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To ta' 77 t rl oinu it Inn (a / rouleern.: 
13e it known that I, FRANZ Jos EPH WEIss, 

() the city of 3:st, ill the canton of Basle 
at Republic' of Switzerland, have in veluted 
; ('ertain (wand tist ful Improvement, in Gov 
('in ()'s, (or which I have obtained Letters lat 
ent as follows: in Switzerland, No. 433, dated 
Sir! ('er 21, SN4), and No. 433/S2, dated 
\lal''} i , S:11; in (enlany, No. 54,922, dated 
filiary 31, SH, No. 5S,3(i), dated October 30, 
! 8:34 , N ( ). 58,3)-4, dated II December ] 1, 18; (), 
it ind N (). 5S, 5 S, dated January 14, 1891; in 
lºra (-e, N ( ). 294, S2:2, dated April 5, 1840, Octo 
er 24, 1S:(, )ecember 1 (), S:) (), and January 

13, S!!! ; in Belgium, No. 9 (), ():)(3, dated April 
5, IS: (), No. 12,52), dated October 2), 1890, 
No. 93,047, dated leven ber 1 (), 1S:) (), and 
No. 3.- 15, dated January 13, 1891; in Great 
Britain, No. 5,729, dated April 15, 1890, and 
in Atistria-Hungary, No. 77/11,904, dated 
April 7, 1 S: ,) of which the following is a 
specificatio, reference loering ladl to the ac 
('ompanying drawings. 

Miy i Vention relat es to engine-governors, 
all (l in ore particularly () governors for use in 
pt lig-engines. 

it te governor's heretofore generally enn 
eloyºoº ( l t lhe prilu (ºi): l object has beeh to Innainn 
tain as uniform a speed as possible for the 
engine under varying resistances. The ob 
ject of my present invention is quite a difie1 
ent one, inasmuch as the object is not to main 
tain a uniforni speed, but, on the contrary, to 

1' vide for varying and adjusting the speed 
of pumping-engines at will within the widest 
limits, so that the speed of the engine and 
collected Water or air pun) may be adapted 
to the annonlint of Work required to be done at 

This variation may be effected 
either automatically or by land or in both 
ways combined while the engine is running, 
the above-mentioned object being attained 
(exclusively by the action of the governor upon 
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 throttling. In order to indicate in the 

name of the improved governor the funda 
lmental difference between it, and the class of 
governor heretofore generally employed, I 
may say that my improved device is an “effect 
governor," while those heretofore employed 
may be termed “speed-governor's.” 
My invention consists in the combination, 

with what I call : “highly static governor,' 
of a peculiar connecting mechanism to be 
more fully hereinafter described. In the accompanying drawings, illustrating 
my invention, Figure I is a vertical sectional 
view of a governor and mechanism embody 
ing my invention. Fig. 2 is a plan of the re 
volving chamber of the governor with the top 
cover removed therefrom, and Fig. 2 a simi 
lar plan showing a modification. 
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. 3 is a vertical section of 
another modified form of the mechanism. 
Fig. 4 is a sectional diagram showing the pipe 
connections for admitting water to the mech 
anism from a l'eservoir. . 

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 impairing the clear 
ness of the description, I will here state two 
facts having special reference to the question 
at issue: - 
C. First. The frictional work per revolution of a steam-engine and of a pumping-engine 
coupled there with 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 samé. It is often wrongly 
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assumed that the said frictional work in 
creases with an increase in the number of 
revolutions of the engine. " - - - v Secondly. If a pumping-engine requiring a 
given useful effect per revolution be coupled 
with an expansion-engine, and the sectional 
areas of the steam-conduit from the boiler, as 
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well as the exhaust-passages of the engine and 
also the sectional area of the passages for the 
liquid in the pumping-engine, be sufficiently 
large, so that within the widest limits of speed 
admissible for the engine a throttling of the 
steam and of the working liquid does not take 
place, or, at least, not beyond a very limited 
extent, then the said steam-engine, 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 running fast or slow. 
Supposing, for instance, that an air-com 

pressoris driven by an 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-cylinder 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 
per revolution is likewise uniform, irrespec 
tive of the speed. Ience the total of both 
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 I will 
hereinafter call the “necessary” cut - off. 
Contrary to the popular idea it is not possible 
to change, the number of revolutious of such 
an engine by varying the expansion unless at 

. the same time the stealit is throttled, be it in 
tentionally or unintentionally. If the steam 
cylinder is given a greater than the necessary 
cut-off, then the engine will run away. If, 
on the other hand, the cut-off is less, then the engine will stop. 

