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(No model,) Patented in Switzerland September 21, 1889, No. 1,433, and "
March 14, 1891, N, 1,433 7825 in Germany January 30, 1890, No.
1390, No. 58,304, and January 14,1891, No. 68,518 in France April
Tanuary 13,1891, No, 204,822 in Belgium April 5, 1890, No. 90,096, October 28,

54,922, October 30, 1890, No. 58,300, December 11, .
5, 1890, October 29, 1890, December 10,1890, and
1890, No. 92,520, December 10, 1890,

No. 93,047, and January 13,1891, No. 93,4155 in England April 15,1890, No. 5,729, andin Austria-Hungary April 17,1891,

No, 771,904,

To 1 wrlioine (8 i cORCer:

Be it known that I, FrRANZ JOsEPH WEISS,
of the eity of Basle, in the canton of Basle
and Republie of Switzerland, have invented
A cortain newand useful Improvement in Gov-
ernors, (forwhich Thave obtaiped Letters Pat-
entas fotlows: in Switzerland, No.1,433,dated
September 21, 1880, and No. 1,433 782, dated
Mareh T 18015 in Germany, No. 54,922, dated
January 30, 1800, No.43, 300, dated October 30,
pRun, No. 58504, dated December 11, 1880,
and No. 58518, dated January U4, 18015 in
Frnaee, No. 204,822, dated April 5, 1890, Octo-
her 20, 1800, December 10, 1890, and January
13, 18013 in Belgiam, No. 90,006, dated April
5, 1880, No, 42,520, dated October 24, 1890,
No. 93,047, dated December 10, 1300, and
No. 93,415, dated January 13, 18015 in Great
Britain, No. 3,724, dated April 15, 1890, and
in Austrin-1Tungary, No. 77,711,904, dated
April 17, 1801,) of which the following is a
speeifieation, referened being had 1o the ae-
companying drawings. )

Aly invention relates to engine-governors,
and more particularly Lo governors for use in
prmping-cngines.

in the governors herctofore generally em-
ployed the prineipal objeet has beeu to main-
tain as uniform a speed as possible for the
engine under varying resistances.  The ob-
joet of my present invention Is quite a differ-
entone, innsmuch as the object 1s not to main-
tain a uniform speed, but, on the eontrary, to
provide for varying and adjusting the speed
of pumping-engines at will within the widest
limits, so that the speed of the engine and
connceted water or air pump may be adapted
1o the amount of work required to be done at
This variation may be cffected
oither automatieally or by hand or in both
ways combined while the engine is running,
the above-mentioned object being attained
exelusively by theaetion of the governor npon
the expansion-valve gear of ‘the engine, the
feed-valves for the steam being kept quite

open all the while and no recourse being had

to throtiling. In order to indieate in the

name of the improved governor the funda-
mental difference between it and the class of
governor heretofore generally employed, I
may say that my improved device isan ““effect
governor,” while those heretofore employed
may be termed ¢ speed-governors.” '

My invention consists in the combination,
with what T call a “highly statie governor,”
of a peculiar conneeting mechanism to be
more fully hereinafter described. .

Inthe acecompanying drawings, iltustrating
my invention, Figure 1isa vertical sectional
view of a governor and mechanism embody-
ing my invention. Iig. 2is a.plan of the re-
volving chamber of the governor with the top
cover removed therefrom, and ¥ig. 2%-asimi-
lar plan showing a moditication. Figs. 2°
and 2° are a diagram and a vertieal section,
respectively, of the pipe connections for ad-
mitting water into the mechanism connected
with the governor for automatically regulat-
ing the same. . Fig. 3isa vertical séction of
another modified form of the mechanism.
Fig. 4 is a sectional diagram showing the pipe
connections for admitting water tothe mecl-
anism from a reservoir. . .

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

to avoid subsequent repetitions as much as

possible without thereby im pairing the clear-
ness of the deseription, I will here state two
facts having speecial 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-
gine remains the same. It is often wrongly
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assumed that the said frictional work in--

creases with an inerease in the number of

revolutions of the engine. o
Secondly. If a pumping-engine requiring a

given useful effect per revolution be coupled

with an expansion-enginey and the sectional !

areas of the Stemn"—egnduit from the boiler, as
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well as the exhaust-passagesof the engine and-
also the sectional area of the bassages for the,
liguid in the Pumping-engine, be sufliciently
large, so that within the widest limits of speed
admissible for the engine a throttling of the
steam and of the workin g liguid 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 maftter whether the en-
gine within the admissible limits of speed is
running fast or slow., ,

Supposing, for instance, that an air-com-
pressorisdrivenbyan expansion-engine, then
the area of the indicator-diagram of the steam-
cylinder must be equal to the total area of the
indicator-diagram of the air-eylinder plus the
area of a surface representing the frictional
effect of the entire engine per single stroke of
the same. When the air-pressure remains
uniform, the area of the indicator-diagram of

‘the air-cylinder will also remain uniform, no

matter whether the engine is running fast or
slowly. According to what has been said in
the above first statement the frictional work
ber revolution is likewise uniform, irrespec-
tive of the speed. Ilence the total of both
must also remain uniform, and the area of
the steam-cylinder diagram must therefore
remain uniform likewise,

