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" acitizen of the United States, residing at Bos- -
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UNITED STATES

Patent Orrick,

NATHANIEL LOMBARD, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE
LOMBARD WATER WHEEL GOVERNOR COMPANY, OF SAME PLACE.

SPEED-REGULATOR,

SPECIFICATION forming part of Letters Patent No. 533,656, dated February 5, 1895,
- Applicstion filed August 14, 1894‘. Sorial No. 520,268, (No model.)

To all whom it may concern: ‘
Be it known that I, NATHANIEL LOMBARD,

ton, in the county of Suffolk and State of Mas-

sachusetts, have invented certain new and

useful Improvements in Speed - Regulators;

and T do hereby declare the following to be a.

fall, clear, and exaet deseription of the inven-

tion, such as will enable others skilled in the

art to which . it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to figures of reference

marked "thereon, which form a part of this

. 8pecification.

5

erated by centrifugal action upon revolving

weiglits. - It'is a well known fact that in regn-

~lators df this class there is a tendency to con-
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tinued changes due‘to various agencies, as
the-amount of work, steam pressure, or other
incidental causes. - Asthese changes require

‘more or lees motive power in the form of
‘steam, water or gases, the valve which admits

such and’is controlled by the speed regulator
is béing incessantly shifted. In consequence
of these changes very frequently continual
~variations in speed occur due to the excessive
diminution or increase of the fluid agency—
that is, if a change inthe main valve is made,
the period during which the valye is opened
orclosed istoolong, Asa result in the event
of the speed falling below the norinal the

. regulator causes the valve to open, and this
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latter in lien of being opened a certain amount.

" and then stopped continues té open.  There-

{0

sult is that the speed increasés until the nor-

al is not only reached, bus very ofien ex-

ceeded, when the weights again operate to
partially close the valve, and perhaps reduce
the speed too muck. - However this may be,
the general effects of the ~resent and most

" approved speed regulators™are to keep the
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-apparatus fluctuating constantly. Thistends
to maintain the speed notat 4 steady-normal

- rate, but eithér too fast or too slow.

.SO

 The purpose and object of my invention is
to-endeavor to préserve the speed . at a. nor-

mal, and when the main valve which admits

-the actuating medium is shiftéd by the action

‘of the weights, to produce a change, certain

This invention relates fo improvements in-
speed regalators, particularly that class op- |

mechanism is put into activity to operate a

‘Secondary valve, which checks the movement

of the main vaive before the full effects of
the change in the said mair valve upon the
motion is fally felt; hence excessivevariations
cannot take place. If, as before instanced,
the speed :is below the normal the weight
opens the main valve which is very soon
stopped; the full amount of gate demanded
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by the balls not being used. If this is not

suflicient the weights again operate and these
acts are repeated, the main valve which ad-
mitsthe power, 28 steam or water, being suc-
cessively changed until the desired degree of
spening or closing is attainad.
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My preseat improvements relate to that .
class of speed regulators in which-the main -
gateor valvesupplying the medium, assteam,. -

water or gas, is held in position or changed,

‘a8 eircnmstances may require, by means of a

piston adapted %o reciprocate within a fluid-
filled eylinder, the flaid in the latter keing al-

lowed to circulate from end to-end,-and by

such cirenlation to permit movements of the
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piston.” This eircalation is regulated by -

means of & secondary valve under the éon-
trol of the speed regulator weights, and nor-
mally said valve is closed over both inlet.and
outlet ports by which ean$ the main gateis

8o

held loeked fast and prevented from moving, -

"My invention’is embodied as before pre-
mised in mechanism which operates te bring..

the secondary valve or that which regulates

the circulation of liguid within the closed eyl-
‘inder 1o a fixed predeterminéd position and

so maintains it. This secondary valve how-
ever is free-to beshifted by the actiom of thia

regulator weights, and such shifts or changes

cause-the piston t6 move within the eylinder;
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but the mechanism whieh I consideras novel ~

is intended to return the secondary valve at
once or very shortly thereafter to its normal
or closed positionafter it hag been shifted oy
opened by the regulator weights, and also to
allow return of the weights to their proper
place, and which departure necessitated more

95

or less movement of the main valve, without

disturbingthae position 6f thesecondaryvalve.

