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o o]l twrlvone (6 1neif coRCEP:, .
Be it known that I, FRANZ JOSEPH W EISS,
of the ¢ity of DBasle, in the canton of Dasle
and Republie of Switzerland, have inveuted
4 cortain new and uselul Improvement in Gov-
crnors, (forwhich Thave obtaiped Letters Pat-
ot as Follows: in Switzerland, No.1,433,dated
~entemboer 21, TR0, and No. 1,433,782, dated
Viaeeh L Isals in Germany, No. 54,922, dated
January 5o, 1800, N o, a8 300, dated October 20,
[Ss, No. AR50, dated December 11, 1880,
and No. 48518, dated January 1, IRG1; 1In
I rnee, Now 204,822 dated April 5, 1590, Octo-
her 29, 1800, December 10, 1890, and January
513, I8l in Belgium, No. H0,000, dated Aprid
5, 1800, No. 92,520, dated October 2, 1580,
No. 93,047, dated December 10, 1890, and
No., 93,415, dated January 13, 18015 in Greal
Britain, No. 5,729, dated April 15, 1890, and
in Austrin-ITungary, No. 77,711,004, dated
April 17, 1501) of which the following s a
specifieation, reference being had to the ac-
companying drawings. |
My invention relates 1o engine-governors,
and more particularly lo governors for use in
PN ng-cngines. |
In {he governors heretofore generally em-
ployed the prineipal objeet has been to maih-
(nin ax uniform a speed as possible for the
engine under varying resistances.  The ob-
jeet of my present invention is quite a difier-
ent one, inasmuchas the objeet is not to main-
{ain a uniform speed, but, on the econtrary, to
provide for varying and ad justing the speed
of pumping-engines at will within the widest
limifs, so that the speed of the engine and
conneeled water or air pump may be adapted
o the amount of work required to be done at
“any time. This variation may be cficeted
1o either automatically or by hand or in both
ways combined while the engine is running,
the above-mentioned object being attained
cxelusively by theaetion of the governor npon
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the expansion-valve gear of the engine, the

45 feed-valves for the steam being kept quite
open all the while and no recourse being had
to throttling. In ordor to indieate in the

|

revolutions of the engine.

1890, October 29, 1890, December 10, 1890, and
1890, No. 82,620, December 10, 1890,
and in Austria-Hungary April 17, 1891,

name of the improved governor the funda-
mental difference between it and the class of

covernor hieretofore oenerally employed, 1 50

maysay that my improved device is an ‘‘effect
covernor,” while those heretofore employed

may be termed ““speed-governors.”’

My invention consists in the combination,
with what I call a “highly static governor,”
of a peculiar connecting mechanism to be
more fully hereinafter described. _

In the aceompanying drawings, illustrating
my invention, Figure 1is a vertical sectional
view of a governor and mechanism embody-
ing my invention. Iig. 2 1s aplan of the re-
volving chamber of the governor with the top
covor removed therefrom, and Fig. 2%a simi-
lar plan showing a moditication. Figs. 2°
and 2° are a diagram and a vertical section,
respectively, of the pipe connections for ad-
mitting water into the mechanism connected
with the governor for automatically regulat-
ing the same. . Fig. 5 is a vertical section ol
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another modified form of the mechanism. 7o

Fig. 4 is a sectional diagram sh owing the pipe
connections for admitting water to the mech-
anism from a reservolr. . |

In order to render this specification better
understood as regards the construetion and
operation of my invention, and also in order

15

to avoid subsequeni repetitions as much as

possible without thereby impairing the clear-
ness of the description, I will here state two
facts having special reference to the question
at issue: | | .
~ First. The frictional work per revolution
of a steam-engine and of a pumping-éngine
coupled therewith is uniform or constant for
any number of revolutions of the steam-en-
gine per minute, provided the load on the en-
oine remains the samé. It1s often wrongly
assumed that the said frictional work in--
creases with an inecrease in the number of

3o

: » - ‘e A ' 9'0. :
Secondly. If a pumping-engine requiring i
oiven useful effect per revolution be eoupled

{ with an expansion-engine, and the sectional

areas of the st emn’-egmd uit from the boiler, as
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the air-eylinder will

the same time

5 560,450

well as the exhaust-passages of the engine and |
also the sectional area of the passages for the,

liguid in the pumping-engine, he su fliciently

large, 8o that within the widest limits of speed

admissible for the engine a throttling of the

steam and of the workin g liquid does not take
place, or, at least, not beyond a very limited
extent, then the said steam-cngine, all other
things remaining equal, will always require
the same cut-off, no matter whether the en-
gine within the admissible limits of speed is
ranning fast or slow. . |

Supposing, for instance, that an air-com-
pressorisdriven by an expansion-en gine, then
the area of the indicator-diagram of the stean.
cylinder must be equal to the total area of the
Indicator-diagram of the air-eylinder plus the
areg of a surface representing the frictional
effect of the entire engine per single stroke of
the same.
uniform, the area of the indicator-diagram of
also remain uniforn, no
matier whether _
slowly. According to what has been said in
the above first statement the frictional work
per revolution is likewise uniform, irrespec-
tive of the speed. Ilence the total of bLoth
must also remain uniform, and the area of
the steam-cylinder diagram must therefore
remain uniform likewise, |

It follows from the above that with a uni-
form steam-pressure the cut-off must remain
uniform throughout, no matter whether the
engine runs slow or fast. This cut-off T will
hereinafter call the ““necessary” cut - off.