I will now explain tle construction and pe 
euliar operation of my improved device with 
reference to the accompanying drawings. 
The device 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 governor and of 
an intermediate adjusting mechanism be 
tween the said governor and the valve-gear 
of the engine. Each of these two connected 
parts must conform to certain specific con 
ditions, to be hereinafter pointed out, as foll 
lows-that is to say, the governor, as already 
named, must be a highly statie one, or, in other 
words, to each variation in the angular posi 
tion of its balls must correspond a different 
rotary speed of the governor-shaft. At the 
same time the governor employed must be of 
great 'regulating capacity.” By this term, 
as applied to a governor, I mean the quotient 
obtained by dividing the greatest number of 
revolutions of the governor at the moet out 
ward position of its balls by the smallest num 

ber of revolutions thereof at the least out Ward 
position of its balls. I will lic reinafter ex 
plain how a governor should be constructed 
in order to insure this quality in the highest 
degree and I will at the sanne tilne show a 
very suitable construction of such 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 be 
so arranged that one or more parts of the 
mechanism, no matter which art or parts, 
may or will be adjusted in such a manner 
relatively to the other parts of the said mech 
anism, while the pumping-engine is in 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 tQial pro 
portion of transmission between the nove 
mºents of the nut...of the governor and the stroke or movement of that part of the ex 
pansion-valve gear which regulates the cut 
off. Thuis the connecting-rod, CI3 may be madde 
longer or shorter by a screw and a hand-wheel 
E, or the same effect as that attained by thus lengthening or shortening the connecting-i'od 
CB may also be attained in different, other ways-for instance, by providing for turning 
the lever ID C relatively to the lever D F or 
for turning the lever 3A. Inasmuch as every 
adjusting mechanism constitutes a connected 
system of rods for traction or pressure and 
levers, the above conditions for the relative 
adjustment of parts are fulfilled by either 
lengthening or shortening the rodis o' tu' - 
ing the levers into different positions. The 
said adjusting mechanism acts directly upon 
the expansion-valve gear, the latter in the 
present case, as shown in the drawings, being 
supposed to be a 18 ider expansion-valve gear. 
Supposing the device here show to be con 

nected with a steam-engine for driving a lump 
required to lift watet into a reservoir to a ce'- 
tin height, a di supposing that, the steam 
cylinder, the steal)-)ressure remaining uni 
form and the poris locing qui i te open, require 
a certain cut-of-say of 0.3 -this being, as 
we will suppose, the ** uccessary * cut-off, ac 
cording" to tie di: finition of this term as here 
in before given, the the balls of the governor 
wil, by 'eason of the corresponding position 
of the Rider gear, assume a certain position 
or angle of throw. We will suppose this an 
gle to correspond with, say, sixty revolutions 
per minute of the engine, and that the puni 
will 1en)e lifti y, four cubic meters of 
water per itinuts. As iong as no change 
whatever takes liace or is effected, the gov 
ernor will in the usia? manner maintain the 
number of revolutions at sixty per minute 
and the amount of water supplied per minute 
at four cubic meters. Supposing, however, that the quantity of water required becomes 
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less-say one cubic meter per minute-and 
that it be desired, therefore, to correspond 
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II and the dynanometric apparatus between 

lied by the compressor'. 
seven atmospheres, however, the pressure of 

* ( - vier i 3 . A of the regulating-val ve gear, and 
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ner as not to permit the plunger J to be li?ted 
!''on the lottom of the barrel lintil the tension 
() f t lae : it' : ))() \’e the si lidl plunger sllall lhave 
become equal to sevel atmospheres. We will 
Suppose that the quantity 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 E in the 
manner as hereinbefore described, give the en 
gine such a number of revolutions per minute 
as will either be ecual to the retuired maxi 
mum number of one hu: dred per minute ora 
little above. This done, the engine is allowed 
to work on by itself. The apparatus will then 
act as follows-that is to say: As long as the 
air-pressure does not attain the predeter-. 
mined in it of seven atmospheres the plun 
gel J will remain at the bottom of the barrel 

