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UNITED STATES

PATENT

-,

 WILLIAM JULIAN,

OF ROCHESTER, NEW YORK.

GOVERNOR FOR FLUID-MOTORS.

SPEGIFICATION forming part of Lettelf-: Patent No 545,307, dated August 27, 16935,

Ayplication filed April 8, 1895,
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- To all whom: it may conceri:

10

I§.

~water or other fluid to said motor, the direc-

20

- operated by fluid under pressure connected |

Be it known that I, WILLIAM JULIAN, of
Rochester,in the county of Monroe and State
of New York have invented certain new and
useful Improvements in Governors for Fluid-
Motors; and I do hereby declare the follow-

ing to be a full, elear, and exact description

of the same, reference being had fo the ac-
companying drawings. forming a part of this
specification, and to the reference letters and
numerals marked thereon.

My present invention has for its object to
provide an improved governor for securing
for water-wheels or other motors operated by
fluid under pressure a uniform speed by the
adjustment of the gate or valve admitting

tion of movement of said gate being depend-
ent upon the speed of the motor, and to this
end the invention embodiesa motor or engine

to said gate and in certain improvements in

construction and combinations of parts, all as

-will be hereinafter fully described, and the
25

novel features pointed outin the olmm% at the

end of this specification.

In the drawings, Figure 1 is a front eleva-

- tion of a governor devme construeted in ac-
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cordance w1th my invention; Fig. 2, a verti-
eal sectional view taken on the line z x of

Fig. 1; Fig. 3, aplan view of the device; Fig.

4, a vertical section on the line i y of Fig. 3
and the corresponding line of Fig. 5; KFig. 5,
a horizontal section on the line z 2 of Fig. 4;

Fig. 6, a sectional view on theline a 6 of Fig.

5; Fig. 7, a horizontal section on the line ¢ d
Of Fw 4: Fig. 8, a detall view showing the
opemtwn of one of the mlve-opemtmw de-
vices, |

Similar refexenee numerals and letteta in

the several ficures indicate similar parts.

I have not deemed it necessary to show
herein the water-wheel or motor to be con-
trolled, as it may be of any construction de-
sired; but it is sufficient that the valve or

- gate eentmlluw the supply of fluid to, it is
connected to the mainactuating-piston of the

governor and that said governor shall be
driven from the motor,so that in Fig. 1, Ain-

‘dicates a suitable shaft operated from the

motor, having a pulley B thereon, connected

Sf-*-rml Ma 544 31&

passage 12,

{(No model.)

| part of the governor mechanism.  Eindicates

a shaft connected to and controlling the po-
sition of the gate regulatingthe suppd} to the
motor, and on this shaft is shown a sector F,
with which meshes a rack G, connected to the
piston-rod I of the governor mechanism.
The frame of the governor mechanism em-
bodies a suitable suppertmw base 1 and a
main eylinder 2, the lower end of the latier

being connected to a casting 3, having suit-

able flnid channels, (to be desmlbed) while
the upper end 18 connected to a frame or cast-
ing 4, also having suitable passages or chan-
nels in it. Operating in the cylinder i1s a pis-

ton-head 5, connected to the rod H, previously

described, and which by i1fs movement con-
trols the supply valve or gate of the motor.
The lower casting 3 is provided with & cham-
ber 6, into which fluid uunder pressure 1s in-

troduced through the supply-pipe 7, and said

casting is also provided with flaid-exhaust
chambers 8 and 9, these chambers being pref-
erably in the same plane and the chamber 8
communicating by a pipe 10 with a recess or

channel 11 in the upper casting 4, which chan-

nel communicates with the upper end of the
ceylinder 2. Also, in the casting 3, and pref-

' erably in a lower plane than the chambers 6,

3, and 9, is provided an exhaust chamber or
with which the exhaust-pipe 13
connects, and suitable ports are arranged be-

tween chambers 8 and 9 and the chamber 12,

controlled by exhaust-valves 14 and 15, re-—

spectively, the valve 14 apemtmg, when lifted

from its seat, to allow fluid in the chamber 8
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to exhaust into the chamber 12, and the valve -

15, when lifted from its seat, to allow fluid in
eha,mber 9 to exhaust into Smd chamber 12.