Contrary to the bopularidea it is not possihle

to change the number of revolutious of such
an engine by varying the expansion unless at
the steani is throttled, be it in-
tentionally or unintentionall y. Ifthesteam-
cylinderis given a greater than the necessary

cut-off, then the engine will run away., 1If,
on the other nand, the eut-off is less, then the

engineg will stop.
I will now explain the construction and pe-
culiar operation of my improved device with
reference to the accompanying drawings.
The deviee shown in one form in Iig, 1
consists of the two following principal parts,
which must operate together—that is to say,
of a highly static centrif ugal governor and of
an intermediate adjusting mechanism be-
tween the said governor angd the valve-gear
of the engine. Each of theso two connected
parts must conform to ceriain specific con-
ditions, to be hereinaftey pointed out, as fol-
lows—that is to say, the governor, as alread 5
named, mustbea hi ghlystatieone, or,inother
words, to each variation Inthe angular posi-
tion of its balls ust correspond a different
rotary Bpeed of the governor-shaft.

great ‘‘regulating capaéity.” DBy this term,
as applied to a governor, I mean the quotient

‘Obtained by dividing the greatest number of

revolutions of the sovernor at the most out-
ward position of its balls by the smallest num-

When the air-pressure remains.

the engine is running fast or

sovernor employed must be of

herof revolutions thereof at the Teast out ward
position of its balls. T will hereinaftoer CX-
plain how a governor should he construeted
in order to insure this quality in the highest
degreey and I will at the sanie. time show a
verysultable construetion of such a Zovernor:
As regards the other element of the combina-
tion, the intermediate adjusting mechanism
between the governor proper and the valve-

gear of the engine, this mechanism must he.

SO arranged that one or more parts of the
mechanism, no
may or will be adjusted in such 2 manner
relatively to the other pa rts of ‘the said meeh-
anism, while the pumping-engincisin motion,
as to alter the relative positions of that part.
of the expansion-valve gear which regulates
the cut-off, with regard to the balls of the een-
trifugal governor, and that without at the
same time materially changing the total pro-

portion of ti*a,nsmissihne;.-between the move-

nients of the nut of the governor and the
stroke or movement of thit part of the ex.
pansion-valve gear which regulates the cut-
off. Thusthe conneeting-rod C B nay Hemade
longer orshorter by a serew and a hand-wheol
K, or the same effect as that attained by thus
lengthening or shortenin g the conneeting-rod
C B may also be attained in different other
ways—for instance, by proyidin g torturning
the lever D C relativel y to the lever D I¥ or
forturningtheleverBA- Inasm uch asevery
adjusting mechanism constitutes aconnected
System of rods for traction or pressure and
levers, the above conditions for the relative
adjustment of. parts are fultilled by cither
lengthening or shortening the rods or to-
ing the levers into different positions.  The
sald adjusting meehanism acts directly upon
the expansion-valve gear, the latter in the
present case, asshown in the drawings, being
supposed Lo be a Rider Cxpansion-vaive geanr.

Supposing the device here shown L0 e con-
necied witha st am-engine fordrivinga pump
required to 1ift walef into a resCIrvoly toa cor-
tain height, and supposing thal the steam-
cyiinder, the steam-pressure remaining uni-
form. and the poris being quite open, require
a certain cut-ofl—sayv of 0. 30—ihis heing, as
we will suppose, the “neeessary ” eut-off, ac-
cordimgto the dafinition of this term as heve-
inbefore given, then the balis of the governor
Wlil, Dy reason of the corresponding position
of the Rider gear, assume o certain position
or angle of throw. We will sp ppose Lhis an-
gle to correspond WIth, say, sixty revolutions
per mmute of the crigine, and that the punijp
will then be lifting, say, four eubie meters of
water per minute, - Ag fong as no change

matter which part or parts,

So
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whatever {akes place or is clfected, the ooV~

ernor will in the usual manner mainiain the
number of revoluiions at sIXty per minute
and the amount of water su pplied per minute
at four cubie méters. Supposing, however,
hat the quantity of water required becomes
less—say ong
that it be desired, theref ore, to correspond-

_135

cuvic meter per minute—and
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Fig. 1, in such a direction
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ingly reduce the number of revolutions of the
engine from sixty to fifteen, the steam-inlet
valve being kept fully open all the while, or,
in other words, no recoursc being had to
throttling of the stcam, the attendant will

then merely have to turn the hand-wheel E,

crease the length of the connecting-rod C 15.
As the balls of the centrifugal governor, by
reason of inertia, will resist a change 1n their
position and thus retain the lever I'D € in
its position, the ad justing-lever B A will thus
at first be pressed downward and the cut-off
correspondingly reduced. The cut-off forthe
steam-cylinder having thus become reduced

below the standard or necessgry degree will

no longer be suflicient to overcome the pres-
sure of the water plus the friction of the en-

~ tire engine, and the latier will therefore have
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. ered position,

viee in the manner which T will now

a tendency to stop. This, however, will be
automatically prevented in my improvea de-
| explain.
Before actually coming toa stop the enging
will first begin to slow down. The balls of the
static governor will, in consequence, assunme
a lower position of equilibrium corresponding
to the reduced speed of the engine, thereby
causing the adjusting-lever L A 1o be lifted
to such a position as again to produce alarger
eut-off or the necessary cut-ofl. This cut-off
will not, orat least not materially, differ from
the cut-off as previously, but the engine will,
as intended, be running slower now in ac-
cordance with the lower position of governor-
balls. After all these movements will have
taken place the adjusting-lever
tomatically have assumed 1ts previous posi-
tion, and only the configuration” of the

‘other parts of the governorand connceted ad-

iusting mechanism will have become changed
with the gifferent rotary speed of the gov-
ernor. | L |
Supposing, on the other hand, that it be de-
sired to increase the work effect of the pump,

or, in other words, to increase the numberof

its strokes, then the hand-wheel E will have
to be turned in the opposite direction, so as
to shorten the connecting-rod 13 C, Iig. 1.
The eut-off in the valve will thus be made
larger than the necessary cut-off, and the cn-
oine will have a teadency to “run-.away.’”’
In consequence of the higherspeed of the en-
oine, however, the governor-balls will assume
a higher position, thereby inturn causing the
lever of 1hie valve to be pressed down again
into its original position, when it will agam
produce approximately the same cut-off as
previously, or, in other words, giving the
necessary cut-off, the engine. now, however,
running faster in accordance with the higher
position of the.balls of the static governor.