In brief this mechanism comprisas a station-

1¢0

ary post adapted to rock and to-whieh is at- -

tached two oppositely disposed rods, oné
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equipped with a piston contained within a
brake eylinder forair or luid. | Theother rod
terminates it 4 yack, which engages a pinion
fast! about the [sencndary valve redi | Thus
thiz| valve |is adapted to be openad; by the
regulator weights, while tha tvavel of the pis-
ton in the main cylinder serves tolrecipro-
¢ate a tapered bar, which! rocks a bell-cvank
lever and tilts the post tu close thesecondury
valve.

clined from the vertical is intended to allow
the weiglhts to shift their posilion eommen-
surate with the ehange in the speed due to
the movement of{the secondary valve with-
out ehanging the paid valve frowm its norial
closed position.

The other peculiarfeatures and the method
of operating the warigus parts whiclh wo-op-
orate to!produce the objectto be attained
ander my inveution will be hereinafter fully
‘get forth and explained.

"The drawings tepresent in Eigure 1 a lon-
gitudinal sectional elevation of a speed regu-
iator equipped with mechanism smbodying
wyinvention., Fig 2isaplan. Fig.3isaver-
tical csntral sectional elevation in part of
the wegnlator proper, and secondary valve-
stem, and transversely of the main eylinder.
Tig. 4 is anenlarged view of tha rocking post
aud the secondary eylinder which serves as
the resistance to the movement of said post.

Ih said drawings I have shown & closed
¢ylinder 2 Nquid-filled and adapted to con-
tain a piston 3 which is capable of movement
therein only ad the liguid eirculales from oue
side of said piston to the other, This is ef-
fected by means of two pipes4. 4", whieh can-
neet with a valve 5 termed the secondary
valve. ]
6 and contains the feed parts 7.7°. respectively
for the pipes 4.4". as likewise & common dis-
charge 8.
rod 10 interconnects the piston with the main
gate or valve, not shown, which admits the
active medium as steain, watér or gas to the
prime motor.

A belt 12 to the pulley 13 serves to rotate
& pair of centrifugal weights er balls 14.
These latter are supported on levers 15, 15,
which are mounted upon a fixed upright 16.
Rotation of the balls is created by means of
the toothed wheel 17 which meshes with an-

other 18 affixed to the lower end of a sleeve

19 secured to the upright. A flanged tube20
is placed within the upright standard and is

constructed to.reciprocate, but not to rotate

by aid of aspline and groove connection. The
flange 21 bears against thé inner ends of the
ball levers, while a spring 23 maintains these
parts in contact.

Centrally of the standard is located the
rod or stem 24 of the secondary valve. The
upper end of this valve-stem or rod 24 is
screw-threaded and engages the bore of the
tube 20. IHenece it will be understood that
the flanged tube 20 is adapted to move up
and down according to the changes in the

The time during which the post isin-

This valve islecated within 2 casing.

The supply pipe is at 9, while a.
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position of the balls
the rotation of the s
cations likewise car
rod 24 and serve to

due tovarying speed in
eeve 18.  Bueh reeipro-
vithe valve 5 and valve-
pen the valve wholiy or
| inpaut, according to the amount of change in
the speed; but when circulation takes place
in the a¢ylinder 2 the piston 3 i8 advancenl
and such inbvement islaccompanied by rota-
tionof the valve-stam. This latter actserves
to close thé seeondary valve witheut fuither
change in the position of the ballz,  Immedi:
ately after siich closing of thig valve tha balls

position they held prioritoithischanye in tie
gate which bas just been effected, this move-
.ment of the balls being oceasionad by the
prime motor npw influenced by this change
of gate. Lo prpvent thasecondary valve be-
ing actuated by such movement of the bally
and to retain the valve closed al times and
again to allow it to be opened at other times
is ons of the important features of my inven-
tion which I'shall now procesd te deseribu,
To effect rotation of the valve stem 24 at
propet times andtocanuse the operating mech-
anism to qnickly close the valve 1 have ewm-
ployed the foilowing group of instramentali-
ties: Upon| the top of the pipe 4° for comi4
pactness of form is seeured a hollow block o
pedestal 125 which 'is eapped to receive the
base of 2 rocking post 2¢. The manner of
teiting these two pieces is very simpie and
congists in the present instance of two trans,
verse pina 27, which enter corresponding
groaves 28 in the base of the post, while ceniy
trally is a pivotal rod 29 which is pendent
froin the base but within the pedestal and'is
spring-actuated. The tension of this spring
is snch that the post always tends to assume
the vertical whicheverway it isinclinedfrom
s normal. At thefreeor top endof this rock-
ing post is positioned a bar 30 which inter-
conneets said post-withatoothed rack 31 suit-
ably supported in a horizontal-guide block 32,
while & pinion 34 is affixed about the valve-
stem 24. This pinion isof considerable length,
see Fig. 3, in order that the valve and valve-
rod may be raised or lowered, when the valve
is given léngitudinal movement without caus-
ing the rack and piniontodisengage. Ahand
lever 35 may be attached in order that man-
ual operation of the secondary valve may be
effected if circumstances reguire. Further-
more to cause the rotation of the valve-sten
which results in sliding of thesecondary valze
to close and to render this £zt directly de-
pondent upon the travel of the piston 3, the
“following elements are provided: In parallel-
ism with the piston rod 10andattached there-
to and moving with it is a tapered bar 36
which serves to oscillate a hell lever 37 fas-
tened to the eylinder 2. One arm of this ig
equipped with. an antifriction roller which
co-operates with a similar rolier on the eylin-

