing, W’thh
is in the present. 1nstance rigidly secured to
the cylinder B of an engine. This casing is
provided with the inlet or receiving pass;age

multy has been and is still being
experienced in succesqfully and eeonomlcally |
operating gas-engines for the want of a suit-
able governing device that would fully con-
trol and regulate the supply of the motive

Be—

sage when the mechanism is at 1ﬁ'esb'.
sage D, communicating with the cylinder, 1s

i C and the outlet or discharge passage D on

the opposite side, leading into the eylinder.
The inlet-passage 'will be controlled by a suit-
able stop valve or cock for closing the pas-

normally closed by a check-valve a. This

‘valve is only used when the motive fluid is
air or
admission of the fluid by the action of the
vacuum created by the suction of the piston
and is returned to and held m 1ts normally
closed position by a spring a'.
‘serves the purpose of closing the passage D
‘and prevents the gas from escaping acciden-

tally should the supply-passage be left open
‘when the engine is at rest.

oas and is automatically opened for the

This valve

The cyiindrical equilibrium governor-valve
7, Fig. 4, is inserted loosely in place and is

‘separated from the inclosing wall of the cas-
ing by a stationary lining 3, between which
lining and the wall is a semicircular space 9

on the inlet side, Kig. 5, and the correspond-

‘ing space 10 on the discharge or suction side.
The valve and its lining are each provided
“with a number of ports, which are so disposed
‘that the governor - valve will maintain a
proper equlibrinm under all the variations it
‘may be subjected to and in no wise be af-

fected by the vacuum or suction action of
the piston. The cylindrical lining 8 is pro-

vided with the rectangular or elongated in-

let or receiving ports 11 and the governor-
valve with the corresponding inlet or receiv-
ing ports 12, registering therewith, as indi-
cated 1n big. o. _
vided with the outlet-ports 15and 16 and the
lining with the c¢orresponding registering
outlet-ports 17 and 18. The inlet and outlet

ports are separated from each other by the

web partitions 19 in the valve and the parti-
tions 20 in the lining. The double-walled
governor-valve provides an annular chamber
21, which is of sufficient area to equalize the
pressure and maintain a proper balance, as

53

The pas-

(J O
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The governor-valve 18 pro-

Q0O

95

this chamber will always be filled with the

active motive fluid. The outlet-ports arelo-
cated diametrically opposite each other and

100

at right angles to the passage communicat-
ing Wl‘rh the cylinder, the valve and its lin-

ing presenting a sohd,w_all on the cylinder

side, and thereby preventing the action of
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- a flange 33, resting on the shoulder 31.

30

35

40

45

§0

55

60

the valve.

&

the piston from affecting the equilibrium of
"The valve-lining is held in a sta-

tionary position by the closing-cap 22 seating
down on the upper end thereof. A riborribs

23 is formed on the innerside and lower part

of the lining and extends into an opening 24

in the lower exterior wall 25 of the valve be-

low the bottom diaphragm 26. This rib fea-
ture preventis a rotary movement of the gov-

ernor-valve and allows for the necessary ver-

tical movement. The lower end of the lin-

ing is provided with the inturned horizontal

ﬂange 27, on which the lower end of the ex-
terior Wdll 25 of the valveseats when restingin
its lowermost position and supports the Valve
out of contact with the ball-bearing 29 when
at rest. The interior wall 30 of the double-
walled governor-valve is cuat awayat its lower

end and does notextend down on a linewith |

the lower end of the exterior wall, but stops
short of the ball-bearing 29, as '-:hown The

lower part of the interior wall is thickened

to form the annular shoulder 31. A sleeve

32, inclosing the upper portion of the gov-

emor-Spmdle is provided at this point w1th
The
lower end of this sleeve rests on a flange 34,
formed on the governor-spindle 35. A screw-

nut 36 has a threaded engagement with the

lowerend ot thesleeve 32andisprovidedinthe
upper side with an annular groove 37 for the

reception of the balls forming the bearing 29.

The adjacent lower end of the inner wall of

the governor-valve 18 provided with the cor-
responding ball-groove 38, forming the upper
half of the bearing, but which only has con-
‘tact when the sleeve is moving up and down

in the work of governing. The flange 33 on
the sleeve 32 forms a
the governor-valve and prevents the latter
from having a vertical movement independ-
ently of the sleeve.
wardly-projecting edge 39 of the cap 22 lim-
its the up movement of the sleeve and gov-
ernor-valve. The sleeve 32
the spindle 35, Figs. 2 and 6, by a key 40, so
as to provide for botsh a vertical and z rota,ry
movement thereon. The upper end of the
sleeve is provided with a flange 41, on which
is loosely seated the eonical weight 42, Inclos-
ing the npperend of the spindle. Thissleeve
is also provided with openings 43 on opposite
sides, and the spindle is provided with a slot
44. in line therewith for the insertion of the
inner ends of the weighted governor-arms 45,
pivoted to the companion lugs 46, forming a
rigid part of thesleeve. Theinner hook ends
47 bear on the horizontal bottom surface 48
of the spindle, formed by cutting out the slot
44, and provide for the required fulerum-lev-
erage In imparting a vertical movement to

- the sleeve and the governor-valve by the cen-

65

trifugal force developed in regulating the
speed of the engine in achdance Wlth 118
Varymtr load.

