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This invention relates to improvements in tur 
bines and especially to a type of turbine Which 
is frequently combined with a generator to form 
a turbo-generator unit. - 

It is one object of this invention to design the 
operative elements of a steamsturbine so that sa 
most efficient operation may be obtained thereby. 

It is a further object of the invention to 
Simplify the maintenance required by a turbine 
unit. The adjustment as well as the renovabil 
ity of Several elements in the turbine unit may 
be conveniently made, according to the instant 
invention, Without dismantling other elements of 
the unit. 

It is a further object of the, invention to so in 
prove the design of the: governor; element. Which 
is a SSociated With turbines of the type according 
to the instant invention that a sticking thereof 
is prevented, and a frequent cleaning thereof, 
necessitated by impurities in the water forming 
the actuating fluid, is obviated. 
Other objects and purposes will appear from 

a more detailed description of the invention taken 
in conjunction with the accompanying drawings, 
Wherein; 

Fig. 1 is a sectional view. Of the turbine. unit 
with certain parts in elevation, 

Fig. 2 is a right. end view. of Fig. 1, and 
Fig. 3 is a left end view thereof. 
In Fig. 1, the turbine casing, generally desig 

nated as 1, is integral. With a Wall2, Onto. Which 
is attached the electric generator unit 70. (Fig. 
3), the output: of which is utilized for the energi 
zation of locomotive headlights: or other energy 
consuming elements. The shaft. 3... which ex 
tends along the turbine unit and the electric 
generator is Supported in the bearing 4 as well 
as in a bearing, not shown, at the remote end 
of the electric generator, 70, having ventilating 
blades 5. The turbine wheel, composed of a 
frame-8, and a series of blades or buckets 9, is 
rigidly fixed to shaft 3 and is suitably designed 
for rotation in a bearing bush 7 fixed to the end 
wall of the turbine casing 1. The turbine casing 
is completed by a turbine. head or cover 10, which 
is detachably fixed to the casing 1 by means of 
Se Veral bolts 60. , - 
The turbine wheel 8 is rotated by means of a 

stream of an actuating: fluid Such as Steam is 
suing from the nozzle 1 (Fig. 2) against the 
blades 9. To more: efficiently, utilize, all the avail 
able energy, a guiding element 41 having chan 
neis. 42 therein is fixed by means of bolts 43 to 
the casing ... these channels.tedirect the steam 
exhausted from the wheel at ; one point to the 

wheel at another point, before the final paSSage 
of the steam. from the exhaust chamber through 
outlet 14. The nozzle 11 is removably fixed in a 
valve unit 12, which is bodily detachable from 
the turbine casing by the removal of four bolts 
15 (Fig. 3). A pipe 13 is connected to the inlet 
socket of the valve unit for supplying: steam to 
the steam chest 16...and from there through the 
valves to the nozzle. The valve unit 12 is formed 
with a chamber 16 in the interior thereof in 
which is fitted a slidable shell 17. The latter has 
a shoulder 18, which is maintained pressed 
against a corresponding slopes on the inside of 
valve unit 12 by means of a spring 31 in a recessed 
nut 30 operating against a seat 29, connected with 
the shell 17. The Spring may be removed-in 
dependentiy of the unit by the withdrawal of the 
recessed nut 30. The complete valve assembly 
embodied in the shell .17 may then be withdrawn 
from the jacket of the valve unit 12 for cleaning 
or replacement without removing the steam pipe 
13. An annular recess 19 on the inside of the 
valve unit 12 is in alignment with apertures. 21-in 
the hollow portion of shell 17, which in turn are 
in communication with the steam chamber 16 by 
means of apertures 22 in the shell. A plunger 20 
at the end of stem 27 is operative in the bore of 
shell 17 and has enlarged portions 24, 24 co 
operating with a constricted portion 23 in the 
bore of shell 17 to variably control the amount of 
steam passing from the chamber 16 to the an 
nular recess 19 which communicates with the 
nozzle 11. The steam passage in the interior of 
shell 17 is normally maintained open to a prede 
termined amount by the tension of spring 27, 
fixedly seated at one end to the shell 17, against 
the head 28, connected to the plunger stem 26. 
Upon an increase in the speed of rotation of the 
turbine wheel, the governor mechanism described 
hereinafter operates the plunger 20 through the 
control lever 36 with its adjusting screw 33 
against the tension of spring 27 to throttle the 
passage of steam to the nozzle 11. Should this 
plunger become inoperative for any reason, the 
lever 36 acts upon the shell 17 through the inter 
mediary of spring 27 to cause a shifting of the 
shell against the force exerted by spring 31 to 
carry the apertures 21 in the shell out of align 
ment with the recess 19 in the valve unit to cause 
a throttling of the steam to the point where the 
rotation of the turbine wheel is within the de 
sired limit. ? ” * . . - 

