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- UNITED STATES PATENT OFFICE.

' RUDOLPH SIEGMUND, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO ALLIS-CHALMERS
| COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW JERSEY.

'GOVERNOR.

-+

. No.899,569. Specificatio

n of Letters Patent.

o . -'Apﬁliﬁg.tid:l@l@d Jénuary_'22, 1906'.-_'_Serial No. 297,2[}0.

 To all whom it may concern: B
- Be 1t known that I,- Ruporpn

. formerly a subject of the Emperor of Austria-

- Hungary, but having declared my intention |

. siding at Milwaukee, in the county of Mil-

waukee and State of Wisconsin, have invent- -

“ed certain new and useful Improvements in
Governors, of

fication.” .

10

- more particula
- therefor.
| This invention wl
in & speed control device, as the connections

- .are;such that minor fluctuations are not

transmitted, while the larger fluctuations are

out loss of motion,
_.20-"11’16111;.
- section through a structure showing an em-
- bodiment of the device in-which the auxil-

¥

. 14ry valve movin

o mechanism is in tandem

 ment of the device in which different pressure

-the auxiliary valve moving device being in
" tandem with the valve.. Fig. 4 shows: an
- embodiment of the invention in which differ-
. ent pressure areas are used to actuate the
35 driven member, and the auxiliary movement
of the valveis effected by a device in tandem

- with the wvalve, but fluid actuated in one

- direction only. Fig. 51is a section of an em-

~ bodiment of the invention such as could be
40 %Ppliedtq' the structure shown 'in Fig. 1.
Fig. 6 1s asection of ¥ig. 5 on the line VI—VI

. looking in the direction of the arrow.
- Fig..7 1s a detail of an émbodiment of the
ce applicable to the structure shown'in

| - devis
45 Fig. 3.

" Referring to Fig. 1: The driven member

-1 may be connected in’ the structure shown
. with means which would affect the speed of
~* the machine to be controlled. The driven

50 member 1 has ‘a piston 2 in the chamber 3.

-L+.Ll

Communicating with the chamber 3 at one

9y

side of the piston 2 is the passage 4. Com-

55 The flow of fiuid ‘through these passages 4

SIEGMUND,

to become a citizen of the United States, re- |

which the following s a speci-

"This invention relatés to regulation, and
rly to fluid control mechanism-

has utility ‘when embodied

Referring to the .'dralﬁriﬁgé Flgule 1 1S a

with the valve. FKig. 2 shows an embodi--
ment o! the invention in which the auxiliary.
- valve moving device is in tandem with the
. drniven meinber. Fig, 3 shows. an embodi- |

areas are used to actuate thie driven member;

chamber 7. .The fluid under pressure enters
‘the chamber 7 at opening 8. Fluid passing
from chamber 3 through passage 4 is ex-
‘hausted from chamber 7 through passage 9;
while fluid from chamber 3 passing threugh
passage. 5 1is, exhausted from chamber 7

| side of the piston 2_as the passage 4 ig the
duct 11. - Leading from the same side of the

‘chamber 3-as the passage 5 is the duct-12.

These ducts 11 ang

| and communicate with piston 14 in shell 15.

‘acting -valve 6 in tandem therewith. The
shell 15 has an upward extension 16 through

_ s are.| which the stem of the piston 14 operates.
- taken care of accurately and steadily without
sudden or excessive move-

‘A block 17 is mounted on the stem of the
piston 14 between the shell 15 and the vp-

1
| with shell 15 or its extension 16.
‘the block 17 is the floating lever 18 connected
by link 19 with the driven member 1. A
speed governor device 20 I8 also connected
to the floating lever 8. -~ .
| - The operation of the device shown in Fig.
13 as.fo})lows . As the speed increases beyond
1 the hmit set, the balls of the governor will
| fly outward and tend to lift that end of the
floating lever 18, which lever, on link-19-as a

ward extension thereof, 16. This block 17 75
is of such proportion that it may have some
movement with the stem of the piston 14