A Dbearing -bushing 49 is inserted in the
lower contracted end 50 of the casing and in-

shoulder- bearlng with

The lower inner down-

is feathered on |

709,059

closes the lower part of the o*overnor-spindle'

running therethrough. A flange:51is formed
on the upper end of this bushmn' and is seat-
ed inthe recess 52, formed in the casing.
flange, with the corresponding-ﬂange 34 on

‘the spindle, provides for the ball-bearing 55.

A flange 54 is formed on the lower end of the
bearing-bushing. A bearing-ring 5518 mount-

70
This

75

ed on the spindle underneath and adjacent -
to the flange 54 and forms the lowermost ball-

bearing - 56.
mounted the pinion 57, with which suitable
operative connection may be made. The
lower end of the spindle is threaded for the

Next to the bearing-ring 1s

8_0

engagement of the two nuts 58 and 59, by
means of which the ball-bearing may have'_**

proper adjustment.

The stuffing-box gland 60 is provided with

the oil- eha,mber 61, from which the oil-pas-
sage 62 leads through the sleeve into the an-
nular groove 63 in the spindle. The spindle

tical oil-grooves 64, which run downwardly
from the groove 63.

thoroughly lubricated.. Every part of the
apparatus is so constructed and assembled

that the friction is reduced to a minimum
‘and the working parts move with the great-
‘est possible ease and lightness.

'The feature

is in turn provided on opposite sides with ver-

Q0

| By this arrangement all
the parts and bearings of the apparatus are

93

of the governor-valve loosely inclosing the
rotating spindle is an important one in main-

‘taining a proper ethbrmm and insuring a

sensitive and positive action.

100

The gas-supply alone passes through the -

governor-valve.

The atmospheric-air por-
‘tion of the mixture comes through the pas-
sage K, which leads from the hollow pedestal

105

or stool supporting the engine-cylinder, as-

shown in another application filed by me,

Serial No. 723,382, so that the volume of air

admitted is not controlled by the governor. -
110
the gas-supply is varied and controlled by

The amount of air flowing in is uniform, and

the governor, thus increasing or dlIIlI].'lIShlIl*T |
the st,renﬂ*l:h of the mixture and the force of o

the exp]osion in aceordance with the load on:

the engine and maintaining a uniform speed,

| no matter how much the loa,d may vary. By
this means the highest efficiency is attained

in the most econormca,l manner. The airand
gas mix after the gas has passed through the
valve. In operation as the governor-valve

rises it diminishes the area of the openings.
“and proportionately lessens the volume of the |

115

120

cgas or motive fluid admitted. Moving in the

opposite direction the area and volume are
proportionatelyincreased. - Thustheamount

125

of the motive fluid supplied is regulated toa

nicety in accordance with the variable re-
quirements of the working capacity of the

engine, as the governor instantly respondsto -

the lightest or heaviest variation in speed or
the dema,nd for more or less power.

Having thus described my invention, what
I claim as new, and desire to secure by Lettel S

| Patent, is—

130
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1. In a .d.evice of th'efkind descri‘bed,' the

combination of the governor-casing, the sta-
“tionary valve-lining, ineclosed thereby _and
provided with receiving and discharge ports,

the governor-valve, loosely seated inside of
said llnll]ﬂ‘ and hm‘f'lnn‘ corresponding receiv-
ing and d]SChﬂl‘ﬂ'P ports, means for actuating

-;the governor- Valve in varying the area of the

- port-openings, the direect passage, between

said valve and the engine-cylinder, and the

check-valve laeatpd in a,nd confrollmﬂ' sald
- passage.

| ._:._[ .5 .