C and l3 will not cone into action, but will 
simply act the same is a rigid bar or connec 
tion between C and 13, the entire regulating 
apparatus maintaining the speed of one hun 
dred or a little more, as originally secured by 
the adjustment of the hand-wheel E. 
Supposing now that six of the twelve rock 

drills were stopped, as the compressor will for a 
while still maintain the previous speed the air 
ressile will now rapidly ilic rease, because ; 

less ai1 is being 'onsumed than is being slip 
\s soon as the air 

pressiure ext:eeds the predetermined inlit of 
air exerted on the plunger J will overcome 
the resistance of the spring f and the plunger 
will le pressed down within the barrel II, 
the rely in turn pressing down the adjusting 

thus causing a shorter cut-off in the steam 
cylinder. As previously explained, the re 
sult would bc that the engine would now come 
to a stanclstil, since the cylinder is no longer 
r" (" (- i ving t ( ** reisite” cut-off. This, how 
ever, is again automatically prevented on the 
p:urt of the apparatus, as the engine, and 
with it also the stiltic: govt in()", Will before 
coming to a stop first begin to run slower, thus 
( " using . t le go Yer un or-balls t o dro) in to a 
lower position of equilibriuin, the adjusting 
l: y (; ; \ thercly being lifted into its pre 
vivos position again through the inter' (ediat e 
vies ) ( 3 l gi se("rigli re 

isit (e out. of (: t-off in the st(ean-(:yli I - 
der. At 1 ( shme t i me t le gove" ( "-sla ?i au el 
ils, 1 he ngine will in ('('o'da } (( with t ( 2 
v(r siti) of the governo"-l):lls ik 

si: ' }}} } }(: ' of revolutions ) {: } } } i in tit('. 
it will ( litiest ot)d fro) tie ('hai'a( ('1' () : 

the parat Is aus describel hat the in“) v(*- 
ni · ts of the plu !nger .J will pc sllrººh aus 1 ( ) 
(t se le lais of the gºveri ()'t o i l' si fall' 
til the rot; Iry sp(' ', ! (of the engi (: t ( ) l ) : il 
(*onsequence reclueerd to stich al ext ("nt als ( ) ; 
(-: use he: “ Pressor at al 1 in) (es t ( ) stilº ply 
jist, the non of air that is retirel ille'r 
he virying circunstances, for if th' ('on 

will have a tendency to run away. 

pressor supplies a greater amount of air then 
the pressure will increase 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 case--that is to say, 
a case in which a greater amount of air is re 
(uired, which may be caused, for instance, 
by four of the six rock - drills previously 
stopped being set to work again. In this case 
the compressor, by reason of the slow speed 
which it is as yet retaining, will be supply 
ing less air than is required. The air-pressure 
will therefore become reduced. This will at 
the same time cause the air-pressure exerted 
upon the plunger J to lbecome 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 13 of tlle adjusting-le 
ver 13 A to be lifted, thus giving the steam 
cylinder a larger cut-off. The previous cut 
off having been the requisite annot it of cut 
off now becomes too great and the engine This, 
however, is again automatically revented 
by the apparatus, the increased speed lifting 
the governor-balls into a more elevated posi 
tion of equilibrium and the adjusting-lever 

3. A being again lowere through the inter 
mediate devices F I) C 3 to such it in Oxtent 
as to again give the requisite amount of (lit 
off for the steam-cylinder. 