‘before the block is stopped by engagement
) Engaging

Patented Sept. 29, 1808.
| and & is controlled by the valve 6 in the

60

through passage 10. Leading from the same .
65
12 lead to the guide 13

This shell 15 has connection with the double-
70

30

85

| fulerum, will move the block 17. This move- -

| ment of the block 17 will not ghuse telatiye
‘movement between the shell 15 and the pis-

| piston there is an incompressibie flurd. “Ac-

| cordingly, the. movement of the block 17 is

transmitted by the fluid to the shell 15, and
| thus to the valve 6. The downward move-

‘ment causes the valve 6 to open passage 4
‘and permit fluid under pressure entering at 8
] to be transmitted to the lower side of the pis-
| ton 2. This pressure is also effective through
_"_;l.,__'the'duct 11 to the upper side of the piston 14.

_ ;i-s'lil‘,__e', this same valve also opens
exhaust through passage 10.

‘ment of the valve 6 therefore exposes the up-

ssage 5 to

and passage 5 to exhaust. - Inasmuch as the

governor 20, the pressuré above the piston 14

90

‘ton 14 therein, because on eaqh side of*the-“‘

95

100

As the valve 6 opens the passage 4 to pres-

hee w1

105

‘per side of the piston 14 to pressure, and the =~
14 O U] LOTL 2 43 L1© PASSd ~Com- | lower side of the piston 14 through duct .12 -
municatife with the .chamber 3. 'from the

- apposité side of the piston 2 is the passage 5. | floating lever 18 is firmly beld by link 19 and

110
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of the governor will mave nward .

‘ment of the driven member 1.
“the movement of the |
the driven member 1 would not be actuated

i3

will cause relative movement between the |
piston 14 and the shell 15, and the shell 15

will automatically move upward and close
the valve 6.  This operation due to the con
pensating device takes place in g very short
period of time, and as fuid connections solely
are used, there Is no opportunity for lost mo-
tton and this secondary or roversal operation
2 acetrate and cerialn, .

- “The movement of the valve as describéd, is

“all that oceurs when but sheht movement of

the governor takes place, that' is, the goV-
arnor may be very.sensitive, the * hunting”
may oceur and still not transmit the undestr-
able slight variations to the driven member.
These slight movements do ant actuate the
driven member owing to the very small move-
ment of the valve € permitting such a small

quantity of fluid to pass, and the brief time

which the valve is open. However. should

the governor fluctuate more decidedly the

larger movement of block 17 and shell 15
therewith would, of course, open the vilve g
0 a greater extent and the driven merhor be
operated. Considering this operatio. as
taken place and that the machine has hod 1s
speed reduced below normal, then the Lalie
This will
cause the floating lever to move the block i7
nipward, and, as on ench side of the piston 14
18 &N incompressible fiuid, the shell will he
bited and with it the valve 6.

. passage 5 and
davet 12 te the lower side of the piston 14
which piston 14 is below its medial or norma
posifion. - oimultaneously the upper side of
the piston 14 is connected with the exhausi
through duct *
it the movement of the governor be of sofe
consequence, the valve 6
suiliciently to cause

governor were slight,

1n which instance, nevertheless, the piston 4

- Comimunicating with one

D&

411

6

‘the passage 25,

would have movemsnt relative to the shell 15
and 1 this instanes would move the shell to
cloge the valve 6, the resulting nosition of the

" piston b,eiil'g“medi&l, as- at starting and ag

shown in Fig. . o o |
~ Referring to Fig. 2: The driven: member
21 has the piston 22 in the chamber 23,

ber 23 i
with the opposite end of the chamber 23 is
| The flow of fluid through
these passages is controlled by the valve 96
i the chamber 27. Between the soat por-
tions of the double-actin
an opening at 28 in the ¢

amber 27 through

~which fluid under pressure inay enter. Near

one end of the chamber 27 is the exhaust

. OEening 29, Near the opposite end of the
o

amber 27 is the exhnustonening 40. . Com-

| block 37 is the floating lever

FP% T el e ey & 1 oy . —ararw o T el P —_—

This will re-
- : " * ' . L[ .