16 indicates a passage communicating with
the lower ernd of the cylinder 2 and e*{tend-

| ing beneath the chamber 6, a suitable open-

ing being formed between the two, closed by

the valve 13, and 17 indicates a passage com-

municating with the pipe 20 at its lower end,

which pipe at its upper end connects with a
| channel 21 in the upper casting 4, communi-

cating with t{he upper end of the cylinder.
19 indicates a valve normally closing a pori

| or aperture between the chambers 6 and 17

and operating, when raised, to admit pressure
from the fmmer fo the latter The valves

bv&belt O Wlth the drwmﬂ*—-pu]le}r D, forming | are prefemblv 'ernwed In pairs embodymw
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i exhaustsvalve 14 and supply-valve 18 and ex- alternately oscillate ;the; arbors 28 and 29, 1ift- .~ .
hau*st -valve 15 and a supply-valve 19, and | ing the valves from their seats; butin mdefl. ST
. 1 'bothvalves of a pairare adapted to be slmu - that these valves shall be lifted at the:proper 70 1
0 i taneously lifted from their seats, as, for in-:| time and only when necessary [ provide the @ . -
SRR R RNR R Y '5 stance, if the valves 14 and 18 are hfted flaid | oseillating releasing-cams 46 47, controlling . .
o iander 'pie%isme' will be admitted from the | the engagement of the 'lat(,heS, the former . = =
oot chamber 6 through passage 16 fo the lower:| :,]oumaled on thesleevesurrounding thearbor .. -
o endof the cyhnder thereby operating to raise | 28and thelatteron thesleeve smloundm?the 75
N R § ' the: piston 5 and opening the gate to the | arbor29,said cams being provided with:arms . .
SERREEE AN ? '1102 motor, and simultaneously the valve 14 will | 48, conneeted bya rodorlink 49,and thecam =~ =
oo i e 11fted, permitting the fluid in the cylinder:| 47 being also provided with an -&ddttwnal Army o
... . abovethe piston to passthrough passages 11, | o0, connected by a link 51 with the end of a2 =
o108, and 12 to the exhaust, and so, also, Whene :lever 52, pivoted at 53, the other end of said Sc:: -
. the valves 15 and 19 are lifted from their | lever being adapted to be operated by a ball- 1 .
i as seats, fluid under pressure will ‘pass through:| governor IL. 'T'his: governor, which may be
SR R R fpaamges 17, 20, and 21 to the upper end _ofé ‘ol any suitable construction, is adapted:.tobe .+ 1
SRR R R R R AR R RRER 1ihée=e;31mder above the piston, while the fluid | driven from theshaft45 by any suitablemech- 0
. below the piston will be exhausted 'thmuwh anism-—such, for instance, as the shafts 5455 85 .+
SRR R AR REER RN ?passaﬂ*es 22, 9, and 12 to the exhaunst 13. = = | and bevel'e%d'ﬂ‘ears 5G and 87, It will mow be i 1111
oo izet o In order to operate these valves in 'pmls understood: that;xvll;erl' the motor is running. . o
ol ar d at theproper tlIIIE%; I connect them to rods | at normal speed the levers 32 will be oseil- =
SRR R 21 L7, 187, 157, and 197, operating through stuft- | lated by the movement of :the shatt 42, which - 0
R R RN nmbo*{es 24- the upperend of said rods being |18 driven mediately: from: the main water- oo, .
A movlded with racks 25 and operating in suit- | wheel or motor, and the latehes thereonwould ..+
b g able recesses formed in: the'uppel casting 4, | normally tend "Eﬂ).e.ﬁ oage the pins sliand, 08 11
oot o rand I opreferably arrange  above! said rods | cillating the arbors 28 and 29, lift the paws:(;fé SEEEEEREE S
iinonin . springs 20, &buttmﬁ aﬂ'&ms’t adjusting-screws | valves altemately from the_ll_ _e:za,t;s buf:the ;0
ininererninnn i 27, said Spllnﬂ‘s serving to hold the valves governor K, which 18 also driven by the mo-. g9z
SRR R normally down upon: their seats and closing { tor,and the cams 46 and: 47 operated thereby,
oooininiogo the rports controlled by them, though, the | are so adjusted that at the normal :speed of 1+
oo pressure of fluid being above them thelr fen- { the motor they will maintain such relationto :
?5”3“?i?5?5fi?ii?i"”d@ﬂ@?WleP 'EO’GIO‘?E‘.H=:=:=:é:é:;25255;===~=r-:éhithepIHS31'GOHHeCt6dtO the arbors,that the 110
oo Joarnaled in suitable: bearings formed (in: | tails 85 of the latehes will be e-nwawed by sald r1oo
i the upper easting 4 are two DSGIHMOI’V arbors | cams: and the shoulders 84 pr even_ted. from SERR RN
o e e 28 and 29, each having gear-teeth thereon | engaging and lifting the pins, as shown in:: .+ 1
o rimeshing with the racks on the valve-rod and | full linesin Fig. 8. ‘Whe’n' however, thespeed: -+ ¢ 0 11

operating when turned to lift the valves from

as the latches are moved around their shoul-

falls below normal the governor-balls will

course be understood that unless there is a

ders 34 will tend to engage the pins 31 and | very rapid change in the Speed of the gov-

their seats. Secured tothe outerends of the | drop, pulling up the link 51 and turning the 1cs
arbors 28 and 29 are crank-arms 30, each hav- | cams so that the tail 35 of the latch on the