Unless provision is made for limiting the 
extent of novement of the linger j as it is 
being pressed out of its barrel, it may occur 
that the engine will be automatically brought 
to a standstill through the apparat is show) 
in Fig. 1 when no compressed air is further 
required, as in such case, even if the number 
of revolutions be ever so small, the ai1'-pres 
sure will still always be increasing and the 
pluger...] be still further pressed out of the 
barrel until finally the cut-off is brought be 
low the requisite a motint. . 

In practice it is by no means desirable to 
have the (ngine this : tu tonati (“:ully bl'Oright 
to a standstill. 
in it the (xt it of the it ward ovement, of 
the lunger in its barrel. This may be ef. 
fected by arranging the upper ("ross-piece R' 
in such a manner as to strike against, the til)- 
per end or continuation of the barrel II, the re y prevet ing the plunger J freon being 
pressed out of the barrel any farther than 
would be suficient to secºure t le requisitc 

i amount of cºut-off for the steann-cylinder' duir 
ing the lowest position of the governor-balls, 
and hence also during the smallest possible 
speed of the governor and engine. It is also 
advisable to provide means for allowing the 
extent of movement, of the plunger t) be al 
justed. By this arrangement the engine is 
secred from being brought to a stalacistill 
by the apparat is, but it wÝ il reiniain i 10 
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It is therefore alvisable b4) 
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and the parts. F D D C will act, the same as one rigid lever F D (3. 
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The Small quality of compressed air (or 
water, as the case may be) supplied by the 
machine at such a minimum speed of the en 
gine may be removed or blown off through a properly-constructed safety-valve. 

Fig. 3 shows a modification of the appa 
ratus represented in Fig. 1, and comsists in 
rendering the adjustment of lever F D D' 
With regard to lever D C automatic. - A dy 
namometric apparatus M II J K, Fig. 3, is 
here provided between the said two levers, 
the said apparatus being actuated by the 
pressure of a liquid. The flexible pipe (), 
connected with the pump to be regulated, 
and receiving from the same liquid, commu 
nicates at its other end with an air-tight 
chainber below an elastic membrane M, ar 
ranged within a casing II, provided on or con 
nected with lever ID C. The movements of 
the nembrane are transmitted to the leyer F 
D ID by means of a pistol J and rod IX. The 
rear portion of lever F I) I)" is drawn toward. 
lever D C by a spring f, the tension of which 
may be regulated at will by means of the 
screw-nut L. The said screw-nut L is tight 
ened to such an extent as not to allow the 
piston J on the membrane to be lifted until 
the pressure of the working liquid exceeds a 
predetermined point, say eight atmospheres. 
By subsequently turning the hand-wheel E 
the speed of the governor is so adjusted as to 
make the pump to be regulated thereby sup 
ply the maximum quaRautity per minute tlhat 
may be desired for the present, or rather a 
trifle more. . 

As long as the tension of the liquid does 
not exceed the above predetermined pressure 
of eight atmospheres the piston above the 
membrane will remain in its lowest position 

As soon, however, as the pressure of eight atmospheres is reached 
and about to be exceeded the membrane M 
and piston J will be lifted from their lowest 
position of rest, and the levels ID ID' and DC 
Awill be pressed away from each other, or, in 
other worls, the angle B will become reduced. 
As the lover F D D, by reason of the inertia 
on the part of the static governor connected 
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with the nut F, will in the first moment still 
remain in its position, the lever D C will be 
pressed down, and the speed of the governor, 
and hence also that of the engine connected 
with the sanc, will in consequence beautomat 
ically and correspondingly reduced in exactly 
the same manner as already explained with 
reference to the construction shown in Fig. 1. 
Supposing that the pressure of the work 

ing liquid now becomes reduced again-say 
in consecuence of an increase in the consump 
tion of the same the piston on the mem 
brane, by reason of spiring f, will again be 
lowered, lever D C will be raised, and the 
speed of the engine will thereby be automat-º 
ically increased. What has been previously 
said about the advisability of limiting the 

extent of movement of the plunger J, Fig. 1, 
applies also in case of the piston J, Fig. 3. 