sult in fluid pressure entering the valve at 3,

- belng  transmitted through

would be dpensd
proper amount of nove-
Fowever, if

_‘ end of the cham-
18 the passage 24. Communicating

valve 26 there is

—p— g Mam

| sage 25 mto the upper en

809,560

municating with the same end of the cham-
ber23 asthe passage 24,is the duct 31.  Com
municating with the same end of the cham-
ber 23 as the passage 23, is the duet 32,
Ducts 31 and 32 lead to annular PasSages i
the guide 33 and communicate with the PIs-
ton 34 moeunted in the shell 35, movable in
the guide 33. It is to be noted in this con-
struction wherein the auxiiary valve mov-
g device is in tandem with the driven mem-

ber, the duct connections are opposttely ar-
‘ranged to that shown in Fie. 1, wherein. the

auxiliary valve moving device is in tandem
with the valve. © The s%lell 35 has an upward
extension 36, and betweén this extension 36
and the shell proper is mounted the block 37
on. the stem of the piston 34. Engaging the
| 38, which at
one end 1s connected by the link 39 with the
valve 26. At its opposite end the lever 38
1s connected to a fly ball governor. = -

Operation of the device shown in F
Should the speed rise ahove normal,
balls would gy cutward, lifting the end of
the floating lever 38 engaped therewith.
tlus would cause the lever fo move ahout
tne block 37 as a fulerum and foree the valve
28 downward, thereby admitting pressure
wirough opening 28, passage 24 to lower side
¢ miston 22, through duct 31 to lower side of
piston 34. Likewise this movement of the
vaive 26 connects the upper side of the p1s-
too 34 by means of the duet 32, u per side of
the chamber 23, passage 25 with the exhaust
apeiung 30." Accordingly the piston 34 will
neve movement relative to its shell 35 and
wil move the floating lever 38 about the end

¥y LA

the fly

_ of tire lever connected with the governor as
i1, passage 4 and opening Q. |

& rulerurn, lifting the valve 26 to close the
passages 24 and 25.  Should the movement
ciough fluid would have been permitted to
pass o actuate the driven member 21, In
vhe event of the speed falling, the fiv balls.
would move inwaré}e and actuate the floating
lever 38 about the block 37 as a fulerum to
liry the valve 26. Considering this second
operation to take place after the one already
described due to excessive speed, thé piston
34 would be above medial position in_the
shell  35. .
valve 26 will permit fluid under pressure
entering at opening 28, to pass through pas-
. of chamber 23,
through duct 32 to the upper side of the pis-
ton 34, Simultaneously the lower side of
the piston 34 is connected through duct 31,
lower side of chamber 23 ‘and passage 24
with the exhaust opening 29. T}]):]is permits
movement of the piston 34 downward in
relation to the shell 35 and moves the float-
ing lever 38 about its connection with the
governor 40 as a fulerum; to move the valve

26 to closed position.

L]

- Referring to Fig. 3: The driven member

The upward movement of the
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~one direction than in the other. In this in-

L
arr,

. bb

41 has the piston 42 exposing the opposite

_ . . f%)erent

‘areas of pressure. Such a construction is de-
sirable to overcome conditions presented by |

sides. thereof in the chamber 43 to di

the part to be actuated which may be de-

signed to require more power to actuate it in

- stance, the device is shown requiring more

power above the piston 42, Communicating
with the lower end of the chamber 43 is the

~ passage 44. Communicating with the upper
. end of the chamber 43 is the passage 45.

- 20.

- The flow of fluid through these passages 44

- “and 45 1s controlled by the double-acting .
valve 46 in-chamber 47. Between the seats | been excessive, sufficient fluid would -have
~ of the valve 46 i1s the opening 48 in the | been permitted to enter the chamber 63 be-
- . chamber 47, permitting the entrance of fluid
- under pressure. - Near one end of the cham-
' ber471s the outlet opening 49 = Near the op-
. 5osit‘eend of the chamber 47 is the outlet 50.