In Order to vary the effect of the governor 
mechanism, upon the valve, the adjusting screw 
33 may be rotated by the removal of cap 35 from 
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the turbine head 10 even while the machine is 
running. This is possible because the end of 
the valve unit is disposed in an auxiliary casing 
which is separate from the exhaust steam cham 
ber. The adjustment is set permanently in the 
split end of lever 36 by a tightening of screw 34. 
The improvement in machines of this type is 

readily apparent by an examination of Figs. 1 
and 3 wherein the simple detachability of the 
Valve unit 12 together with the nozzle 11 is 
illustrated. Thereby defective parts may be eas 
ily replaced and nozzles may be interchanged 
Without difficulty. Furthermore, because of the 
easy detachability of the valve unit or of the 
valve assembly only, without requiring the dis 
mantling of any other part of the machine, the 
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cleaning thereof is rendered very simple. 
In order to exercise control upon the valve sup 

plying steam to the nozzle, a governor mecha 
nism is mounted upon shaft 3 and exercises the 
desired control upon the valve in accordance 
with the speed of the shaft. In Fig.1 the gover 
nor mechanism includes a plurality of angu 
larly shaped weights 44, which are pivoted at 
44b in bearingS 78 fixed to the Wheel, and which 
are capable of assuming different positions in 
accordance with the centrifugal force exerted 
thereby in the course of rotation of the wheel 8 
and the shaft 3. The short arms 44a of the 
Weights. 44 operate against a sleeve 45 shiftable 
on shaft 3. The force exerted by the centrifugal 
action of the weights 44 is imposed upon sleeve 
45 against the tension of a spring 46 surround 
ing the sleeve. The effect of spring 46 may be 
adjusted by the shifting of the collar 62 against 
which One end of the Spring is seated. This ad 
justment may be made by rotating nut 68 into 
the end 50' of the housing described below. The 
end of sleeve 45 is fitted as a thrust bearing 48 
exerting a pressure against the extremity 49 of 
lever 38 which is fixedly attached at its other 
end to a shaft 37 journalled in the turbine head 
10. An increase in speed of shaft 3 effects an 
axial displacement of sleeve 45 by means of the 
weights 44 acting thereon. The thrust exercised 
by the sleeve 45 is in turn imparted to lever 38, 
shaft 37, and lever 36 which, as explained above, 
causes a throttling of the steam by the valve unit, 
which in turn exercises its effect to decrease the 
speed of the wheel until a desired condition of 
equilibrium is reached. 

Heretofore, the impurities in the water in some 
localities, and consequently in the generated 
steam, caused sticking and faulty operation of 
the governor elements. To overcome these de 
fects, a cleaning of the governor was frequently 
necessary, representing a great expense and loss 
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in time. According to the invention, an aux 
iliary protective housing 50 surrounds the opera 
tive parts of the governor and protects them 
from the action of the steam in the exhaust 
chamber 40. This housing or casing is detach 
ably connected to the wheel 8 by means of bolts 
51 and is rotatable therewith. ... The housing 50 
may contain a lubricating oil which assures a 
Smooth functioning of the operating parts of 
the governor mechanism. The extension 50' of 
the housing, having bearing rings therein, is ro 
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tatable in a bearing bush 53 fixed onto partition 
58 in the turbine head 10, operating in the man 
ner of a stuffing box for the steam in the exhaust 
steam chamber 40. Beyond the partition 58 is 
formed a chamber 64, maintained at atmospheric 
pressure by means of a port 63 therein. A dust 
tight compartment is formed at the end of the 
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turbine head by means of a disc 57 enclosing the 
chamber 64. A cap or cover 54 is secured to the 
end of the turbine head by means of bolts 55 to 
complete the dust-tight compartment 65 in which 
is disposed the lever 38 operated upon by the 
thrust bearing 48 of sleeve 45. In view of the 
interposition of the chamber 64 at atmospheric 
pressure between the exhaust steam chamber 40 
and the dust-tight compartment 65, no packing 
is necessary for the parts working in conjunc 
tion with sleeve 45. If any Steam should paSS 
the journal bearing 53 in partition 58, it would 
exhaust to the atmosphere before it could pass 
into the compartment 65 and from there to the 
operating parts of the governor mechanism. 
The interposition of chamber 64, although de 
sirable, is not essential for the obtaining of the 
many advantages resulting from the instant in 
vention. In order to prevent any steam leakage 
around the valve from affecting the governor 
parts, the shaft 37 passes through a close fitting 
portion 87 of the housing between the auxiliary 
housing 65 and the auxiliary housing 89 formed 
in the lid 10. A relief port 90 adjacent the rock 
shaft 37 prevents: any leakage steam from the 
valve unit from passing on to the auxiliary hous 
ing 65 with likely admittance into the governor 
mechanism casing 50. . . 
The turbine head 10 may be removed by means 