4o ing an angular pin 31 secured to the inner | lever for actuating the arbor 28 will be al-
side thereof and mounted upon the sleeves | lowed to move toward the center of said ar-
formed upon the casting 4, and around said | bor and the shoulder 34 may engage and lift
arbors are levers 32, connected with each other | the valves 14 and 18 from their seats, there- 110

- on one side of the pivot by a connecting-rod | by admitting fluid through the passages de-

45 33, while the other ends of said levers have | scribed to the under side of the piston 5, at
mounted upon them latches, each provided | the same time connecting the upper end of the
with a shoulder 54, adapted to engage with the | eylinder with the exhaust-chamber12, thereby
pin 31 on the crank 30, and with tails 35, pro- | causing the engine-piston o to be raised and 115
jecting in proximity to the center of oscilla- | the gate or valve governing the supply to the

g0 tionof thelevers 32,said latches being pivoted | motor to be opened, and as soon as the motor
at 306 and being pressed by springs 37, carried | attains normal speed again the cam 46 will
on the levers 32, in a direction to cause the | be moved by the governor so that the lateh
shoulders 34 toengage the pins 31 when mov- | will not engage the pin 31 duaring the oscil- 1:20
ing upward, the beveled ends of said latches | lation of the lever 32, thereby allowing the

gg causing theirengagement when movingdown. | valves to close again by the pressure of fluid,
The lever 32, surrounding thearbor 29,is pro- | which is always above them, or they may be
vided with a third arm 38, connected by a pit- | assisted in this downward movement by the
man 39 with a wrist-pin 40 on a wheel 41, con- | springs 26. In the same manner when the 125
nected to the end of ashaft 42, which isdriven | motor exceeds the normal or predetermined

6o by gears 43 and 44 from a shaft 45, on which | speed the cam 47 will be actuated to allow
the driving-pulley D is mounted. Fromthis | the latch controlled by it to actuate the ar-
it will be seen that, as the shaft 42 1s rotated, | bor 29, as in dotted lines, F'ig. 8, opening the
the levers 32 (which are connected and form | valves.15 and 19 and causing the downward I739
a continuously-operated valve-actuator) will | movement of the engine-piston 5, operating

65 be oscillated or rocked on their pivots, and | to close the maln gate or valve. 1t will of
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arnor the cams 46 and 47 will only be moved
a sufficient distance to allow the latches to

engage and rotate arbors 28 or 29 a short dis-
fanee so that the valves will only be lifted a

short distauee from their seats at each oscil-
lation of the levers 32, and by this means I
amm enabled by the frequent and compara-
tively-slight movement to regulate to a nicety
the adjustment of the supply valve or gate,
and therefore the speed of the motor.

1t will be noted that there is always asolid
column of wateror fluid on both sides of the
piston 5 and both valves operate against
pressure and that as the exhaust and the
supplyof pressuretoihe piston are simultane-
ously and positively controlled the operation
of the motor-controlling gate or valve will be
smooth and not liable to be affected by the
weight of the valve or gate if Vertzea,lly'mov—
ing, nor will there be an opportunity for air
to accumulate above or below the piston and
interfere with its operation,and, furthermore,
as the valves for controlling the operation of
the piston 5 are moved positively by the di-

rect operation of the motor, and are not posi- .

tively actuated by the governor, but simply
thrown into engagement by if, the speed of
the motor is less liable to fluctuate or to fail
to operate properly.

The particular construction of the device
shown 1is simple, and it may be constructed
cheaply, and I find in practice that it is ad-
mirably adapted for the purpose; but I do not
desire to confine my invention to this par-
ticular embodiment, though I prefer it, and
1t 18 readily adapted for eennectlon to any

style of motor or water-wheel.

I claim as my invention—
. The combination with a gate or valve of
a ﬂmd motor, of an engine for controlling it
embodying a movable piston, and havlnfr

fluid supply passages leadmfr to opposite

sides of the piston, and fAnid exhaust pas-

sages leading from opposite sides of said pis-

ton, valves in each of said passages, and con-
nectmns between each exhaust valve and its
corresponding supply valve on the opposite
side of the piston, actuating devices substan-
tially as described for apemtmn* sald valves
in pairs, and a governor for controlling the
operation of smd actuating devices, subsLan-
tml]}f as described.