It is obvious that the construction of my 
apparatus as described 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 to secule the maximum supply of liquid or 
gaseous fluid as may for a time be required 
and to enable the speed of the engine to be 
automatically reduced to any desired extent, 
when the pressure of the working liquid or 
fluid exceeds a predetermined limit. 

75 

80 The particular construction of the appara 
titls as above described is not suitable, how 
ever, for regulatilig the following classes of 
pumps-that is to say, first, force-pumps for 
hydraulic accumulators driven by water or 
air, and, secondly, water-pumps for discharg 
ing their water into a reservoir situated at a certain height. 
in the pumps above mentioned the pres 

sure of the working liquid alway's remains 
uniform, and in pumps of the first kind de 
pends on the pressuire exerted upon the pis 
ton of the accumulator, and in pumps of the 
second kind on the height at which the reser 
voir is situated above the pump. It is not 
possible to regulate such punaps by the valry 
iing ressure in the malaner above described, 
for this reason, that varying pressures are, 
in these cases, not intended or do not occur. 
Another kind of regulation, however, is de 
sirable for cases of this kind-that is to say, 
in pumps of the first kind above referred to 
it is desirable to slacken the speed of the 
pump as the piston of the accumulator ap 
proaches its highest position, and in pumps 
of the second kind to slacken the speed of the 
pump as soon as the water in the reservoir 
reaches a certain level. These objects may 
in the case of pumps for accumulato's be at 
tained by means of the auxiliary devices 
shown in Figs. 2' and 2' in connection with the 
covernors forming the subject of this speci 
lication, and in the case of reservoir-pumps 
by means of the arrangement of pipes shown in Fig. 4. 
Instead of arranging the flexible pipe O, 

Fig. 1, so as to communicate with the water 
of the accumulator direct it is first connected 
with a three-way cock M, Fig. 3, by means 
of the pipe o'. Another pipe o'likewise enter 
ing the three-way cockM communicates with 
the water in the accumulator, and a tlh trd pipe 
o' is provided for discharging the liquid into 
the openrair. In the position of the cock as 
shown in the drawings-that is to say, when 
the handle a of the plug is lowered-the water. 
is not in communication with the regulating 
uinder pressure, since the space above it within 
the barrel II is in communication with the 
open air through the pipe O and its continu 
ation o', as well as cock M and discharge 
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apparatus, and the plunger J, Fig. 1, is not 
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pipe (). As already stated, the regulating 
(de vice, Fig. 1, will now act in the same man 
ner as if the dynamometrie apparatus be 
tween () and 3 were entirely dispensed with 
in as if the lever (" were simply connected 
with the end is of the adjusting-lever is .\ by 
: rigil bar ('' }}. The static governor will, 
i herefore, give the engine the nu?univer of revo 
utions for which it has been adjusted through 
th( hall (l-wheel E. 
We will now suppose that the aaount of 

Water consumed becomes less. The piston of 
tle accumulator will then rise and it will be 
(lesirable to automatically reduce the speed 
of the pinn) in accordance with the reduced 
consumption of water. This will be effected 
through the governor forming the subject of 
my invention and shown in Figs. 1 and 2 in 
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the following in anner-that is to say: As soon 
as the piston of the accumulator his risen to 
a certain height an arm connected there with, 
but not shown in the drawings, will strike the 
handle (t of the three-way cock MI from below, 
and as the piston continues to rise will lift it 
up still farther until it ultimately reaches the 
position (t". In this position the water in pipe 
(i will, by means of the said three-way cock 
Yi and the pipes o' and O, be brouglht into con 
munication with the space above the plunger 
.J., the latter will be pressed out of its barrel, 
thereby pressing down the adjusting-lever 3 
A and causing the number of revolutions of 
the engine to become reduced by reason of the 
lower position of the governor-balls resulting 
there from, and the adjusting-lever will be 
subsequently drawn back into its previous 
position, this again securing the requisite 
("ut-off for the steam-cylinder, all as herein 
before described. If the consumption of wa 
ter subsettuently increases and the piston of 
the accumulato' be correspondingly lowered, 
then the second arm connected there with, but 
not shown in the drawings, will press down 
the handle of the three-way cock M into the 
position (i, thus again (?: 11 sing the sa ime po 
sit in of the cock and its connections as 
show'n in thç drawings. The wat ter withi 
tle pipe () will be again cut of and the space 
above the plunger J will be brought into 
eo mu nie 'ation wit li tle open air again 
through the 'ock Yi and discharge-pipe (i. 