In astatic or approximately statie governor

which will “ play " only at one and-the same
number of revolutions and in which the balls
will then be cither in an elevated or in a low-
the action as above described
with reference

as to thereby in-

B A will hu-

to a static governor would not

take place, and it is for {his very reason that
I require for the particular object pointed out
i1 the introductory part of this specification
a highly static governor with a very high de-
eree of dissimilarity,while this quality forany
other purpose would be of no usc whatever.

IFor the sake of stating a concrete example
andd 1hereby rendering the peculiar aclion of
my apparatus more intelligible 1 have in the
drawings and speeification assumed the gov-
ornors hereinbefore described as being con-
neeted with and acting upon a Rider expan-
sion-valve gear. Itisobvious, however, that
these governors may also be applied 1o any
kind of expansion-valve gear, stch '

just as governors of various kinds, such as
Watt’s, Porter’s, Proll’s, Buss’s,or ethers, may
be applied to all kinds ot expansion-valve
gears. 1 may even go So far as to say that

-

L the valw-gea.rs above named, 50 gffective in

connection with engines for running a sys-
tem of gearing, are rendered still more capa-
ble of developing their peculiar advantages,
more particularly for pumping-engines,when
applied in connection with a-governor of the
kind hereinbefore deseribed. .

"~ he limits within which the number of rev-
olutions of engines may bhe regulated by
means of these governors will be areater the
more static the governors proper used in con-
nection therewith will be, or, to usc a more
concise expression already previously eni-

ployed, ““the greater their regulating power |
will be.” It will be well Lo leave the peculiar

dynamometric apparatus, slrown in thedraw-

ings as connected with the rod C B of the ad-

justing mechanism, outof consideration aito-
gether for the present, as the same will he
specially referred to later oi. |

Ifigs. 1, 2, and 2° show a form of governor
‘wherein the proportion between the distance
of the fulerum of the pendulum from the AN1S
of the governor; on the one hand, and the
length of the said pendulum, on the other
hand, may be madce relatively greal in a very

small space, thusrendering this construction

particularly well adapted for governors of
the'kind hereinbefore referred to.. -
A revolving chamber RV 3, Fig. 1, pro-

, as the
Corliss-Sulzer, Colmann, or any other kind,

70
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vided with a recessed groove below for re--

ceiving the nut If,
tical shaft Q of the governor
freely
desired, 1t may

as to adnmit of
moving up or down on the same. It
also be so arranged on the

shaft as to be capable of freely rotating on

the same. This, however, is immaterial. The
inner surfaces of the top ecover R and the bot-

is so mounted on the ver-

125

tom S of the revolving chamber are turned-

smooth, forming right angles with the gov-
ornor-shaft ), their distance (' from cach
other being equal to or a fraction.of a milli-
meter larger than the diameter d of the two
cylindrical weights N. By reason of the vary-

ing centrifugal force of the weights N the

1attor will from time to time assume a higher
and a lower position, as the ease may be, and
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theangla will hecome nrger and smaller. The
cylindrieal weights iy performing these moyve-
ments Wil eierv 4™ 3 pevol ving chamber RV 5,
with the grooved recess tormed thereon for
the nut 1, up and down with thom, the said
revolving
arraneged to stide freely
Q. These movements are in turn transferred
(o the expansion-valve sear of the cugine by
means of the intermediate deviees FDOB
I the same mannoer as previously explained,
The weieht of tlhe
terense the cnergy of the governor, Fig. 1,
and in =pite of thi weight there is «ti]) an
amdle reouind

g eapaciiy. _

it has heen found that'1hn namber of rey-
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SOVeTROL, I connection with the itermediate
meesanism Lereinhefore deseribed,
lded within saely wide |
mum number of revolutio
oS 2reat ax the minhnum numbar of reveln-
Lions, or, in other words, the capatity of 1he
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butalso a atomalically and in such a manner
as to cause the workinge speed of the engine
to Dhecome automatically reduced when the
water or air pressure will have reached a pre-
determined point. Constructional arvange-
ments of this kind are shown in igs. 1 and 3.
The most freque |
Lind will be for engines intended for driving
Wi 2t or alr pumps.  In such eases if is de-
sirable to provide moeans tor regulating the
saidl pumps not only by hand, as heretofore

deseribed, hut also antomatically andin such

& mManner as to eanse

Lthe working speed of
the engine to be auiom

atically reduced when

the water or air pressure shall have reached

1 predetermined point. Censtructional ar-
tangements of this kind arve shown in Figs, 1
and 3, and Iwill proceed Lo aescribe the same
n the first place with referenceto Fig, 1. The
moevements of the nut F of the governor
proper, ¥ig. 1, are, by -ans of the interme-

m—that is 1o sav, the lover
o U Cand eonneetin g-rod C B—transmittod
lothedeviee for reguilatinge the cut-off, thelat-
o in this ease also being the expansion-valye

sl Rider goar, “ahe conneeting-rod O 13 i
here shown as formed in two portions—that
is {o say, an uppeer portion rigidly connected
Alats fower end with the barrel It and alower

povtion connectoed at its upper end with i1
cranger J) ehtly fitting in the barrel IT and
When

capiaole of moving within the latter,
ROrewW J 1S serewed cdown, the plunger JJ
GVoreason of the arrangement of cross-
y vars K", and spiral
against the bottom of the
cWwih a certain foree, which may be
fooAs long as the parts remain in
A poeaitiogy the antire dynamometrice appa-