 Communicating with the same end df the
chamber 43 as the passage 44, is the duct 51.
Communicating with the opposite end of the

- 25

~.in the guide 53 and therethrough conduct
~ fluid under pressure to the differential piston

30

30

54 in the shell 55 mounted in the guide 53.
The shell 55 has an upward extension 56
serving as a guide to the stem of the piston |
54.  Mounted on the stem of the piston 54, |
between the shell 55 and the extension 56, is
~ the block 57. Pivoted on the block 57 is the
Hoating lever 58, connected at one end by a
hink 59 with the driven'miember 41. * The op-
- posite end of the lever 58 is connected with
‘the governor60. . -~
n'of the device shown in Fig. 3
- is similar to that described as for Fig. 1, ex-
cept thyat the floating lever 58 has its move-

- The operation o

~ ment about the link 59 as a fulerum. . -

. Referring
ﬁlhasa.dilgf . ni

- " shown in Fig. 3. This piston is in the cham- |
45 ber 63. Communicating with one end of the
- " chamber 63 is thepgssage 69, control of fluid

single-acting va,

50

erential piston 62; similar to that

through which passage is effected by the
_ 1‘%9 66 1n the chamber 67,

‘which has the inlet opening 68 and the outlet
opening 70. ' A duct 72 leads from the same |

end of the Chamberf__'_BS,a;s'.}the-'p&ssa,ge_ 65.

This duct transmits fluid pressure through a

“ passage in the guide 73-to. piston 74 in the

~shell 75. - The opposite side of the piston 74

1at exposed to fluid pressure has the

sﬁring 71 operating between the shell 75 and
t

than that expose

o piston 74. 'The'shell 75 has an extension

© 76 serving as a guide for ‘the stem of the pis-

- ton 74 and -also to limit the upward move-

ment thereof. through the block.77 mounted .
on the stemy-of the piston 74. Pivoted on |
. the block 77 is the floating lever 78 having"
connected at one end thereof the link 79 at-
.tached to the driven member.61. ~Engaging

to Fig. 4: The driven member

- chamber 43 is the duct 52.  These ducts 51
and 52 communicate with annular passages

.

|

899,569

.ernor X0.

the opposité' end of

s

__the le;ver".78 is ‘thé. gov- 65

Operation of the device shown in Fig. f—

Should the speed exceed normal, the gov-

" ernor 80 will move the floating lever about the

link 79 as a fulerum, lifting the block 77, and,

' through the resistance of the spring 71, move
' the shell 75 and the valve 66 to open posi-
tion. . This will permit fluid under pressure
entering at 68 to pass through passage 65

and duet 72 to move the shell 75 in relation

Should the movement of the governor have

“fore the valve 66 had closed, so that the

70

79

“to the piston 74, thereby closing the valve 66,
‘agalnst the resistance of the spring 71.

80

driven member 61 would have been propor-

tionally moved. Assuming now that the
speed falls below normal, the ‘balls of the -

governor will move inward, the floating Jever

78, moving about the link 79 as a fulerum,

will cause the block 77 to move downward,
which movement will be transmitted through

85

‘the incompressible fluid at the lower side of

the piston 74 and cause the valve 66 to move
~downward. This will permit the fluid at the
lower side of the piston 74 to flow through

90

the duct 72 and passage 65 out through the
exhaust opening 70, the spring 71 operating

meanwhile to close the valve 66 as soon %s

the piston reaches thé normal or medial posi-
tion in the shell 75. - '

95 . ._

- Referring to Fig. 5: The flow of fluid .

the double-acting poised valve 6’ in the

| chamber 7/. Fluid under pressure is admit-
-ted tothe chamber 7’ through the opening &’.

Outlet openings’9’ and 10’ from the¢ valve 6

comrpunic&te' with the exhaust 7. Com-

~municating with the passage 4”1s the duct 11’.

eration of the piston 14’ in the shell 15" mov-

piston 14’ relative to the guide 13’ may be

‘through passages 4’ and 5’ is controlled by - .