1t 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 Twill
hereinafter call the “necessary” cut - off.
Contrary to the bopularidea it is not possible
to change.the number of revolutious of such
an engine by varying the expansion unless at

“the same time the steaut is throttled, be it in-
ki

tentionally or unintentionally.
cylinderisgiven g greater
cut-off, then the
on the other hand
engine will stop.
I will now explain the construction and pe-
culiar operation of my improved deviee with
reference to the accompanying drawings.
The deviee shown in one form in Fig, 1
consists of the two following principal parts,
which must operate together—that is to say,
of a highly static centrifugal gcovernor and of
an intermediate ad justing mechanism be-
tween the said governor and the valve-gear
of the engine. Each of theso two connected
parts must conform to certain specific con-
ditions, to be hereinafter pointed out, as fol-
lows—that is to say, the governor, as already
named, mustbeahighly statie one, or, in other
words, to each variation in'the angular posi-
tion of its balls must eorrespond a différent
rotary speed of the governor-shaft, At the
sarhe time the governor employed must be of
great ‘‘ regulating capacity.” DBy this term,
88 applied to a governor, I mean the quotient
obtained by dividing the greatest number of
revolutions of the governor at the most out-
ward position of its balls by the smallost num-

If the steam-
than the neeessary
engine will run away. 1If),
» the cut-off is less, then tha
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| ber of revolutions thereof at the least out ward
position of its balls. T will Licreinafter eX-
plain how a governor should he construected
in order to insure this quality in the highest
degreey and I will at the same. time show a
verysuitable construetion of stch a governor,
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 ihe
mechanism, no matter which part or parts,
may or will be adjusted in such a manner
relatively to the other parts of the said mech-
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 con-
trifugal governor, and that without at the
same time materially changing the total pro-

nients of the nut of the -governor and the
stroke or movement of thit part of the ex-
pansion-valve gear which reguldtes the cut-
off. Thusthe conneeting-rod C I3 mnay Demade
longer orshorter by a serew and a hand-wheel
E, or the same effect, as that attained by thus
lengthening or shortening the conneeting-rod
C B may also be attained in different other
ways—for instance, by providing fortu ring
the lever D ¢ relatively to’the lever D I or
forturningthelever3 A : Inasmuel asevery
adjusting mechanism constitutes aconnceeled
system of rods for traction or pressure and
levers, the above conditions for the relative
adjustment of- parts arve fultilled by cither
lengthening or shortening the rods or tnin-
ing the levers into different positions,  The
said adjusting meehanism acts direetly upon
the expansion-valve gear, the latter in the
bresent case, asshown in {he drawings, being
supposed 1o bea Rider expansion-vaive gear.

Supposing the device hore shown to be con-
neeted withasteam-engine fordrivingapump
required to Lilt watef into a reservoir to a cer-
tain height, and supposing that the steam-
cylinder, the steam-pressiire remaining uni-
form and the poris being auite open, require
a certain cut-oif—sayv of 0. St—this being, as
we will suppose, the “necessary cui-off, ac-
cording to the dafinition of this term as here-
inbefore given, then the halls of the governor
will, by reason of the corresponding position
of the Rider gear, assume a certain position
or angle of throw. Ve will suppose this an-
gle to correspond with, say, sixty revolutions
per minuts of the engine, and that the punip
will then be Hifti say, four cubic meters of
water per minute, - Ag fong as no change
whatever takes place or is effected, the Zov-
ernor will in the usual manner maintain the
number of revolutions at sixty per minute
and the amount of water supplied per minute
at four cubic mdéters, Supposing, however,
at the quantity of water required becomoes
less—say one cubic meter Dber minute—and
that it e desired, therefore, to correspond-
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ingly reduee 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,

Fig. 1, in such a direction as to thereby in-

creasc the length of the connecting-rod ¢ B.
As the balls of the centrifugal governor, by
reason of incrtia, will resist a change in their
position and thus retain the lever ¥ 1 Cin
its position, the ad justing-lever 1 A will thus
at first be pressed downward and the cut-off
correspondingly reduced. The cut-off forthe
steam-cylinder having .thus becomeo reduced
below-the standard or nceessgry degree will
no longer be sufficient to overcome the pres-
sure of the water plus the friction of the en-
tire engine, and the latter will therefore have
a tendency to stop. This, however, will be
automatically prevented in my improved de-
vice in the manner which Twill now explain.
Before actually coming toa stop the enging
will first begin toslow down. The balls of the
static governor will, in consequence, assuma
alower position of equilibrium corresponding
to the reduced speed of the engine, thereby
causing the adjusting-lever b A to be lifted
to sucha position as again to produce alarger
ent-off or the necessary cut-off. 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 B A will hu-
tomatically have assumed its previous posi-
tion, and only the configuration” of the

“other parts of the governorand connected ad-

justing mechanism will have beeome changed
With the gifferent rotary speed of the gov-
ernor. . . ‘
‘Supposing, on the other hand, that it be de-
sived to inerease the work effect of the pump,
or, in other words, to increase the number of
its strokes, then the hand-wheel B will have
to be turned in the opposite direction, so as
to shorten the conmecting-rod 1 C, Fig. 1.
"The eut-off in the valve will thus be made
larger than the necessary cut-off, and the en-
gine will have a tendeney to “pan away.”
1n consequence of the higher speed of theen-
gine, however, the governor-balls will assume
» higher position, thereby in turn causing the
lever of 4he valve to be pressed down again
into its original position, when it will again
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 theballs of the static governor.