=iy

e’ by
-, e

-

-f.
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L
i b
L
i,

HECeSs o, conneeting-
g 7, pressed

(J:. b b ¥ pead -
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Lratus Hhas forimed belweeon the joints C and
CGaehs sz i itdid not exist at all—that is to

—t et rmrar maw —— ey
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| 1:mn_pi11;:;-1311;_:;{1_1;&:-: {or waler [
to provide means for
regulating the work op

|
f

Ceompressed

oy - Ao = S
Say, a8 O and I3 were

connected by one
Hgld eonneeting-rod.

g8 g flesible tnbe of gutta-percha or other
siitable material, 50 as not Lo Interfere with
cimovement of the other mechanism, [

communieates on the one hand with g

Between the hottom of the barrel 1T and the
planger J, and on the other ind with the
pressure-conduit of the pump, the workk of
whicl is to Do reguiated,
1'or the purpnse of explaining the deviee in
conneeiion with a conerote example, we wijl
assume the same to ba
cheine fordrivin 4at air-com pressor, the said
A-compresser Lein
TRV RV
ble tahe
rect wilh the pPressure-conduit of the eom-
pressor nesuch a manner that the
aty within the barrel 1] is exerted
below ar, ag hepre shiown, above the plunger J.
SUpposing it is required that e air-pres-
sure snall not exeeoed g coertain mit—say

space

o
o

Ve roek-drills.  Inthis case the flexi-

L | Sevel atmospleres, for instance. . The pres-
clleet of the unps |

sire of the spiral Spring £ will by means of
the serew 1, De first Adjusted in such a Nin-

ntuse for governors of this

applicd to a steam-
intended for working,

Is arrangoed 8o as to conimuniecate di-
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ner as not topermit the plunger T to bhe lifted | pressor supplies a oreater amount of airthen

‘rom the hottom of thebarvel until the tension
of 1he nir above the said plunger shall have
become equal toseven atmospheres. We will
supposc that the quantity of atr reguired for
working the twelve rock-drills were such as
the compressor will furnish at, say, one hun-
dred revolutions per-minute.  the engineer
will then, by turning the hand-wheel Einthe
manneras hereinbefore deseribed, cive theen-
vine such a number of revolutions per minute

1s will either be equal to the required maxi-

sum nuniber of one hundred per minute ora
little above. This done, {he engine is allowed
to work on by itself. Theapparatuswill then
aet as follows—that is tosay: AS long as the
air-pressure does nol

¢ and B will not come Into action, but will
simply act the same 85 @ rigid baror connec-
Gion Lhetween Cand B, the entire regulating
apparatus maintaining the speed ot onc hun-
dred or a little more, as originally secured by
ihe adjustment of the hand-wheel E.

attain the predeter-
mined limit of seven atmospheres the plun-
oer J will remain at the bottom of the barrel !
‘11 and the dynamometric apparatus hetween

- r—— . AT =

1
'|
|

1

“will have a tendency to rup awad.

Supposing now that six of the twelve rock-

Arills were stopped,as the compressor will fora
whilestillmaintainthe previousspeed the air-

pressure will now rapidly 1ncrease, because
ess air is being consumed than is being sun-
As soon as the alr-
pressure oxveeds the predutel'mined limit of

<oven atmospheres, however, the pmssm'e_,ﬂf

Air exerted upon the plunger J will overcome
he resistance of thespring f and the plunger
will be pressed down within the barrel 11,
{hereby in turn pressing down the adjusting-

dever 13 .\ of the regulating-vaive gear, and

thus causing a shorter cut-oft in the-steam-
cvlinder.  As previously explained, the re-

<u1{ would he that the engine would now come
{0 0 standstill, sinee the cyvlinder is no longer
receiving the wregquisite cut-oif.

cver, is again automal ically prevented on the
part of the apparatus, as the engine, and
with it also the statie govVernor, will before
comingloa stop hirst hegin to run slower, ihus
(*;1115111;3;.111{:';_!;{)Yel'lmr-h:l!ls to drop 1nto a
lower position of eguilibrivm, the adjusting-

lever 132\ thereby being lifted into its pre-

'This, how- .

l

|
1_E

vious position again through the intermediate |
dovices 10D C B and AR seeuring che red- ;

der. A stmnﬂ1immlm;z;m*urnm'—ﬁlmI'l anil
also the engine will in accordance with {he
lower position of the governor-balls make it
<t ler number of vevolutions per siinute.
(O will be wnderstood front the eharacterof
the apparalus s deseribed that the moves
ments oft the plunger J owill he sueh as 1o
~ause the balls of the covernor o drop =o oy
and the rotary speed of the engine to be in

CONKCQUeNeS odneed to sueh anextent as o

canse 1he compressor il 211 times to supply
just the ot of airthat is reguired itneer

Y]

Cspeed of the covernor and CHEine.