5 5 

The water collected above the plunger I be 
ing thuis allowel to disch:rge in tot hoe open 
air, the sail plunger will be drawn into the 
barrel again through the spring?. As pre 
vitsy show, this will again (; so the nun 
ler o revolutions of fle governo" and hence 

s; e inte le regulating mecanis will locº 
}) rouglht !): « k int () its original position. 

Fig. 2“ shows : notification of the arrange 
nient of the auxiliary appart is in Fig. 2". 

* In thuis arr; gement. the pilot' ( /* is like wist 

65 
it ('innic": it) with the wat ('i', t ( ; it 
(jº (lischarges int () {he open ; i', : « I the libe 

u o" is connected with bi pº to and her tº also 
with the are il, Fig. . When he pisto 

of the accumulator rises, an arm connected 
there with, but not shown in the drawings, 
will strike against an elongation v' of a valve 7c 
from below and thereby lift the said valve , thus causing the water to be admitted 

from the pipe of into o' and 0 and to enter 
the barrel II above the plunger J, pressing 
the same out of its barrel and thereby tend- 75. 
ing to reduce the speed of the engine. Of . 
Course some of the water will at the same 
time escape into the open air through the 
open discharge-pipe o'. I Iowever, the dis charge-opening of the said pipe obeing made 8o 
of much smaller sectional area than those of the pipes o, o', and o a certain pressure, als. 
though of reduced volume, will still prevail 
within the said pipes and connections, this 
pressure being still sufficient in its action 85 
upon the plunger J to overcome the pressure 
of the spring f. When the piston of the ac 
cumulator is subsequently lowered again, the 
arm above referred to as being connected . 
with it will likewise be lowered with it, caus- 90 
ing the valve : and its elongation 'to drop 
and to again cut off the water within the pipe 
to from the regulating apparatus, whereupon. 
the springf will again draw tle plunger J. 
back into its barrel, the water collected above 95 
the plunger being forced out of the discharge 
pipe to into the open air and the engine will 
begin to run faster. The discharge o, Fig. 2, may also be en tirely dispensed with by arranging the cloa- foo 
gation of the valve so as not to fit quite 
closely with the valve-chamber-say by dis 
pensing with a stuffing-box and simply allow 
ing it to enter the valve-clannber through an 
aperture with a certain annount of play. 
space thus formed will then take the place of 
the special discharge-pipe o. . . . The auxiliary apparatuses shown in Figs, 
2' and 2" nay be applied in exactly the same 
Innan mer il connection with the ' ('onstruction l 
represented in Fig. 3, as well as with that in 
Fig. 1. It is also obvious that in applying 
the auxiliary apparatus of Figs. 2' and 2 it 
is not necessary, either as regards lig. 1 o' 
Fig. 3, to give the sp. any special tension 1 
to depend just exactly from the pressure of 
the workit: liquid withija dhe aeet i mulato!", 
All that is tequired in this respect is that on 
the one laid this tension shill be less than 
the fail pressure exerted upon the plunger J, i. 
Figs. l and 3, on the part of the working 
liquid in ease of the device in Fig. 2' and less 
than the relieved pressure in the case of the 
device in Fig. 2, and on the other land that 
the temsi(}? sl?: ll. be tat lest sti flieicht t() (l'aw I : 

Thie. Io5 

. ? 