- In a static or approximately statie governor

whieh will ¢ play " only at one and-the same
number of revolutionsand in which the balls
will then be cither in an elevated or in a low-

. ered position, the action as above described

with reference to a static governor would not

take place, and it is for this very reason that

1 require for the particular object pointed out
in the introductory part of this specification
a highly static governor with a very high de-
gree of dissimilarity,while this quality forany
other purpose would be of no use whatever.

70

For the sake of stating a concrete example

and thereby rendering the peculiar action of
my apparatus morc intelligible 1 have in the

drawings and specification assumed the gov-

ernors hereinbefore desceribed as being con-
nected with and acting upon a Rider expan-
sion-valve gear. It isobvious, however, that
these governors may also be applied 1o any
kind of expansion-valve gear, such as the
Corliss-Sulzer, Colmann, or any other kind,.
just as governors of various kinds, such as
Watt’s, Porter’s, Protl’s, Buss’s,or athers, may
be applied to all kinds of expanpsion-valve
gears. 1 may even go so far as to say that
the valve-gears above named, 50 effective in
connection with engines for ruaning a sys-
tem of gearing, are rendered still more eapa-
ble of developing their peculiar advantages,
more particularly for pumping-engines,when
applied in connection with a-governor of the
kind hereinbefore deseribed. '

The limits within which the number of rev-
olutions of engines may be regulated by
means of these governors will be greater the
more static the governors proper used in con-
nection therewith will be, or, to use amore
coneise expression already previously cm-
ployed, ‘“the greater their regulating power’
will be.” Tt will be well to leave the peculiar
dynamometric apparatus, shown in thedraw-
ings as connected with the rod C B of the ad-
justing mechanism, out of consideration alto-
gether for the present, as the same will be
specially referred to later on.

Figs. 1, 2, and 2* show a form of gévernor
wherein the proportion between the distance
of the fulerum of the pendulum from the axis
of the governor; on the one hand, and the
length of the said pendulum, on the olher
hand, may be made relatively greab in a very
small space, thus rendering this construction
particularly well adapted for governors of
the kind hereinbefore referrved to. '

A revolving chamber R 'V 8, Fig. 1, pro-

vided with a recessed groove below for re- -

ceiving the nut I, is so mounted on the ver-
tical shaft  of the governor as to admit of
freely moving up or down on the same. 1f
desired, it may also be so arranged on the
shaft as to be capable of freely rotating on
the same. This, however, I8 immaterial. The
inner surfaces of the top cover R and the bot-
tom S of the revolving chamber are turned~
smooth, forming right angles with the gov-
ernor-shaft @, their distance ' from each
other being cqual to or a fractioneof a milli-
meter larger than the diameter d of the two
eylindrical weights N. By reason of the vary-
ing centrifugal force of the weights N the
latier will from time to time assume a higher

and a lower position, as the ease may be, and
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theangle will heeome larger and smaller, The | butalsoa utomatically and in sueh a manner
py]indiicnlweig}rr'»s in performing {hese move- ’ as {6 cause the working speed of the engine
ments will eappy 47 s revelving ehiamber I3 V'S, { to Dhecome automatically reduced when the
with the grooved recess formed thereon for | waier op air pressure will have reached a pre-

5 the nut ¥, up and down with thom, the said determined point. Constructional arrange-
revolving chamber, ay already slated, Deing | ments of this kind are shown in Tigs. 1 and 3.
arranged to slide reely on the governor-shaflt | T'he most frequent use for governors of this
Q. These movements are in turn transferred | Lind will be forengines intended for driving
to the expansion-valve geav of the engine by ’ Wa. v or air pumps.  In such eases il is de-
te means of the intermediate deviees 1 C B sirable 1o provide means for regulating the
in the same mannoer as previously explained. l said pumps not only by hand, as hreretofore
The weight of tlie chamber 2 V'8 serves to ) deseribed, hut also awttomaticeally and in sueh
nerease the “energy” of the governor, Iig.' 1, ( & manner as to cause Lhe working speed of
and in spite of {his welght there is still an | the engine to be automatically reduced when

15 ample reguinting capacity, . i the water or air bressure shall have reached
At has been found that the namber of reve | o predetermined point. Censtructional ar-
olutions of an engine may by means of this f! tangements of this kind ave shown in Figs. 1
|

i

i

i

|

HOVETUO®, in connection with the itermediate | and 3, and Iwill preceed to deseribe the same

mechanism hereinhofore dereribed, he regu- | in the fisst place with referenceto Fig. 1. The
2o Tafed within suel wide Hmits that the maxi- movements of the nut F of the governor
©mumnumber of revolutions will ne proper, Fig. 1, are, by u-ans of the interme-
as greal ax the minimuam number of revely- | diate mechanism—that is {o say, the lever
tions, or, in oiher words, the o ¥ Cand conneeting-rod ¢ B—transmitted
engine niy i HERRSY fothedeviee for regulating the cut-off, thelat-
the sing orinthisecase also heing the expansion-valve
inlerm ‘ a Bider gear. The conneeting-rod € 13 is
suelva variation iy 11 nmnbher of revolufie re shown as formed in two portions—that
may be secured as could not even apn Lo say, an upper portion rigidly econnected
mitely s fower end with the barvel I and alower