-

the pressure will inerease still more and the

. plunger will be lifted still further, which will

cause the speed of the engine to be still fur-
ther reduced through the regulating device
above described. -
Supposing a contrary ease—{Tat is to say,
a ease-in which a greater amount of airis re-
quired, which may be caused, for instance,
by four of the six vock - drills previously
stopped being set to work again. In thiscasc
the compressor, by reason of the slow speed
which it is as yet rctaining, wifl De'supply-
ing less airthanisrequ ired. Thealr-pressure
will therefore become reduced. . This will at
the same time cause the air-pressure exerted
upen the plungerd to hecome reduced to such
an extent as to make it less than the pressure
of the spring f.  The plunger J will therefore

' e drawn back into its harrel, which will In

turn cause the end 13 of -the adjusting-le-
vor B A to be lifted, thus giving the steam-
cvlinder a larger cut-off.  The previous cut-
off having been the’ requisite amount of cut-
off now becomes too great and the engine
"This,
however, is again automatically prevented
by the apparatus; the inereased speed lifting
the governor-balls into q more elevated posi-
tion of equilibrium and the adjusting-lever
I3 A being again loweredd through the inter-
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mediate deviees 18 D € D to such an extent

as to again give the requisite amount of cut-
off for the steam-eylinder. |
Unless provision 1s made for Himiting the

oxtent of movement of the plunger J as 1t IS

being pressed out of its barrel, 1t may occur
that the engine will be auntomatically brought
to a standstill throngh the apparatus shown
in Fig. 1 when no compressed aiv is further
required, as in such ease, even if the number
of revolutions be ever So small, the air-pres-
sure will stitl always be inereasing and the
plunger..J he still further pressed out of the
barrel until finally thg cut-off is hrought be-

low the requisite amount.

In practice it 18 by no meaus desivable to
have the engine this automatically brought
{o a standstill
the plunger in its barrel.  This may be et-
focted Dy arranging the upper eross-piece K
1 sneh aomanner as to strike against the up-

disite amount of eut-oft in the steam-cylin: perend m*-:-4;11111111:11..imiu'l'l]u‘ihm-ml I, there-

by preventing the plunger J from being
pressed oul of the barrel any farther than
would he sufficient to seelre .llww'uquiﬁil(z
amoutt of cut-olf forthe stean-eylinder dur-
ine the lowest position ol the covernor-halls,
and henee alvo during the smallest possible
It is also
advisable 1o provide means for allowing the
cxtent of movementof the plunger to be ad-
justed. Dy (his arrangenrent the enging 18

Csecured from heing brought 1o a standstill

E

hy the appitralus, bat it will remain in mo-

The varving etrennstanees, for 1 the com- . flon with a minimum llllllll)m'nf revolutions,

L1320

105

110

115
It.is therefore advisable 4
limit the extend of the outward movementof
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The small quaniity of compressed air {or
water, as the case may be) supplied by the
machine at such 3 minimum speed of the en-
gine may be removed op blown off through a

‘broperiy-constructed safety-valve.

Fig. 3 shows a modification of the appa-
ratus represented in Fig. 1, and eonsists in
rendering the adjustment of lever ¥ D 1)
with regard to lever D O automatie. - A dy-
namometric apparatus M I[ .J I, Fig. 3, is
here provided between the said two levers,
abparatus being aetuated by the
pressure of o liquid. The flexible pipe o,
connected with the pump. t6 be regulated,
and receiving from the same liquid, commui-
nicates at its other end with an air-tight
chamber below an elastic membrane M, ar-
ranged within a casing II, provided on or con-
nected with lever D . The movements of
the membrane are transmitted toihe lever I
D D’ by means of a piston.J and rod X. The
rear portion of lever ' D 1)/
lever D C by a spring f, the tension of whiel,
may be regulated at will by means of the
serew-nut .. The said serew-nut L is tight-
ened to such an extent ag not to allow the
piston J on the membrane to be lifted until
the pressure of the working liquid exceeds a
predetermined poin L, say eight atmospheres.
By subsequently turning the hand-wheel K
the speed of the s0vernor is so adjusiced as to
make the pump to be regulated thereby sup-
ply the maximum quantity per minute that
may be desired for the present, or ralher g
trifle more. ' o

As long as the tension of the liquid does
not execeed the above predetermined pressure
of cight atmospheres the piston above the
membrane will remain in 1ts lowest position
and the parts ¥ D D' € will aot the same as

the pressure o t eight atmospheres is reached
and about to be exeeeded the membrane M
and piston J will be ] Lfted from their lowoest
position of rest and the levers DD’ and D ¢
will be pressed away from each other, or, in
other words, the angle B will beecome reduced.
D D', by reason of the inertia

~on the part of the statie governor connected

50

- bressed down, and the

55

»

with the nut ¥, will in the first_ moment still
remain.in its position, the Iever D C will be
speced of the governor,
and hence also that of ‘Lhe engine conneeted
with thesame,willin consequence beautomat-

1eally and correspondingly reduced in exact] y

the same manner as ‘already explained with
reference to the construction shown in Fig. 1.
Supposing that the i
mg liquid now becomes reduced again—say
in consequence of an inerease in the consump-
tion of the same—-the piston on the mem-
brane, by reason of spring f, will again be
lowered, lever ID C will be raised, and the

speed of the engine will thereby be automat-)
Yhat has been previously
limiting the |

lcally inereased.

said about the advisability of

- apparatus

- ing their water into
Is drawn toward .