of bolts 60 to gain access to the turbine wheel 8 
and the governor housing .50 when repail's upon 
those elements are necessary. The complete 
transmission mechanism between the governor 
and the valve is removable With the head 10. 
On the other hand, when the adjustment of the 
governor Spring 46 is desired, the cap. 54 only 
need be removed to gain access to the corre 
Sponding adjusting mechanism. ........................... :-.-' ?...... 
In Figs. 1 and 2 are shown the supporting feet 

61 for the turbine casing 1, which are in align 
ment With the feet 71 (Fig. 3) Supporting the 
electrical generator unit. In view of the fact 
that the instant invention is not concerned with 
the electrical features, the generator is only gen 
erally illustrated in Fig. 3 at 70, having...the 
brushes 72 cooperating with the commutator 73 
in the manner Well known in that art. . . . . . . . . 

Having described my invention, - - 
1. In a machine of the class described, a cas 

ing, a Shaft. rotatably mounted in Said casing, an 
impulse wheel mounted on said shaft, a valve. 
unit in said casing, an inlet port in said unit for 
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Steam, an outlet in Said casing for exhaust steam, 
a nozzle communicating with said -valve unit 
directing steam upon Said impulse wheel, said 
valve unit comprising throttling means for con 
trolling the flow. of Steam from said inlet port to 
Said nozzle, a governor mechanism mounted for 
rotation within said casing at one side of said 
impulse wheel, transmission means for control 
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GO 
ling said throttling means intermediate. Said 
valve unit and governor mechanism, and a hous 
ing connected to said impulse wheel and rotatable. 
therewith enclosing said governor mechanism 
Within Said casing to exclude: the exhaust steam 
from said mechanism, said housing adapted to 
contain a lubricating medium for said governor 
mechanism. . . . * . . " . . . . - 

2. In a machine of the class described, a cas 
ing, a shaft rotatably mounted in Said casing, 
an impulse wheel fixed to said shaft, a valve 
unit in Said casing, an inlet port in Said unit for . 
Steam, an outlet in said casing for exhaust steam, 
a nozzle removably mounted in said unit termi 
nating adjacent said impulse wheel, an assembly 5 
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for fixing Saidhead to said casing, Saidhead hav 
ing partitions therein for partially forming the 
sexhaust steam chamber of said Casing, a "dust 

in said valve unit for -controlling the flow of 
... steam from said inlet:port to said:nozzle, readily 
-detachable meanis - connecting. Said -Valve uniit, 
"with said assembly and nozzle mounted therein, 

5 to one end of said casing, means adjacent Said 
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--readily detachable means permitting the easy 
withdrawal of said valve assembly only, a gov 
.ernor mechanism mounted within said 'casing, 
- and a transmission System for controlling Said 
valve assembly adjacent the end of the casing 

- opposite the detachable connecting means, be 
tween said valve assembly and governor mech 
anism. 

3. En la machine of the i class described, a cas 
ing, a shaft. rotatably mounted in Said casing, an 
impulse wheel fixed to said shaft, a nozzle for 
directing steam onto said impulse wheel, a valve 
for "controlling the Stipply of steam to Said noZ 
·zle, an-outlet in Said casing forexhauSt Steam, a 
centrifugally operated governor mechanism. 
'mounted. Within Said casing upon one Side of Said 
wheel, comprising a tensioned sleeve slidable oil 
Said shaft and a thrust bearing at the end of 
said sleeve, a removable head for said casing ad 
jacent the end of said shaft, said head having a 

: partition therein for defining the exhaust Steam. 
chamber, a journal bearing in said partition, a 
housing fixed to said impulse wheel separating 
said governor mechanism from Said exhaust 
steam chamber and extending through Said jour 
nai bearing, a dust-tight compartment formed 
On the opposite side of Said partition, Said thrust 
bearing extending therein, and transmission 
means in Said dust-tight compartment for con 
trolling said valve, one element of said trans 
mission means abutting against said thrust 
bearing. 