: connected at its upper end with a
J, tightly fitting in the barrel II and
siole of moving within the datter. When
serew ILis serewed down, the planger J
by reason of the arrangement of cross-
conneeting-bars K, and spiral
A sed against the bottom of the
Fowith a cortain force, which may be

L Aslongas the parts remain in
o the antire Gnamometrie appa-

s formad between the Jjoints C and
H it did not exist at all—that is to
I Cand B were connected by one
necling-rod.
e tube of gutta-perchs or other
rial, 0 as not 1o interfere with
it of the other mechanism, It

3 1 one hand with a space

om of the barrel 11 and the
on the other hand with the
it of the bump, the work of
whiclt'is to Do reguiated. _

Forthe purpose of explaining the deviee in
conucetion with a conerete example, we will
| assumde the same o Do applied to a steam-
wine fordrivin tamn ;1’11'-00mp1'essor, the said
‘ SOMpresser Leing intended for working,
Py twelve roek-dvills. Tn this case the flexi-
ble tube is arranged so as to communieate di-

[0 times
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suflicie
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e erimg
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1CHOVerack will hoeonie Ie
drops inio g Tower

that so far

108]

HOIs fmmaterial shel o
made fo sneround 1he €
as shown i (he o i
exvlindrieal
Hhe eross-
oy adso, with novien Lo obiain ax
Go and solid a SHAPE ax Hosed
corners of the eylindri
indicated in the same

2
[

1 b + :
Sroasshiown inihe

e
Bles rouny

pressoriiesuch a manner that the pressure of
FLeompressed aiv within the barrel 11is exerted
view, Iie, o | below ar) as here shown, above the plunger J,
When employing my improved deviee in o Supposing i is required that the air-pres-
connection with pumping-engines for watorp sure shall not exeoed a certain Hmit—say
orair, it is desirabie 1o provide means for ! seven atmospheres, for instance, . The 1)1‘@5—
regulating {he work op elleet of the monps sure of the spiral spring 7 will by means of

t
welzhis N oai

[
Ut

v

!
not only by hand, as hereinbefore deseribed, | the serew 1, be first adjusted in such-a man-
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Her as not to permit the plunger J to be lifted
rrom the hottom of thebarvel until the tension
of the air above the said plunger shall have
become equal toseven atmospheres.  We will
suppose that the guantity of air required 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

mannerashereinbefore deseribed, givetheen-

ginesucha number of revolutions per minute

{
s
|
]
|
i
a
i
i
i

as will either be equal to the required maxi- |

mum number of one hundred per minute ora
little above. This done, {he engineis allowed
tu work on by itself. Theapparatuswill then
qet ax follows—that is tosay: As long as the

air-pressure does not attain the predeter-

mined lmit of seven atmospheres the plun-
wer J will vemain at the bottom of the bharrel

C and B will not come into action, but will
simply aet the same as a rigid baror connec-
tion between Cand B, the entire regulating

“1I and the dynamemetric apparatus between :

appiratus maintaining the speed of onchun-
dred or a little more, as originally sceured by

the adjustment of 1he hand-wheel E.

Supposing now that six of the twelve rock-:
Arills were stopped,as the compressor will fora

whilestill maintain the previousspeed the air-
pressure will now rapidly ircrease, Dbecause
loss air is being conswmed than is being sup-
As soon as the air-
pressure exveeds the predetermined limit of

<even atmospheres, however, the pressure of

4ir exerted upon the plunger J will overcomre
he resistance of thespring / and the plunger

will be pressed-down within the bareel 11,
{herchy in turn pressing down the adjusting-

dever B2 of the regulating-valve gear, and

thus causing a shorter cut-off in the-steam-
evlinder.  As previously explained, the re-
<ull would he that the engine would now come
1o n standstill, sinee the eylinder is no longer
peceiving the ™ requisite” eut-off.
ever, is again automal jeally prevented on the
part of the appiuatus, as the engine, and
with it also the sfatic governor, will before
comingloa stop first begin to run slower, thus

This, how-:

causing . the vovernor-balls 1o drop into a
Vit the extend of the ontward movementof

lower position of equilibrium, the ad justing-
lever 132\ thereby being

lifted into its pre-

vipus position again through the intermediate
deviees 1D C B and ngain securing che reg- . k
fperend or continuation of the barrel 1, there-

Hisite amount of eut-oft in the steam-eylin:
der. M 1]1('5;\“\«*liumlh(:gm'el'nur—s]ml'l and

also the engine will in accordance with the

tower position of the governor-balls make
<ol ter number of revolutions per piinote.

Cwould he suflicient 1o secure

fLwill be wderst ood from the characterofl

as deseribed that the move-

the apparatus
J owill be sueh as to

ments of the plunger

cause the halls of the governor fodrop 5o far

anel the rotary speed of the engine to be in

consequenee Cedneed to stieh an extentas to

eanse the compressor ab all times to supply
just the amoynt of airihat is required inder
the varying eircumstanees, for if the com-

pressor supplies a greateraimount of airthen.

the pressure will increase still more aud 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 deseribed.