100

106
Communicating with the passage5’istheduct. -
12", These ducts 1¥ and 12’ communicate
with annular passages in the guide 13’ and
communicate fluid pressyre to effect the op-

110

able in the guide 13’. The movement of the -

controlled to some extent by the passage 13”

manually controlled and operable as a cata-

‘ract device. The piston 14’ ha§ at the upper
end of its stem an eye 14’ .-which may be con-

115

‘nected to a floating lever. The shell 15’ has
an upward extension 16. .- Mounted between .
the upward extension 16" and the shell 15’ is

the adjustable yieldable device -17° mounted
on the stem of the valve 14’. © This yieldable

device | aits the extreme movements of the

120

shell relutive to the piston and serves as an

a1d in bringing the elements into normal re- .

lation, that is with the piston 14’ in a médial

g
| S

. .'i-!
[ ]

t Q'f .

126

position in the'shell 15”.  Of the pair of mov-
{ able elements 14’ and 15, thé element 15
| has no positive mechanical connection with
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68

continual seeping of the li

piston 14’ ang

“head 153
- 6%, thereby seating the valve 6.

“been pro

‘the other parts. In the structure herein
shown there is no mechanical or rigid con-

nection between the valve control element
15" and the reciprocable device or valve
proper 6”. The movements of the valve are

controlied by a fluid coupling. The valve 67
uild under pressure:

15 pressure poised, the
gradually passing through the opening 6
into ghamber 6, from which chamber 6 it
may pass through openings 6° into chamber
6¢. From the chamber 6P is the o ening 6e
into the passage 7° leading to the exhaust 7"’
The opening 6° is contrel
of the shell 15/, - |
~ The operation of the device shown in Fig.
5 18 as follows: Fluid under pressure- enter-
ing at 8’ seeps through opening 6* and open-
ing 6°.  This fluid under pressure
valve upward toward the head 152, but the
uid through the

opening 62 is taken care o by a like area,

~bemg an annular opening about the head 15
1 the o

ening §°  Assuming that the gov-
ernor balls move to force the stem of the Pis-
ton 14’ downward, a very slight mévement
might be taken up through the catarsct
opening 13”. More pronounced movement
would cause the incompressible fuid in the
shell 15’ to force the shell downward sand the
head 152 {0 its seat in the opening 6. The
flind under pressure in the chamber §° would
passoutto thechamber 69, and thisares bein

secmewhat larger than the opening %’ would
cause the valve 6’ to move downward from
the head 15° sufficiently to give an opening
about the head 15* equal in area to the spen-
ing 6* This movement downward of the
valve 6’ would permit fluid under
10 pass through duct 11’ to the upper side of
at the same time the fluid be-
ow the piston 14’ would be connected up
through duct 12’ with opening 10’ to the ex-
haust7”. Relative movement between the
piston 14" and the shell 15’ would then take
place and the shell 15’ be moved upward
against the resistance of the yieldable de-
vice 17'. This would increase the size of the

annular opening about the head 15¢, relieve

the .pressure in the chamber 6, and permit
the pressure at 8’ to force the valve 6’ up into
such position that the opening about the
will be equal in area to the opening

fluctuation of the governor be considerable,
the movement of the valve 6’ would have
_ ortionally greater and sufficient
fluid ‘would have heen permitted to. pass
through the duct 4 to operate the driven
member.  Considering the “operations de-
scribed to have taken place, and the piston
14" to be below medial p
piston 14/ —this
. t0 move away from
the opening 6°, velieving the pressure in the

ed by the head 152

pressure

|

position in the shell |
- 15, and that the governor operates in the re-.
- verse direction to lift the
‘will cause the head 15*

-

poises the |

| fluid actuated driven member.