15 

the plunger J back into its hosition of rest 
when the pressure of the working lic uitl as 
('eased to act upon the plunger an at the 
s mn time to ovverºon the resis fance of the 
intermediate parts for transmitting the move- I 
ments bet weten the governor and expansifll 
valve gear. These two opposite limits for the 
tension of the springs far: so far removett 
Iron 'ath other as to reiter it very ('asy to 

3D 
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Secure Some intern ediate degree of tension pile already referred to as communicating by properly adjusting the sere wis , Figs. 1 
and 3. 

engine of the l'eservoir-lan). What has been previously stated with re gard to attomatically bringing the engine to 
a standstill and automatically iroducing a 
minimum number of revolutions of the same 
Without causing a dead stop trigh the 
lechillaisin in figs. I and 3 is of special in 

I o portance in the case of suci unos i')' - - 
nì tulato's as those im w lich le pist ons : " . 
early always working in their aige est ): si 

tion, Willich they must not pe allovy Q { { |x - 
ceed. Now supposing that by certain nets; 

I 5 til e particulars of whie? do tot here concer 
us, provision had been made for automatical y 
bringing the engines for the forcing-puins 
t() a standstill each time the piston of tile ac 
Cumulator had attained its highest position, 

2O (this very often occurring several times in tie 
course of one minute,) in such case it inay 
very easily occur that when the piston of the 
accumulator is lowered the engine will not at 
once move again by itself, whici innay prove 

25 of very serious consequences for the na 
chinery and the people eimployed on the 
samle—as, for instance, il steel-vyo'lks, fouin 
dries, and the like. It is therefore preferable 
not to bring the forcing-unps to a standstill 

3o at a high position of thic accum lator-pistol, 
but mercly to automatically give them a mini 
im un number of revolutionus. The small quan 
tity of water that is still being lifted by the 
pumps at such a snáll at moet" of ure yoktutions 

35 may be allowed to escape though safety 
valves or discharged through a suitable waive 
arranged so as to be opened ly, the aegunu 
lator-piston when reaching its highest posi 
tion, unless some other use inay be found for 

4o the Water. 
In the arral geneiats sh9wn in Figs. 1 and 

3 the engine instead of icing brought to a 
standistill is simply given al mi i im u m m un per 
of revolutions, as aiready stated. This is at 

45 taimed by liiting the cxtet of outwarl 
imovement of the plunger J, Figs. and 3, 
preferably by means of an adjustable collar 
or similar device in such a nailler as to allow 
the said plungers to move out of their barrels 

5c only so far at the lowest position of the gov 
ernor-balls as to barely secure the requisite 
cut-off through the adjusting-lover 3A, Fig. 1. 

Fig. 4 shows an arrangen cht of bipes selv 
ing as an auxiliary apparatus by means of 

55 which the automatic governor as represented 
in Figs. 1 and 3 may also be applied in the 
case of pumps for reservoirs. The water is 
by means of pipe Q conveyed to a reservoir R 
having an overflow S, lig. 4. At its lower 

6o cnd the said ibipe o'communicates with the 
rescervoir R. at da* a * a little below the level of 
the overflow. S. At its lower elud the said pipe 
o' is provided with a discharge o' of smailer 
section than the pipe o' for automatically re 
moving the liquid from pipe o' and discharg 
ingitinto the open air. Tie pipe () con accited 

65 
with the pipe ö' laterally is hê sanne filexible 

VYiti il C a pi'at its fo ir l'egulat i g t le stee aa 
So long as the 

YY’atce” withi tle n'esc: 'v' oir R reis below 
the devº4:? (z* (z* t !le automaticº regulating dle 
vice. Fig. 1 or 3, will retain inactive and the 
eligine will be making that number of revolut 
tions to which it has been adji is tely, means 
i f the hall-wheel E, Fig. I or 3. Supposing, 
\{ir, Fig. 4, legins to rise above the level gia 
then the line to wi} :e filled with water, al 
i lough part of the satel' will escape through 
{ 1 € {iscarge (º, the liter lying (?º nich 
smaller section. The pressure: (); he water 
will Nilss through the flexible pijpe , ii to the 
(ly na noimetric aparat us, Fig. 1 or }, and will 
ling the same into action, as already de 
scribed, 
speci of the eligine, tlius causing thc lotnp 
to lift a correst inclingly small amount of wa 
. *f the consumption of water from the 
said reservoir IR increase again, then the wa 
ter-level will silk, the water within the pipe o' 
Will be discha igedtlaroughs)',and the pressure 
within pipe (), and hence also within the dyna 
in olnetrical paratus, will cease, the said appa 
l'ºù ils l'est tunning its previous position and 
tlhereby catising the engineti) reg:lin its fol'nor 
speed, as already described. 