tweend. A spring 48 maintaing constant con
i tact between the bell lever and the bar in or

begin 10 move agaiu in order te/resuime thefo

der, while the tapered bar 30 slides therebe-
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der to render the latter active should it move
in either direction. Theupperend of theop-
posite bell-lever arm is pivotally fastened to
& eylinder 38 which serves as a brake or re-

_tarder and prevents the too quick return of
the rocking post to the vertical, this return

being varied by means of lignid or air con-
fined within the eylinder 38. From the rock-

- ing post extends arod 40 which passesthrough

0

15

20

tne eylinder, while a piston 41 affixed upon

.said rod. is permiited movement within the

eylinder according as the position of a valve
42, operated externally, allows more or less
free cireunlation of the conterts between op-
posite ends of the cylinder. It will be ob-
served that the rod 40 is oppositely attached
to the post from that of the bar 30, .
The operation and corfrelation of the various
groups of elements hereinbefore described are
ag follows: it being understoed that the sec-
ondary valve is to stand normally closed irre-

“spective of the variable positions of the balls.
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Hence, as before stated, the secondary valve
-istobe opened by the balls to advance the pis-

ton 3 one way or the cther, but this shift of
the valve is but temporary for the reason_that.

the very act of moving said piston 8 serves to
operate to close the valve gquickly, but like-
wise causes said valve to remain ciosed dar-

ing subsequent movement and return of the:

balls to their proper position, and which re-

turn has beén produced by the change in the-

main .gate just effected. With these pre-
mises, it will be seen that the piston 8 is' now
Held stationary, and the ‘main gate (dot
shown) at the end of the rod 10 positively
locked because the valve 5 is shut and no cir-
culation oecurs in the eylinder 2. Upon this
issumption and that the various parts are now

“operating normally, when an extra burden is

assumed by the prime motorthis calls for
wore main gate. At this moment the ball

drop slightly and raise the flanged sleever19,

see Fig. 3, carrying up the valve-stem and
valve 5 which now allows fiuid to'enter the
pipe 4 and advances the piston 3 ir direction

" of arrow 1 to open the main gate; but to pre-
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‘vent excessive results from this opening of the.

main gate, the tapered bar 36 is withdrawn
from beneath the bell-lever 37, when the

spring 48 rocks said-lever to theright-and |

simultaneously tilts the post 26 likewise to the
right since the rapid action of the spring
causes the contents in the brake cyliider to
serve as a solid body. This tilting of the post

‘to the right also causes thé rack to revolve its

pinion and the valve 5 is immediately closed

‘by_the rotation of its"valve stem, the fanged

tube being a stationary or fixed point. . It is
evident that with a change in the gate, as in-
stanced, the speed of the prime motor will be

accelerated and the balls now below -their

normal position will tend to-rise and resume
their proper place. This act would again ro-
tate the valve rod and actuaie the valve.
Hence tokeep said valveclosed during the re-

turn of thé balls; the post is retarded more or

3

léss agit returns to the vertieal, singe it is this

of the valve from its seat, the volve being
rotated slowly to maintain a constant position
and to counteract the effect which otherwise
would be produced by the movemeut of the
balls. This spring mounted post 26 now
moves back slowly as the liquid or air in the
brake eylinder flows through the valve 42..
‘When said post haszgain sssumed the vertieal
reverse rotation of the valve-stem 24 has taken
place to compensats for the movewment of the
balls to their proper position and the valved
is maintained closed during such act.

latter act which serves to preveni movemsent

70
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From the above deseription it will be under-’

stood that the return of thetilting post to the
wertigal'is intended to counteract the vetursy
of the weights to their proper position, the de-
_viation of said weights from such position ne-
| cessitating a change in the main gate. Hence
this movement of the post is intended to be
‘slow, as the balls ordinarily are not suddenly
influenced by the main gate. It will be fur-
ther undefstood that when the. post. is at

either direction wili open the secondary valve.
_On the other hand the departare of the roek-
ing post from the vertical caused by the move-
_ment of the weights will serve to elose the
valve. - . :