898,569

chamber 6° This would pevciit the PTCE-
sure from 8" to force the vui s § upward,
theveby transmitting pressure. tirrough the
duct 12’ to the lower side of the niston 14/,
Simultaneously

piston 14" would be connecte through duct
11" with outlet opening & to exhanust A
This unbalanced pressure in shell 15 would

cause relative movement between the piston

and shell, the shell moving dovmnward £0
close the opening 6°.  This would cuusa ti

pressure te rise m chambers 6b and 69 aud

the valve 6’ to move into seated or closed

position, the movement of the valve ¢ of

course being only just sufficient, to eroate on
annular opening about the head 15" of arog
equal to the opening 62,

Referring to Fig. 7: The ducts 51/ saq 1
communicate -with annular Pasteges In the
guide 53’. Between these pesanges of Hhe
guide 1s the controllable orenming 53" spar-
able as a cataract device. * Fluid DiSsin
through the duects 517 and 52/ is conduote

to the differential piston 54’ in the shell 55
| The shell 55" has the upward extension 5¢

serving as a guide for the stem of the piston
54", The stem of the piston 54/ has the 3Y0
54" 1or engagement with i Lhoating lever.
Mounted on the stem of the wision 547 is the
yieldable device 57'. Tn the lower portion of
the guide 53’ is the passage 470 leading {o
the exhaust. The shell 55 has the hewd b5t

The structure shown in Fig. 7 is £, 2810
tor fluid coupling vwth the vaive shniler o
the showing in Fig 5. | |

What is claimed and

by Letters Patent ;s:—--
1. The combination in a governor,

it is desited 10 gesure

, of &
. & chanuror
provided with a port to which 3 ftuid iy DA -
ed to be admitted to actuaic s:il driven
member, s valve tor conirolling the dov of
fluid through said port, a floating lever hav-
ing connection to said governor, saxt velve,

| and said driven member, a fluid actvoted o

sShould the |

]

i

!

pansible member forming a part of said o1
nections, and means whereby LNy Pressure
existing in said chamber automaticahy 198 a
corresponding pressure developed to acluate
said expansitle menmber. |

2. The combination with a governor, of a
driven member adapted to be actuated DY &
fluid, a chamber provided with s port to
which a fluid is adapted to be admitted in
operate sald driven member, a valve adapied
to control the flow of a fluid throvsh ssid port,
a floating lever connected to said OVArROYL,
sald valve, and said driven member in such 3]
manner as to include a
shell and piston therein, snd a duct connect.-
ing the chamber and shell. -

3. The combination with a 'ﬁovemor, of a-

driven member provided wit
chamber inclosing said
with ports on opposite sides of said piston,

8 piston, a

iluid on the oppesite vide of -

mutually slidable

piston and provided
130
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through which ports fluid is bdapted to be
introduced within said chamber to operate
said driven member, a valve controlling said

ports, a shell connected to said valve, & pis-
ton in sald shell, said shell being provided

with pexts on opposite sides of said. piston,

“duets adapted to place said ports in said shell

in communication with the interior of said

‘chamber, and- a floating lever to which said
piston, said driven mem%erﬁa;nd said governor

are each conneeted.

-4, The combination with a governor, of a

driven member provided with a piston, a |
~ chamber inclosing said piston, said chamber

being provided with ports on opposite sides
of saild piston adapted to admit a fluid there-

to, a valve adapted to admit the flow of a |
- fluid to,-or the exhaust of a fluid from, said |
chamber, a shell secured to said valve, a pis- |
ton inclosed by said shell, said shellbeingpro- |

eyl

3

#ided with POPt:é-On opfoéite sides of said pis-

ton, ducts adapted to form a communication

between said ports and said chamberonoppo-
site sides of sald piston, a floating lever, said
valve, driven member and governor each be-

ing connected with said floating lever in such

a manner that movements of the governor
“are transmitted to said piston, thereby caus-
-ing said valve to move and admit fluid to
sald chamber on that side of sald pistonwhich
|'1s in communication with the port in said -

30

shell away from which said piston tended to

be moved bysaid governor.
In testimony

- RUDOLPH SIKGMUND.
. Witnesses: =~ - o '
| Geo. E. Kirx,
G. . DE*_'WEIN.

whereof 1 affix my signature
1 presence of two witnesses. - I
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