i ving this fully described? ny i vention, 
what I desire is claim and securely Letters 
i’atent is 

1. :!rm : pu nn ping-engine wºit liu vº: rilalble ex 
pasion tile (onlbination with a strogly 

| static centrifugalgovernor of high regulating 
capacity, of an adji Sting mechanis F i) { 

| }3, ali (l of manca ins (: }:}}lce of being operatel 
substantially as described by the lituic 
pl'imped, for lengthering and shortening the 
red C is of the sail mechanism while the en 
gine is runiaing, so as to thereby alter the rela 
*iv? positions i f tle nie?mbor w?nich regulates 
te cut-off in the expansion-Valve gear and of 
the balls of the centrifugal governo", without 
at the same time altering the total proportion 
of transmission bet wich tle stroke (or nowo 
ment of the said neinbet' of the valve-gear 
and the throw of the goverlor-balls, substan 
tially as and for the purpose set forth. 

2. in combination with the adjusting de 
vice ) C is in termediate the centrifugal gov 
erno 'undtle expasion-valvo gear o?a pin p 
ing-e Sile as described, a governor having ec:- 
centrically-suspended cylindrical weights N.a. 
hut, adapted to have the vertical movements 

il suci a na C” s t () l’educe te 

7 ? 

5 

So 

9c. 

t I. ? 

I is 

of the said weights transmitted to it, and a 
chamberli. V S carrying the said latt, and sur 
rounding the goverior-shaft, but otherwise 
freely movable, the said chamber surround 
ing the said weights by means of interior hori 
zontal top and bottom surfaces, substantially 
as : ai (i fortle pi ripose set forth. 

:3. i i eoilipi i ation vitin the adjusting cle 
vice U 3 internaediate the centriftigt gov 
cl'holº and the expansion-valvegear of a !) un !)- 
iiag-agine as described, a governor haiving ec 
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centrically-suspended cylindrical weightsN,a its interior horizontal top surface and a nut 
nut F, adapted to have the vertical movements 
of the said weights transmitted to it, and a 
chamber RV Scarrying the saianut and sur 

5 rounding the governor-shaft, but otherwise 
freely movable, the said chamber resting on 
the said weights with an interior horizontal 
top surface, Substantially as and for the pun'- 
pose set forth. 

to 4. In combination, with a governor, ecceni 
trically-suspended weights, a chaniber ar 
ranged on the governor-shaft so as to move 
freely thereon and surrounding the sail 
weights and a nut connected with the sail 

I5 chamber and with the regulating-gear of the 
steam-engine, substantially as and for the put 
pose set forth. - 

5. In combination with a governor, eccen 
trically-suspended weights, a chamber ar 

2o ranged so as to move freely on the governor 
shaft and surrounding the said cylindrical 
weights by means of interior horizontal top 
and bottom surfaces and a nut connected with 
the said chamber and with the regulating 

25 valve gear of the steam-engine, substantially 
as and for the purpose set forth. 

6. In combination with a governor, eccen 
trically-suspended weights, a chamber ar 
ranged so as to move freely on the governor 

3o shaft and resting upon the said weights with 

two subscribing witnesses. 

aconnected with the said chamber and with 
the regulating-valve gear of the steam-en 
gine, substantially as and for the purpose set 
forth. 35 

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- 4o 
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 interiof 45 
horizontal top surface, substantially as and 
for the purpose set forth. 

S. In a steam-engine the combination, with 
the governor-shaft Qof the swinging weights 
N, the chamber R W S, the nut F and the de- 5o 
vices F D Cl3 for transmitting movements to 
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 55 

FRANZJOSEPH WEISS 
WWitnesses: 

GEORGE GIFFORD, 
CHÁS. A. RICHTER. 

  