4. In a machine. Of the class described, a cas 
ing, a shaft rotatably mounted in Said casing, an . 
impulse wheel fixed to said Shaft, a noZZile for di 
recting steam onto said impulse wheel, a valve 
for controlling the Supply of steam to said noz 
zle, an outlet in said casing for exhaust steam, a 
centrifugally operated adjustable governor mech 
anism mounted within Said casing upon. One side 
of said wheel, comprising a tensioned sleeve slid 
able on said shaft and a thrust bearing at the 
end of Said sleeve, a renovable head for Said 
scasing adjacent the end of Said shaft, Said head 
having a partition therein for defining the ex 
haust steam chamber, a journal bearing in said 
partition, a housing fixed to said impulse wheel 
-separating said governor mechanism froin Said 
exhaust Steam chamber and extending through 
said journal bearing, a dust-tight compartment 
formed on the opposite Side of said partition, Said 
:thrust bearing extending therein, transmission 
"means in said dust-tight compartment for con 
, trolling said valve, one element of Said transmis 
sion means abutting against said thrust bearing, 
and a detachable cover on Said head for gaining 
access to said dust-tight compartment to effect 
the adjustment of said governor mechanism. 

5. In a machine of the class described, a cas 
ing, a shaft rotatably mounted in said casing, an 
impulse wheel fixed to said shaft, a nozzle for 
directing steam onto Said impulse wheel, a valve 
for controlling the Supply of Steam to Said nozzle, 
an outlet in said casing for exhaust steam, a cen 
trifugally operated governor mechanisin mounted 
within said casing upon one side of said wheel, 
comprising a tensioned sleeve slidable on Said 
shaft and a thrust bearing at the end of said 
sleeve, a removable head for said casing adjacent 
the end of said shaft, readily detachable means 

pulse. Wheel Separating Said 
from Said steam chamber to exclude fron said 

S 

tight 'compartment and a chamber at atmos 
pheric pressure intermediate said chamber and , 

: compartment, transmission means in said "dust 
- tight-compartment for controlling Said Valve, one 
element of said transmission means abutting 
against Said thrust bearing, anda holSing con 
taining a. lubricating medium fixed to Said im 

governor mechanism 

mechanism the steam therein. . 
6. In a machine of the class described, a cas 

ing, a Shaft rotatably mounted in Said casing, an 
impulse Wheel fixed to Said shaft, a nozzle for 
directing steam onto said impulse wheel, a valve 
for controlling the Supply OfSteam to Said nozzle, 
an outlet in Said casing for exhaust steam, a cen 
trifugally operated governor mechanism mounted 
Within Said 'casing upon. One side of Said wheel 
comprising a tensioned sleeve siidable on said 

- shaft. and a thrust bearing at the end of said 
sleeve, a removable. head for said casing adja 
cent the end of the shaft, readily detachable 2 
means for-fixing said head to said...casing, said 
head having partitions therein for partially form 
ing the exhaust steam chamber of said casing, a 
chamber at atmospheric pressure and a dust 
tight compartment, a lever in said dust-tight 3 
compartment for controlling said valve pivotally 
mounted on Said head, one eind of said iever 
abutting against said thrust bearing, a readily 
detachable cover on said head för gaining access 
to said dust-tight compartment and said control 
ling lever, therein, and a housing fixed to said 
impulse Wheel Separating Said governor mecha 
nisin from Said Stean chamber to exclude from 
Said mechanism the Steam therein. 

7. In a machine of the class described, a casing, 
a shaft rotatably mounted in said casing, an 
impulse wheel fixed to said shaft, a nozzle for 
directing steam onto said impulsewheel, an out 
let in said casing for exhaust stean, a valve for 
controlling the Supply of steam to said nozzle, 
a centrifugally operated governor mechanism 
mounted within said casing upon one side of said 
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wheel comprising a tensioned sleeve slidable on 
the free end of said shaft and a thrust bearing 
at the end of said sleeve, a removable head for 
said casing adjacent the end of the shaft, readily 
detachable means for fixing said head to said 
Casing, Said head having partitions therein for 
partially forming the exhaust steam chamber of 
said casing, a chamber at atmospheric pressure 
and - a dust-tight compartment, transmission 
'means in said dust-tight compartment for con 
trolling said valve, one element of said transmis 
ision means abutting against said thrust bearing, 
and a housing fixed to said impulse wheel sepa 
rating said governor mechanism from said steam 
chamber and extending through said exhaust 
'steam chamber, said chamber at atmospheric 
pressure, and into said dust-tight compartment. 