Supposing a contrary case—-{Tat is to say,
a case-in which a greater amount of airis re-
quired, which may be caused, for instanece,
by four of the six rock - drills previously
stopped being set to work again. - Tntliis casc
the compressor, by reason of the gtow speed
which it is as yet retaining; will De'sapply-
ing less airthanis required. Theair-pressure
will therefore become reduced. . This will at
the same time cause the air-pressure exerted
upen the plungerJto hecome reduced to such
an extent as to make it less than the pressure
of the spring f.  The plunger J will therefore
be drawn back into its barrel, which will in
turn cause the end B of -the adjusting-le-
ver B A to be lifted, thus giving the steam-
cxvlinder a largey cut-oft. The previous eut-
oft having been the’ requisite amount of cut-
off now Decomes too great and the engine
will have a tendeney to rup away. This,
however, is again automal ically prevented
by the apparatus; {he inereased speed lifting
the goverior-balls into a more elevated posi-
tion of equilibrium and the adjusting-lever
B A Deing again towereid through the inter-
mediate devices D C Bto such an extent
as to again give the requisite amount of ent-
off for the steam-eylinder.

T nless provision is made forlimiting the
extent of movement of the plunger J as it is
heing pressed out of its bharrel, it may oceur
that the engine witl be antomatically brought
to a standstill through the apparatus shown
in Fig. 1 when no compressed aiv is further
required, as in such case, even if the number
of revolutions be ever so small, the aivr-pres-
sire will still always be inereasing and the
plunger.d be still further pressed out of the
Lerrel antil finally thg eut-oft is hrought be-
low the requisite amount. N

In practice it is by no neans desirable to
have the engine thiis wutomatically brought
to a standstill.

the plupger in its barrel.  This may be et
fected Dy aranging the upper eross-piece K’
in such 2 manner as to strike against the up-

hy preventing the plunger J from being
pressed out of the barrel any farther than
the requisite
amount of eut-off forthe steam-eylinder dur-
ing the lowest position of the governor-halls,
and hence alvo during the smaltlest possible
speed of the governor and engine, I isalso
advisable 1o provide means for allowing the
extent of movement of the plunger to be ad-
justed. By this areangement the engine is
Socured from heing brought to a standstill
by the apparitus, bt it will remain in mo-
tion with a minimumn number of revolutions,

Itis therefore advisable
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The small quantity of compressed air (or | extent of movement of the plunger J, Fig. 1,
water, as the case may be) supplied by the applies also in case of the piston J, Fig. 3.
machine at such a minimum speed of the en- It is obvious that the construction of my
gine may be removed or blown off through a ! apparatus as deseribed with reference to Fig. 7o
broperiy-constructed safety-valve, 1 may be applied in all cases where a pump
Fig. 3 shows a modification of the appa- | driven by an expansion steam-engine is to be
ratus represented in Fig. 1, and eonsists in 1 regulated in such a manner as to be first
rendering the adjustment of lever ¥ D 1)’ given such a number of revolutions Dy hand
with regard 1o lever D O automatie. - A dy- | as to seeurve the maximum supply of liquid or 75
o hamometric apparatus M I[ J K, IFig. 3, is | gaseous fluid as may for a time be required
‘here provided between the said two levers, | and to enable the speed of the engine to be
the said apparatus being aetuated by the ]' automatically reduced to any desirved extent
pressure of a liquid. The flexible Dipe o, | when the pressure of the working liquid or
conneeted with the pump. to be regulated, | fluid exceeds n predetermined limit. 8o
and receiving from the same liquid, commu- The particalar construetion of the appara- -
nicates at its other end Wwith an air-tight | tus as above deseribed is not suitable, how-
chamber below an elastic membrane M, ar- | ever, for regulating the following classes of
ranged within g casing I, provided on or con- | pumps—that is to say, first, foree-pumps for
neeted with lever D (. The movements of hydraulic accumulators driven by water or 85
20 the membrane are transmitted to the lever It air, and, secondly, water-pumps for discharg-
D D’ by meansof a piston Jand rod K. The | ing their water into reservoir situated at a
rear portion of lever F D 1)’ s drawn foward .| certain height. :
lever D C by a spring f, the tension of whicl In the pumps above mentioned the pres-
may be regulated at will by means of the | sure of the working liguid always remaing 90
25 serew-nut I, The said serew-nat L is tight- uniform, and in pumps of the first kind de-
ened to such an extent as not to allow the | pends on the pressure exerted upon the pis-
piston J on the membrane to De lifted until | ton of the accumulator, and in pumps-of the
the pressurc of the working liquid exceeds a second kind on the height at which the reser-
predetermined point, say eight atmospheres. | voir is situated above the pump. 1t is not g5
;o By subsequently turning the hand-wheel ¥ f possible to regulate such bunips by the vary-
the speed of the governor is so adjusied as to ing pressure in the manner above deseribed,
make the pump 5 be regulated thercby sup- | for this reason, that varying pressures are,
ply the maximum quantity per minute that | in {hese cases, not intended or do not oceur,
may be desired for the bresent, or rather a | Another kind of regulation, however, is de- 100
5 trifle move. : o sivable for cases of this kind—that is to say,
As long as the tension of the liquid does | in pumps of the first kind above referred {o
not exceed the above predetermined pressure | it; is desirable to slacken the speed of the
of eight atmospheres the piston above the pump as the piston of the accumulator ap-
membrane will remain in its lowest position | proaches its highest position, and in pumps 105
4> and the parts ¥ D D' ¢ will aet the same as of*the second kind to slacken the speed of the
.one rigid lever F D (1, Ag soon, however, as'| pump as soon as the water in the reservoir
the pressure of eight atmospheres is reached | reaches a certain lovel, These objects may
and about to be cxeceded the membrane M | in the case of pumps for acecumulators be at-
and piston J will be lifted from their lowest | tained by means of the auxiliary devices 110
45 Dosition of rest and the levers DD’ and D ¢ shown in Figs. 2" anqa 2¢in connection with the
will be pressed away from cach other, or, in | vovernors forming the subjeet of this speei-
otherwords, theangle B will beecome reduced. lication, and in the case of reservoir-pumps
As the lever ' D D', by reason of the inertia | by means of the arrangement of pipes shown
on the part of the static S0vernor connected | in Fig. 4, :
50 with the nut ¥, will in the first. moment still Instead of arvanging the flexible pipe o,
Fig. 1, so as to communicate with the water