As soomn, however, as

pressure of the work-
| the handle a of
apparatus, and

the barrel I

extent of movement of {he plunger J, Fig. 1,
applies also in case of the piston J, Fig, 3.
it is obvious that the construction of my
as deseribed with reference to Fig.
1 may be applied in all cases where a pump
driven by an expansion steam-engine is to be
regulated in such a manner as to be first
given such a number of revolutions by hand
as tosecure the maximum supply of liquid or
sascous fluid as may for a time b required
and to enable the speed of the engine to be
automatically reduced to an y desired extent
when the pressure of {]e working liquid or
fluid exceeds a predetermined limit.

The particular construetjon of the
las as above deseribed is not suttable, how-
ever, for regulating the following classes of
pumps—rthat is to say, first, foree-pumps for
hydraulic accumnlafors driven by water op
atr, and, secondly, water-pumps for discharg-
a reservoir situated at o
certain height, -

In the pumps above mentioned the pres-
sure of the working liquid always remaing
uniform, and in pumps of the first kind de-
pends on the pressure exerted 1 pon the pis-
ton of the accamulator, and in pumps-of the
second kind on the height at which the resop-
voir is situated above the puamp. It is not
possible to regulate sucl pumps by the vary-
Ing pressure in the manney above deseribed,
for this rcason, that VATFING Prossures are,
1 these cases, not intended or do not oceur.
Another kind of reguiation, however, is de-
sirable for cases of thig kind—that is to say,
In pumps of the first kind above referred 1o
it is desirable to slacken the speed of the
bump as the piston of the accumulator ap-
proaches its highest position, and in pumps
of"the second kind to slacken the speed of the
bump as soon as the water in the reservoir
reaches a certain level These objects may
in the case of pumps for accumulators be at-
tained by means of the auxiliary deviees
shown in Figs. 2° and o¢ iy connection with the
“overnors forming the subjeet of this speci-
lieatlon, and in the case of PESCrvoir-pumps
Ly means of the arrangement of pipes shown
in Fig, 4, ~

Instead of arranging the flexible pipe o,
Fig. 1, so as to communieate with the water

of the accumulator direct it is first connected

with a three-way coek M, Fig. 2%, by moeans
of thepipeo’. An other pipe o®likewise enter-
Ing the three-way cock M communicates with
the waterin the accumulator, and a thihd pipe
0° is provided for discharging the liquid into
the operrair. In the position of the cock as
shown in the d rawings—that is to say, when
I8 not in communication with
under pressure, since the spaceaboveit within
Is in communication with the
open air through the pipe o and its eontiny-
ation o, as well as cock A

the plug is lowered—the watep .
the regulating -
‘the plunger J, FFig. 1, is not -
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pipe o8 \s already stated, the regulating ' of {he accumulator rises, an arm connecied
deviee, Fig. 1, will now acl i1 ihe same man- | therewith, but not shown in the drawings,
hor as if the dynamometrie apparatus be- will strike against an clongation v of a valve 7c¢
{ween ¢ and 13 were entirely dispensed with | v from below and thereby lifi the said valve
andl as if the lever ¢ were simply conneected v, tWus causing the water to be admitted
with the end B of the adjusting-leverB .\ by | from 1he pipe ¢ into ¢ and 0 and to enter

4 rigid bar C b, The static governor will, the barrel 1T above the plunger J, pressing
therelore, givetheengine ilie number of revo- | the same out ot its barrel and thereby tend- 75
lutions for whichithas been adjusted through | ing 1o reduce the speed of the engine. Of .
the had-wheel k. o course some of the water will at the same

We will now suppose thal the amount of | time eseape into the open air through -the

water consumed hecomes less. Phe piston of | open discharge-pipe o°. 1llowever, the dis-
(e necumulator will then rise and ‘t will be | charge-opening of the said pipe 0® being made <80
desirable to automatically reduce the speed | of much smaller seetional area than those of
of the pump in aceordance with the reduced | the pipes o, 0, and 0 & certain pressure, al- |
consumption of water.  This will be effected | though of reduced volume, will still prevail
through the governor forming the subjeet of within the said pipes and connections, this
iy invention and shown in Figs. 1 and 2" in pressure being still sufficient in its action 85-
(he following manner—that 15 to sav: sAssoon | upon the plunger J to overcomethe pressure

as the piston of the Lecumitlator has risen to | of the spring /. When the piston of the ac-

q cortain height anarm connected therewith, | cumulator is'subsequently lowered again, the

but not shown in the drawings,will strike the | arm above referred to as being connected -
hadlo « of the three-way cock M from below, | with it will likewise be lowered with if, eaus- 90
and as the piston continues to visewill 1ift it | ing the valve v and its elongation v''to drop.
“ap still farther until it nliimately reaches the and to again cut off the water within the pipe *
position ¢’ Inthis position the water in pipe | o from the regulating apparatus, whereupon-,

& will, by means of the said three-way cock | the spring f will again draw the plunger J .

M and thepipes o and o, be brought 1into cont- back into its barrel, the water ¢ollected above 95
munication with the space above the plunger | the plunger being foreed out of the discharge- -
J, the latter will be pressed out of 1ts barrel, | pipe o* into the open air and the engine will -
thereby pressing down the adjusting-lever b bheein to run faster, - - .