What I claim is— A

1. The ecombination with a centrifugal reg-
ulator, a fluid-filled eylinder, and a piston:
therein which controls a main valve forsome
prime motor, of a regulator valve adapted to
control the travel of the piston, mechanism
operated by mnovementofihe pistontoclosethe
valve, and means to counteract the funections
-of the balls in the act of resuming their nor-
mal position to prevent the valve being oper-
ated, substantially asspecified. ; -

2. The eomwbination-with » centrifugal reg-
ulator, a main valve, a fluid-filled cylinder,

nlator valve for the piston, and mechanism
interconuecting said regulator valve and pis-
ton and adapted to neutralize at_certain times
‘the funetions of the regulator weights to move
said valve, substantially as and for purposes
explained. - s

3. In combination with a cenirifugal regu-
lator, a fluid-filled eylinder; and a piston there-
for, a secondary valve to control eireulation
in said eylinder, and a vocking post oper-
- ated by the piston to regulste the movements
of the valve, substantially as set forth.

4. Aeentrifugal regulator, 2 fluid-filled eyl-

inder, its piston,and a valve operated by the

‘vegulator, combined with a reeking posi,
mechanism from the posi vo the valve, asiike-
wise means to actuate the post by travel of
the'piston, substantially as stated.
. 5. In speed regulators having eentrifugal
weights, 2 liquid-tight cylinder, a piston there-
in, a valve to regulate travel of she piston,

regulator to shift the valvein right line move-

the vertical, then movement of the balls in -

95"
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and a pistonoperating thesaid valve,of areg- -

¥2¢

combined with mechanism operated by the
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‘the piston, & lever :

ment without rotation; as likewise means by
which to unite the piston with the valve and
impart rotation and siide said valve endwise,
sulbmtantially as specified.

6. In eombination with a centrifugal %peed

regulator, 8 fiuid - filed eylinder, its piston,.
and & valve to control circulation, of a valve~
rod nnited with said regulator for right line |

sliding travel, a rocking post, a rack and pin-
ion to rotate attimes said valve rod to-slide

the valve, and mechanism to interconnect the:

post with the pistan,substantially as set forth.
7. Inregnlaters,arotary slesve, oentrifugal
weights thereupon; a fAanged tube recipro-
cated by said weighits, combmed with a'valvs,
avalverod-longitudinally of the flanged tube,
connections between the valverodandsube to
permitindependenirotation of therod means
for produeing rotation of said rod,and. a pis-
ton controlled within a oylinder by the move-
mentsof the valve,substantially as deseribed.
8.'In combination with acylmdsr,z!spxston
a valve to control the travel of said p!stou, a
rocking post, and mechanism to operate the
valve upon tilfing 6f ? pOm, a baraffixed to
tr-1ilt the post, and brake
mechanism 1o I:ﬁ?’.‘;aub‘u@b 1o return of the post
to a normal; s 1b=ﬁ, antiaily as specified.
jav combination with & fluid-filled cyl«

.« J‘

im’ er, & piston; ity piston rod, au aetuaiing
bar = bell lever oparatad E,y the bar,of a
Iﬂvt. g post sdanted to stand upright a cega-

583,858

lator valve operated thereby, means to in-
cline the post from the vertical, and brake
mechanismto regulate the return of tie post
to an tpright position, as stated.

10. The combination with a fluid-filled cyl-
inder, its piston, a brake cylindsr, and a regh-
lator valve: adapted {o siide sndwise upon
movement of ‘the piston; of 5 tilting post,
rack and pinion united with said post to 1'0-
tate the regulator valve, and a bell-lever like-
wise can'nected with satd post and ‘actuated
by the travel of ihia piston, substantialy as
explained.

11.- In regulaters a eylinder, its piston, a
regnlator valve, and a reciprocating rod, at-

tached to said vslve, combined with a ﬁxed.

standard, a tilting post adapted to:stand up-
right thereupon, a bell-lever, and a bar affixed
to the piston rad for actuating the said lever,

‘apiston-equipped rod 41 pivotally decured to

the post, a brake sylinder secured to the betl-

dever, and mezng to reguiate the travel of the

%40
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bral?e piston by’ t"hmh t6 control the return 55

. of the.post toa normal, sub«xmnnauy for pur-

pmec specified.
In testimony whereof I affix my Bwnature
in presence of two witnesses.

NATIIANIEL LOMBARD

- Withesses:
H. . Lo, :
FRaNCIg £ STANWOOD.