remain.in its position, the lever D C will be :
pressed down, and the speed of the governor, | of the accumulator direct it is fiyst connected
with a three-way cock M, Fig. 2, by moans

and hence also that of ‘the engine connected
with thesame,willin consequence be automat- | of the pipeo’. Amnotherpipe oflikewiso enter- 120
ing the three-way cock M communieates with

55 ieally and correspondingly reduced in exactly
the water in the accumulator, and a third pipe

the same manner as ‘already explained with
reference to the construction shown in Fig. 1. | 0% is provided for discharging the liquid into
the operrair. In the Pposition of the cock as

Supposing that the bressure of the work- :
shown in the d rawings—that is te say, when 125

ing liquid now becomes reduced again—say
6> inconsequence of an inereasein the consump- | the handle ¢ of the plug is lowered—the water .
: is not in communication with the regulating

tion of the same—-the piston on the mem- _
apparatus, and the plunger J, Fig. 1,'is not -
under pressure, since the spaccaboveit within

brano, by reason of spring f, will again be
the barrel IT is in communication with the 30
open air through the pipe o.and its eontinu-

lowored, lever D C will be raised, and the
ation o', as well as cock M and discharge-

w

~
w

T
23

s

speed of the engine will thereby be automat-+
ieally inereased. What has been previously
said about the advisability of limiting the

N
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As already stated, the regulating
deviee, Fig. 1, will now act in the same man-
ner as if the dynamometrie appa atus be-
{ween ¢ and I3 were entively dispensed with
and as if the lever ¢ were simply connected
with the end Bof the adjusting-leverB3 .\ by
a rigid bar C B The static governor will,
therefore, givetheengine ihe number of revo-
Lutions for which itlias heen adjust ed through

“the hand-wheel E.

We will now suppose
waler consumed hecomes less. The piston of
the accumulator will then rise and it will be
desirable to automatieally reduce the speed
of the prump in accordance with the reduced
consumption of water. This will be effected
through the governor forming the subjeet of

on and shown in Figs. 1 and 2 in
the following manner—that is to say: Assoon
as 1he piston of the aceumulator has risen to
a certain height anarm connected therewith,
but not shown inthe
haundle « of the three-way eock M from below,
and as the piston continues to rise will lift it
up still farther until it ultimately reaches the
position «’. Inthis position the water in pipe

pipe o

{hat the amount of

o8 will, by means of the said three-way cock -

M and thepipes o' and o, be
munication with the space
J, the latter will he pressed out of its barrel,
thereby pressing down the adjusting-lever B
A and causing the number of revolutions of
theengine to beeome redueced by reason of the
Tower position of the governor-balls resnlting
therefrom, and the adjusting-lever will be
subsequentiy drawn Dack into its previous
position, thus again seeuring the requisite
cut-off tor the steam-cylinder, all as herein-
‘hefore deseribed. 1f the econsumption of wa-
{er subsequently inereases and the piston of
the accumulatorbe cm'rvspondingly10\\'01'ed,'
{hen the second arm connected therewith, but
not shown in the drawings, will press down
{he handle of the three-way cock M into the
position @, thus again eausing the same po-
sitibn of the cock and its conneetions as
<hown in the drawings. The waler within
thie pipe o will- be again cut off and the space
above the plunger
communieation with

Dbrought into com-
above the plunger

the open air again

“through the coele M and discharge-pipe o,

w

Cviously shown, this will

6o

“in this areangement the p

63

The water colleeted above {he plunger I he-
ing thus allowed to discharge into the open
adr, the saitl plunger will be drawn into the
Dharrel again through the spring [ As pre-
againeanse the -
Ler of revolutions of the governoy and henee
also of the cngineto be inercased, and
sme tine the regulating mechanism will be
hrought back into its original position.

IMig. 2 showsa muodification ol the arrange-

watus in Fig, 2t

ment of the auxiliary app
ipe o is Hkewise
in communication with (he
of diseharges into the open air, and the pipe
o' Is conneeted with pipe o and henee also
wilh the barrel 11, Fig. 1 When the piston

drawings,will strike the.