A and causing the number of revolutions of | The discharge o, Itig. 2, may also be en-
theengine to become reduced hy reasonof the tirely dispensed with by arranging the clon- 100
lower position of the aovernor-balls resnlting | gation » of the valve so as not 10 fit quite
(herefrom, and the ad justing-lever will be | closely with the vn.li’efcllii,lllbel'{-—sﬁy'by-'_dis-
subsequently drawn hack into its previous | pensing with a stuffing-box and simply allow-
position, thus acain sceuring the requisite | ing it to enter the valve-chamber through an
cut-off for 1he steam-eylinder, all as herein- | aperture with a certain amount of play. The 105
‘helore deseribed.  Iftheconsum ption of wa- spaccthaos formed will then take the placeof
{or subsequently mereases and the piston of ¢ the speeial discharge-pipe 0% A
tlie acecumulatorbe correspondingl y lowered, he auxiliary apparatusces shown in Figs.
(hen the second arm connected therewith, but | 2" and 2° may be applied in exactly the same -
not shown in the drawings, will press down | manner in conneetion with the ‘;_'énstmction 110
(he handle of the three-way cock M into the represenied in IFig. 3, as well as with that in
position «, thus again ecausing the same po- | Fige 1. 1t is also ohvious that inapplying
sition of the coek and its conneetions as | the auxiliary apparilus of Figs. 2° and 204t
<hown in the drawings. The waler within | i€ nob necessary, either as regards IMig. 1 or

the pipe ofwill-be acain cut off and the space | Fig, o, o oive the spring 7auy special tenston 115
2bove the plunger J will be brought into | 1o depend just exactly frem the pressure of -
5> comnutieation with the open air again (he workive liquid within {he accumulator.
{hrough the cock M and diseharge-pipe o7 § Al that s l'i‘ft]rl_l_il'*(id in (his respeet is that on
The water colleeted above the plunger d he- {he one hand: this tensioun shall be less than
dne thus allowed 1o discharee into the open | the fuil pressure excerted upon the plungerJ, 120
air, the said plunger will De drawn into the @ Figs: | andd 3, on the part of the working
harrel again throngh the spring f. S pres Houid in ease ol the deviee in Fig. of and fess
Cviously shown, this will ngaineanse the num- than the redieed pressure i {he ease of the
Lor of revolutions ol fhe governor and henee | deviee in FIg. 2c andd on the other hand that
also of the engine to Le inereased, and al tho | the {ension shall be af lonst suflicient {fodraw 123
sume time the regulating mechanism will be | the planger J back info 1ls position of rest
hrougeht baek mmto s original position. ~ Uwhen the pressure ol the working Haquid has
e 20 shows i modifieation of the arrange- coased to aet upon the plunger and at the

men! of the auxtliary apparatus e, 2000 same time {0 overcome the resisfance of the
I this areangement the pipe o7 18 ke wise intermediate pm*l:-;I'm'11':1115111“1'1’11;.;‘thﬁ move- 132
iy communicadion with (he waler, the pipe Dments between the governor and expansicn-

o? diseharges info the open qir. and the pipe ‘l valvegear. These two opposite limits for the

o is conneeted with pipe o and henee plxo | tension of the springs / are so far removed
with the barrel 1, ie. 1. - When the pisfon ; Mrom eneh other as (o render it very easy to

[r— T Ry N
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~dries, and the like, .
net to hring the forcing-pumps {o a standstill

Cr
1

Secure some intermediate degree of {ension
by properly adj usting the serews I, Figs. 1
and 3.

What has Leen previously stated with re-

gard to automatically bringing the engine to
a standstill and atlomatically producing a
minimum number of revolutions of the same
without causine a dead stop through {he
mechanism in Figs, 1 and 3 is of spacial in-
portance in the ease of such pumps i

mulators as those in which e Pistons e
nearly always working in theiy highest posi-
tion, which they must not bo allowed {o ¢x-
ceed.  Nowsupposing that by ecertain means;
the particulars of which do not nere coneern
s, provision had been madde forautomatically
bringing the engines for the foreing-punps
to a standstill each time ihe piston of the ac-
cumulator had attained its nighest position,
(this very often ocey rringseveral times in the
course ot one minute,) in suelr ease it may
very easily oecur that when the piston of the
accumulator is lowered the engins will not at
once move again by itself, whiclh may prove
of very serious consequences for the 11a-
chinery and the people emploved on 1he
same—as, for instance, in steel-worls, foun-
It 1s thercefore preferable

at a high position of the accumitlator-piston,
but merely to automatically give them a mini-
mumnumberofrevolutions. Thesmall (uan-
tity of water that is still being lifted by the
pumps at such a small number of revolutions
may be allowed to escape through
valves ordischarged through a suitable valie

arranged so as to be opened hy the acsuanu-
lator-piston when reaching its highest DNOSI-

tion, unless some
the water.

In the arrangements shown in I'igs. 1 and
3 the engine instead of being brought to a

other use may be found for

- standstillis simply given a minimum number

45

sc

Oo

ingitintothe open air. "The pipe oconne
with the pipe o laterally is the same flexibic

of revolutions, as already-stated. "Thisis at-
tained Dy limiting the extent of ouiward
movement of the plunger J, Figs. 1 and 3,
preferably by means of an adjustable collar
or similar device in such a manneras to allow
the said plungers to move out of their barrels
only so far at the lowest position of the TOV-
crnor-balls as to barely secuve the requisite
cut-ofl through'the adjusting-lever D A, Figl 1.