. Thecombination with the gateor valveof
& m@tm of an engine for eontrollmw 1t em-
bod;ymg a movable piston, valves for 80111}1{}1-
ling the supply to and valves for controlling

* the exhaust £r om said piston, said valves be-

60

ing connected in pairs consisting of a supply

and an exhaust valve, a eontmuoub]y operat-
Ing valve actuating device, detachable con-
nectmns between 1t and each of the pairs of

valves, and a governor for.connecting either
pair of valves With the actuating devlce sub-

stantially as described.
3. The combination with the gate or valve of
a mofor, of an engine for controlling it em-

—-—i-u*-

|

|

bodying a movable piston, valvesfor control-
ling the supply of fluid to opposite sides of
the piston, valves for controlling the exhaust
from opposite sides of the piston, connections
between each supply valveand its correspond-
ing exhaust valve for causing their simulta-
neousoperation, both said supply valves open-
ing toward the fluid supply and each of said
exhahst valvesopening toward theside of the
piston controlled by itf, actuating devices
substantially as deseribed for operaling the
valvesin pairs, and a governor contrglling thae
operation of the'aetuatinw devices, substan-

| tlally as described.

. Thecombination mth thegateorvalveof

a motor of an engine for wntrallilw it em-
| bodying a movable piston, valves for eontrol-

ling the supply of fluid to opposite sides of
the piston, valves for controlling the exhaust
from opposite sides of the piston, connections

between each supply valveand its correspond-

ing exhaust valve for causing their simulta-

- neousoperation, bothsaid supply valves open-

ing toward the fluid supply, and each of said
exhaust valvesopening toward the side of the
piston controlled by it, a continuously oper-
ating valve actuating device, detachable con-
nectmns between it and each of the pairs ¢of
valves, and a governor for causing the con-
nection of either pair of wvalves with the
valve-actuating device, substaniially as de-
scribed.

5. Thecombination with the gateorvalveof
a motor, of an engine for contrelling it em-

75
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bodying a momble piston and hwmﬁ* valves

controlling the supply of fluid to @pmsm
sides of said piston, valves for controlling the
exhaust from opposite sides of said px_ston
connections between each supply and itscor-
responding exhaust valve, movable supports,
and lateh connections between them and tha
pairs of valves, and a governor actuated by
the motor controlling the engagement of the
la,tehes, substantially as described.

. Thecombination withthegateor valveof
a mot{)r of an engine eon‘trollmﬂ' it embody-
ing a mevable pmton and havmn‘ valves con-
trolling the supply of fluid to 0pp0$1te sides
oL sald piston, valves for controlling the ex-
haust of fiuid from opposite sides of the pis-
ton, connections between each supply and its
eouespondmw exhaust &lve, the oscillatory
arbors, one for each pair of valves, and arms
thereon, oscillatory levers and leztehes be-
tween sald levers and arms, cams for engag-
ing the latches and contmllmm their opera-
tlon and a governor operated h} the motor
and eentmlhnﬂ' the movement of the eams,
substantially as deseribed.

7. The combination with the eylinder, the
piston operating therein, valves eontmﬂmﬁ*
the supply of fluid to opposﬂ:e sides of the
plston valves controlling the exhaust from
| opposite sides of the pisfon connections be-
tween each supply and its eorresponding ex-
haust valve, movable suppor {s hwmﬂ latehes

105

110

15

120

125

130



 thereon arranged to operate the valves in | haust passawes and. the plston operating 111_ o
| said eylinder, of the two pairs of valves, each

4

~ pairs, and a oovernor device controlling the

- enﬂ*cwement of said latches with the valve-op- |

10
o aetuatmﬂ' device havingthelatches forengayg-

. eams to cause the engagement of one or the |

20

emtmgr devices, substantially as described.
8. The'cem-binati.on with the gateor valve of

a motor, of an engine for controlling it em-
bodying a movable piston, valves for contfrol- j

ling the supply and valves for controlling the

eﬂmust from said piston, the oselllatorv'
shafts, each operating oune exhaust and one |
o supply valve, the arms on said shafts, having.

the pins, the continuously opemtmw valve

ing said pins, the cams for controlling said
latches, and a governor device operating the

other of the valve shafts with the actua,tmrr
devwe, substantially as deseribed.

The combination with the main frame

embod;mg the cvlinder and having inlet ex-

17 and 22

545,567

having a stem with a rack thereon, the two
- osmllatory shafts having gears engaging the
racks, and the catch-pins the oselllatory le-

vers, the latches thereon, the cams cooperat-

ing w1th the latches, and the governor con-
| nected to the cams for osmllatmw them, sub-

%tantlally as described.

10. The combination with the eylmder the
‘piston operating therein, the casting having
]6 o
22, the castmfr having the passaﬂ'es 11 |
P and 21 and the tubes 10 a.nd 20, of the valves
14, 15, 18 and 19 connected. f01 opemtion in

{he echambers 6, 8 and 9, ‘and passages 12

as described.

pmlq Substantla,lly
| | \VILLIAM J ULIAN |
W'Vltnesses
3 K CHURCH

o G:. A.Ropa.

L .
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