2. In a devme of the kmd descnbed Lhe_
governor-casing, the lining inclosed by s(ud'
casing and held in a rwld position and pro-
'_Vlded with receiving and dischar oe ports, the

| dlaeharﬂ'e-ports hemﬂ' located opposite each

. 20

_.other and at right an ﬂ'les to the passage lead-

ing into the. enmne-cylmder the spaces, be-
tween said casing and lining on the receiv-

- Ing and dlbcllﬂ,l" oo mde& 19%peetl vely, the gov-

~ing and provided with receiving and dis-
charge ports corresponding to the ports there-

25

35

ernor-valve, beated loosely iuside of smd lin-

in, the means substantially as deseribed for

actuating the governor-valve in regulating

| | the admmsmn of the motive agent, (md the
check - valve,

ve, located in and dutoma,m@a]ly
controlling the Ppassage between the governor-
valve and engine- cylinder.

3. In a device of the kind debcnbed the
| ﬂovernor casing, the.statlonary valve- lmmm
provided with receiving and discharge ports
with corresponding spaces between said eas-
ing and lining, the double-walled governor--
;_valve, havmg anannular chamberand loosely.
seated in place and the means described for

~actuating and controlling the movement of

0
~ casing, the stationary lining

by, the governor-valve, looqel} seated on the
inside Of said lining and both being provided

4

sald valves in refrula,tmfr the supply of gasor
other motive fluid. |
4. In a dev1ee of the. kmd deqcmhed the

, inclosed thet e-

withreceivingand dlsohcwge ports so disposed
that a solid wa,ll is presented on the side ad-
jacent to the passage leading into the engine-
c¢ylinder, and the check- Valve located 1n.sald
passage and automatically controlling the
flow of the motive agent therethrough,

5. In a device of the kind descrlbed
combination of the casing

the
, the valve- hmng,

- provided with receiving and discharge ports,

55

the cap, holding the hmnﬂ' in a stationary po-

sition, the gover nor-valve seated loosely on
‘theinside of its8 lining and provided with cor-

responding ports, means for preventing a ro-

tary movement of said valve, and the annu-
lar space between said lining and casing on

both the receiving and dl%Ch&l‘ﬂ'e sides.

6. In a device of the kind described, the
double-walled governor-valve, ha,vmﬂ' the
. lower end of the inner wall %t.()p Shorb of the |

P

therefro m,

corresponding end of the outer wall and is
thickened to form an annular shoulder, ithe
vertically- -reciprocatingsleeve, provided with
a flange engaging the shoulder on the valve,

oD
W

the wovemor-—spmdle provided with a ﬂanﬂfe "

on which the sleeve loosely rests, the nut, ha,v-
ing a screw-threaded engagement with the

lowel ond of the sleeve, the ball- bearing be-
tween said valve and sleeve, and means for
imparting a vertical movement to said sleeve

in controllmn‘ the movement of the governor-
valve., -

7. In a deviece of the kind desenbed the

combination with the governor-valve of 1ts in-
closing lining, prowded on the lower end with

an inturned flange on which the lowermost
ends of said valve seats when in the lowest
position and supports the same out of con-
tact with its ball-bearing and providing space
for the lubricant to 1'68,(311 sald bearing.

70

75

30

8. In a deviece of the kind described, the

combination of the casing, the stmwnary lin--
ing, having ports therethrough, the governor-
ports the gov-.
er nor-spmdle the sleeve, inclosing said spin-

valve having corresponding

dle and having both a rotary and endwise

movement, and the weighted governor-arms,

Ppivoted to said sleeve and en'n-aginn- 100%]}?
with said spindle ab a pomt above the gov-

ernor-valve.
9. In a device of the kind described, the
ﬂ‘overnor valve, having double walls with an

"annular ohamber therebetween and having
receiving and discharge ports in the exterior

wall only the sleeve, inclosed by said valve

and having an operatwe coniiection there-
with, and the spindle, inclosed by said sleeve

havmﬂ‘ both a rotary and an endwise move-

‘ment therean | |
10. In a device of the kind descrlbed the
t. the

casing, having a contracted lower part,
bearing- bushin g, provided with flanged ends
the governor-spindle, provided Wlth a ﬂanﬂe
ad,]a,cent to the upper flanged end of the bush-

1 ing, the bearing-collar, mounted on said spin-
dle under the lower end of said bushing,

the

bearing-balls, inserted between said parts

and the ad;]ustmn* serew-nuts, threaded on the |

lower end of said spindle.

- 11. In a device of the kind descrlbed the
combination of the stuffing-box gland, ha,vmﬂ*

an oil-chamber with an oil- -passage leadlnﬂ'

‘the governor-spindle, provlded'

00

95

ICO

105

I10

115

with an annular and vertical oil-grooves, the

sleeve, inclosing said spindle, and the series
of baJll beamnﬂ's lubricated from said oil-pas-

sages.
In testlmony whereof la
in presence of two witnesses.

HENRIK C. STRA\IG

il

ix my signature

| Witnesses:
.. M. FREEMAN,
I.. B. COUPLAND.
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