J will be bronght intor

at the.

waler, the pipe |

i of the accumulator rises, an arm connected
therewith, but not shown in the drawings,
will strike against an clongation v of a valve 7¢
v from below and thereby lift the said valve
r, thus’ causing the water to be admitted
from 1he pipe ¢ into o’ and o and to enler
the barrel 1I'above the plunger J, pressing
the sanie out of its barreland thereby tend- 75
ing 1o reduce the speed of the engine. _
course some of the water will at the same
time escape into-the open air through -the
open discharge-pipe ot lowever, the dis-
charge-opening of the said pipe 0? being made 8o
of much smaller seetional area than those of
the pipes ¢%, o, and v a certain pressure, al-
though of reduced volume, will still prevail
within the said pipes and connections, this
pressure being stil
upon the plunger J to overcomethe pressure
of the spring f. When the piston of the ac-
cumulator is'subsequently loweredagain, the
arm above referred to as being connected -
with it will likewise be lowered with if, eaus- 90
ing the valve v and its elongation v’ 'to drop .
and to again eut off the water within the pipe *
o* from the regulating apparatus, whereupon:,
the spring f will again draw the plunger '
back intoitsbarvel, the
the plunger being foreed out of the discharge-
pipe * into the open air and the engine will
Degin to run faster, R .

The discharge ¢%, Iig. 27, may also. be ¢n-

gation ¢’ of -the valve so as not to fit quite -
closely with the valve-chamber—say by dis-
pensing witha stuffing-box and simply allow-
ing it to enter the valve-chamber through an
aperfure with a certain amount of play.
spacathus formed will then take the place of
the speeial discharge-pipe 0% L
The auxiliary apparatuses shown in Figs.
ot and 2¢ may be applied in cxactly the same

represented in Tig. 3, as well as with that in
g 1. Tt is also ohvious that in applying
the auxiliary apparvitus of Figs. 2° and it
14 nob necessary, either as regards Iig. 1 or
Tig. 3, to give the sprin
{o depend just exactly frem the pressure of
the workive liquid w ¢he accumulator,
All that'is r‘equir(',d in this xospeet is that on
L the onie hand® this tension shall be less than

-

{he-full pressire excrted upon the plungerJ, 20

|

E Figs: 1 and 3, on the part of the working
‘ liquid in ease of the deviee in Fig. 2" and less
L than the reduneed.pressure in the case of the
deviee in Fig, 25, and on the other hand that
‘ {he tension shall.be

! rJ back into its
f
1
|
ll
|
|
i
1
|
|

position of rest
Uwhen (he pressure of the working liquid has
consed to aet upon the plunger and at the
{n overcome the resistance of the

the plunge

bsame time
intermediate parts for
ments between the gove
valve gear. - These two opposite limits for the

fension of the springs [ are so far removed
D rrom each other as o ronder it very easy to

pnor and expansicn-

sufficient in its action 85

water collected above 95 -

tirely dispensed with by arranging the clon- 100

The 105

manner in connection with the coustruetion 110

*auy speeial tension 173

af loast suflicient todraw 123

{ransmitting the move- 132
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dries, and the like, .

v

secure some intermediate degree of fension !
with the apparatus for regulating the steam-

T

by properly adjusting the serews i

and 3.

Pigs. 1

What has bLeen previously siated with re-
gard to automatieally bringing (le engine to -
a standstill and attomatically producing a

minimum number of revolutions of the same
without causing a dead stop through {he

3

mechanism in Fies, 1 and 3

s of special im-

portance in the case of such pumps fur aeeu-
mulators as those in which ihe pistons ape !
nearly always working in their hishest pooxi-

tion, which they must not be allowed to .
ceed.  Nowsupposing that by certaln means;
the particulars of which do not here coneern
us, provision had been made forautomaticail
bringing the engines for the foreing-pumyps
to a staudstill cach time the piston of the ac-
cumulator had attained its highest position,
(this veryoften occeurringseveral times in the
course of one minute,) in suclr case it may
very easily occur that when the piston of the
aceumulator is lowered the engine will not at
onee move again by itseif, which may prove
of very serious consequences for the ma-
chinery and the people employed on ihe
same—as, for instance, in steel-worlks, foun-
It is thercefore proferable
not {o hring the foreing-pumps 1o a standstill
at a high position of the accumnlator-piston,
but merely to antomati cally give them a mini-
mumnumberofrevolutions. Thesmall quan-
tity of water that is still being lifted by the
pumps at such a small numberof revolutions
may be allowed to escape through safaty-
valves ordischarged through a suitable vaive

" arranged so as to be opened by the acgumu-

40

lator-piston when reaching its highest posi-
tion, unless some other use may be found for
the water,

In the arrangements shown in Figs. 1 and
3 the engine instead of being Drought o a

- standstillis simply given a minimum nwnbor

45
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of revolutions, as already-stated. "Ihis is at-
tained Dy limiting the extent of outward
movement of the plunger J, Figs, 1 and 3,
preferably by means of an adjusiable collar
or similar device in such a manner as to allow
the said plungers to move out of their barvels
only so far at the lowest position of the gov-
eruor-balls as to barely secuve the requisite
cut-ofl throughthe adjusting-lever D3 A, Fig. L.
‘Fig. 4 shows an arrangenient of pipes serv-
ing as an auxiliary apparatus by means of
which the automatie governor as re presented
in Iigs.'1 and 3 may also e applied in the
case of pumps for reservoirs. I'he water is
by means of pipe Q conveyed toa reservoir R
having an overflow S, ¥ig. 1. At its lower
end the said pipe o' communicates with the
reservoir R at «* «* alittle below the level of
theoverflow 8. At its.lowerend the said pipe
o' is provided with a discharge o of smalier
section than the pipe o for automaties Hy re-
moving the liquid from pipe o and discharg-