Iig. 4 shows an arrangement of DIPCS Sery-
ing as an auxiliary apparatus by means of
which the automatie governor as ro presented
in FFigs.'1 and 3 may also be applied in the
case of pumps for reservoirs. I'he water js
by means of pipe Q conveyed to a reservoir I3
having an overflow S, I'ig. £. At its lower
cnd the said pipe o' communicates with the

reservolr R oat «* «* g little below the level of

theoverflow S, Atits.lowerend the said pipe

0" is provided with a discharge o* of smaller

section than the pipe o for atitomatically re-
moving the liquid from pipe o' and discharg

dod

safaty-

80,

|

101 fec1- |

Cvice D

engine of the veservoir-pump.
the reservoir R oremains below

AOT

ment of the said member of the Ve

tlally
Z. In combinalion with {he adjusting de--

5

mpe already referred to as communieating
with the apparatus for regulating the steani-
So long as the
waler within '
the fevel o® o® the automalic regulating do-
vice, Fig. 1 or 3, will remain inactive amd the
cngine will he making that numberof revolu.
tions 1o which it has heen adjusted hy.means
of the hand-wheel 17, Fio, | Or-. Supposing,
however, that the water within 1 he said reser-
voir, Figo £ hegins to rise above the Tove] e o+
then the pine o will Le filled with water, al-
thongh part off the water will cseape througeh
the discharge o) the Intter heing of mueh
simaller section. The pressure of 1he waler
will pass through the Hexible pipe o info the
dynhamometric apparad us, iz, Lor s, and will

bring the same into action, as already de-
nosuch a manner as to reduce ihe
Apecd of the engine, thus causing the pump

TR
serined, i

to Lift a correspondingly small amount, of Wil-
If the consumption of water from (e
said reservoir 1R increasc again, then the wa-
ter-level will sink, the waterwithin the pipeo’
will he discharged th rougho® and the pressure
within pipe o, and henee alsowithin hoe dyna-
mometricapparatus, will cease, the said appa-
ratus  resuming its previous position and
thereby causing the cnginetoregain ilsformor

speed, as already deseribed.,

Having thus fully deseribed my invention,
what I desire to elaim and seeure by Letters
Patent is— |

Lo dna pumping-engine with variable ox-
pansion the eombination with a strongly
static centrifugal’'vovernor of high regulating

capacity, of an adjusting mechanism ¥ D ¢

B, aud of means capabie of being operated
substantially as described by the liguid
pumped, for lengthening and shortening tha
roid O 1 of the said meehanism while the en-
gine is running, 5o as ito thereby alterthe rela-
Lve positions of the memboer which regulates
the cut-off in the expansion-valve gear and of
the balls of the centrifugal governor, without
at the same time altering {he total proportion
of transmission between the stroke or nmoyve-
, Ive-gear
and the throw of 1he governor-balls, substan-
as_and for the purpose set forth. |

vice I D Bintermediate {he centrifugal goy-
crnorandthe expansion-valve gearof a puimp-
ing-engine asdeseribed, o governor having ee-

centrically-suspended eylindrieal weights N

nut Fadapied tohave the vertical movements

=T
L

Se

OC

iCo

105

10O
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of the said weights {ransmitted (o it, and a -

chamber IR VS carrying the said nut and sur-
rounding the governor-shalt, but otherwise
freely movable, the said chamber surround-
ing thesaid weights by means of interior hori-

zontai top and bottom surfaces, substantially

as and forthe purpose set forth.

5. in combination with the adjusting de-
U B intermediatethe centrifugal gov-
crmorand the expansion-valve gearof a pump-
Ing-engine asdeseribed, a vovernor having ec-

-
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560,450 g

centrically-suspended cylindrical weights N,a
nut F,adapted to have the vertical movements
of the said weights transmitted o if, and a
chamber R YV Scarrving the sala nut and sur-
rounding the ﬂ'overnﬂf-shaft but otherwise
ireely movable the said chamber resting on
the said wewhtb with an interior hor 1z011tal
top surface, ququntml}v as and for the pm-
pose set forth.

4. In combination, with a governor, eccen-
trically - suspended wewhts a chamber ai-
ranged on the gm'emor—sh&ft so as to move
freely thereon and surrounding the saifl
weights and a nut conneeted mth the said
(*}mmber and with the regulating-gear of the
steam-engine,subst: mtmlly asand f01 the pue-
pose set forth. | .

5. In combination with a governor, cecon-
trically - suspended weights, a chamber ar-
ranged so as to move freely on the governor-
shait and surrounding the said eylindrical
weights by means of interior horizontal top
and pottom surfacesanda nutconnected with

the said chamber and with the regulating-

valve gear of the steam-engine, substantially
as &nd for the purpose sct “forth.

In combination with a governor, eccen-
tmcal Iy -suspended w eln'hts a chambel ar-
ranged 8o ag to move fr eely on the governor-

shaft and resting upon the said we whts with

itg'interior horizontal top surface and a nut
connected with the said chamber and with
the regulating-valve gear of the steam-en-
gine, Subatantially as and for the purpose set
im th '

7. In combination with a steam-engine, a
governor having eccentrically-suspended cy-
lindrical weights the upward and downward
movements of which are transmitted to a nut |
arranged on a chamber surrounding the gov- 40
ernor-shaft bub otherwise freely movable, the -
said chamber either surrounding the cylin-
drical swinging weights by means of interior
horizontal top and bottom surfaces or simply
resting on the said weights with an interio® 45
horizontal top surface, substantlally as and
for the purpose set forth.

8. In a steam-engine the combination, with
the governor-shaft Qof theswinging weights
N, the chamber R V S, the nut ¥ and the de- 50
vices B D CB for transmitting movements fo
the regulating-valve gear, substantially as
and for the purpose set forth. |

In testimony whereof I have signed my
name to this specification in the presence of sg
two subscribing witnesses.
~ FRAN/ J OSEPH W’EI‘%Q
Witnesses: |
"~ GEORGE GIFFORD

CuAs. A. RICHT_ER
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