Angitinte the open air. The pipe oconnected

with the pipe ¢’ laterally is the same fiexihic

i
i
I

|
|
|

|
|
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pipe already referred to as communieating

engine of the réservole-panp. Ro long as the
water within the reservoir B remains helow
the level o® o the automalic regulating de-
viee, Fig. 1 or 3, will remain inactive and the
engine will be making that numberof revolu-
tions o which it hax hoeen adjusted by moeans
of the hand-wheel 1) Fig. 1 orid. Rupposing,
fowever, that the water within {he said PORCY-

1. heginsto rise above the leve] % o
then the pipe o will be filled with water, al-
though part of the watoer will cseape through
tiie discharge o) the Iaiter being of mueh
smaller section. The pressure of the water
will pass through the flexible pipe o into the
dynamometric apparatus, Fig. Tor3, and will
bring the same into action, as already de-
seribed, in o such a manner as io reduce the
speed of the engine, thus causing the pump
to Tift a corvespondingly small amount, of wa-
ter. I the consumption of water from the
said reservoir R increase again, then the wa-
ter-level will sink, the waterwithin the pipe o’
will he discharged througho® and the pressure
within pipe o, and henee alsowithin the dyna-
mometricapparatus, will cease, the said appa-
ratus resuming its previous position and
theveby causing the engine to regain its former
speed, as already deseribed,

Having thus fully deseribed my invention,
what Idesire to elaim and secure by Letters
Patent is—

1. In & pumping-engine with variable ex-
pansion the ecombination with a strongly
statie centrifugal'vovernor of highregulating
capacity, of an adjusting mechanisn 1D (0
B, amd of means eapable of being operated
substantially as described by the liguid
pumped, for Iengthening and shortening the
rod O B3 of the said meehanism while the en-
gine is running, so as to thereby alter the rela-
tive 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 the total proporiion
of transmission between the stroke or move-
ment of the said member of the val ve-gear
and the throw of the governor-balls, substan-
tially as and for the purpese set forth.

In combination with the adjusting de-
viee I DU Bintermediate the centrifugal gov-
ernorandthe expansion-valvegear of a puinp-
ing-engine asdesceribed, a governor having ce-

=

volr, Wio 3
“.,nl_.l 1.

192

centrically-suspended eylindrical weightsNja

nutIadapied tohave the vertical movements

70

So
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of the'said weights {ransmitted (o it, and a -

chamber RV S earrying the said nutand sur-
rounding the governor-shalt, but .otherwise
freely movable, the said chamber surround-
ing thesaid weights by means of interior hori-
zontal top and bottom surfaces, substantially
as and forthe purpese set forth.

3. 1In combination with the adjusting de-
viee ¥ DO Bintermediate the centrifugal gov-
ernorand the expansion-valve gearofa pump-
ing-engine asdeseribed, a sovernor liiving ec-
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centrically-suspended cylindrical weights N,a
nut F,adapted to have the vertical movements
of the said weights transmitted o it, and a
chamber RV Scarrying the salamnat and sur-
rounding the governor-shaft, but otherwise
freely movuble, the said chamber resting on
the said weights with an interior bouzontal
top surface, subﬂtantmllv as and for the pm-
pose set forth.

4. In combination, with a governor, eceen-
trically - suspended Wewhts, a chamue1 ar-
ranged on the governor-shaft so as to move
freely thereon and surrounding the sail
weights and a nut connceted with the said
chamber and with the regulating-gear of the
steam-engine,substantially asand forthe puz-
pose set f01 th

5. In combination with a governor, cecen-
trically - suspended weights, a chamber ar-
ranged so as to move freely on the governor-
shaft and surrounding the said eylindrical
weights by means of intevior horizontal top
and bottom surfacesanda nutconnected with
the said chamber and with the regulating-
valve gear of the steam-engine, substantially
as and for the purpose set forth.

6. In combination with a governor, eccen-
trieally -suspended weights, a chamber -
ranged so as to move freely on the governor-
shaft and resting upon the said weights with

iteinterior horizontal top surface and a nut
connected with the said chamber and with
the regulaling-valve gear of the steam-en-
gine, sub&tantxal]yas and for the purpose set
forth. - 33

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 but 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® 43
horizontal top surface, substantially as and
for the purpose set forth.

8. In asteam-engine the combination, with
the vovernor-shaft Qof theswinging weights
N, the chamberR V S, the nut ¥ and the de- 50
vices ¥ D CB for tmnsmlttmg movements fo
the regulating-valve gear, substantially as
and for the purpose set forth.

In testimony whereof I have signed my
name to this speeification in the presence of 53

| two subscribing witnesses.

FRAN/ JOSEPH WENQ
Witnesses:
" GEORGE GIFFORD,
Cuis. A, RICHTER.