8. In a machine of the class described, a cas 
ing, a shaft rotatably mounted in said casing, an 
impulse wheel fixed to said shaft, a nozzle for 
directing steam onto said impulse wheel, an out 
let in said casing for exhaust steam, a waive for 
controlling the supply of steam to said nozzle, a 
centrifugally operated governer mechanism 
mounted on said shaft upon one side of said wheel 
comprising a plurality of angular weighted levers 
pivoted adjacent said wheel, a sieeve slidable on 
-the-free end of said shaft, spring means for press 
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comprising a tensioned sleeve, a housing enclos 
ing said governor mechanism and rotatable there 
with having an opening outside of Said steam 
chamber for the end of said tensioned sleeve, said 
opening being maintained at atmospheric pres 
Sure, a removable head for said casing for bound 
ing a portion ci said Stearin chamber, an actuat 
ing shaft mounted in said head, an auxiliary cas 
ing formed in Said head adjacent each end of 
said actuating shaft, a lever in One of Said aux 
iliary casings connected to Said actuating shaft 
and abutting against Said sleeve, a Second lever 
in the other auxiliary casing connected to another 
part of said actuating shaft adapted to control 
said valve, and a port open to the atmosphere ad 
jacent said actuating Shaft between Said two aux 
iliary casings. 

17. In a machine of the class described, a cas 
ing defining an exhaust steam chamber, an im 
pulse wheel mounted in said chamber, a rotary 
shaft driven thereby, a nozzle for directing Steam 
onto said impulse Wheel, a valve for controlling 
the Supply of steam to said nozzle, an outlet in 
Said chamber for exhaust, Stean, a centrifugally 
operated governor mechanism within said cham 
ber comprising an adjustably tensioned sleeve, a 
housing enclosing Said governor mechanism and 
rotatable therewith having an opening outside 
of said steam chamber for the end of said ten 
sioned sleeve, said opening being maintained at 
atmospheric pressure, a renovable inead for Said 
casing for bounding a portion of Said steam 
chamber, a rock shaft pivotally mounted in said 
head, an auxiliary casing formed in Said head ad 
jacent each end of Said irock Shaft, a lever in One 
of said auxiliary Casings connected to Said rock 
shaft and abutting against said sleeve, a readi 
lly - detachable cover for Said -- One aU-Xiliary caS 
ing for rendering said tensioned sleeve readily 
accessible for adjustment, a Second lever in the 
other auxiliary casing connected to another part 
of Said rock Shaft adapted to control Said Valve, 
and a port open to the atmosphere adjacent Said 
rock shaft between said two auxiliary casings. 

18. In a machine of the class described, a cas 
ing defining an exhaust steam charaber, an im 
pulse wheel mounted in said chamber, a rotary 
shaft driven thereby, a nozzle for directing steam 
onto said impulse wheel, a valve for controlling 
the supply of steam to said nozzle, an outlet in 
said chamber for exhaust Steam, a governor nech 
anism nounted within Said chamber; a housing 
Within said steam chamber enclosing said gov 
ernor mechanism to exclude the exhaust steam 
therefrom, a detachable cover for said casing for 
bounding a portion of said steain chamber with 
said housing therein, and a mechanical trans 
mission System for controlling said valve ex 
tending between said valve and governor mecha 
nism mounted on Said cover, Said transmission. 
mechanism terminating in abutting relation only 
without attachment to Said valve and governor 
mechanism, whereby the removal of said cover 
permitS immediate access to said housing and 
governor mechanism. 

5 
19. In a machine of the class described, a cas 

ing defining a, Stearn chainber, an impulse Wheel 
mounted in said chamber, a rotary shaft driven 
thereby, a Valve unit Comprising an external 
jacket extending beyond the ends of said casing, 
an inlet in said jacket, a nozzle mounted in Said 
jacket adjacent Said impulse Wheel, a Valve a S 
sembly mounted within said jacket for controlling 
the flow of Steam from Said inlet to Said nozzle, 
readily detachable means connecting said valve 
unit consisting of Said jacket With the valve as 
sembly therein to one end of Said casing, a gover 
nor mechanisin. Within Said steam chamber oper 
able with said impulse wheel, a mechanical trans 
inission System for Controlling Said valve assemi 
bly adjacent and Outside the end of the casing 
opposite the detachable connecting means, and 
an auxiliary casing for the portion of the trans 
mission mechanism cooperating with the valve 
assembly in the jacket extending beyond the 
Steam chamber Casing, an auxiliary casing for the 
portion of the transmission mechanism cooperat 
ing with the governor mechanism, and a cover for 
Said steam chamber casing having said two last 
mentioned casings formed therein. 

20. In a machine of the class described, a cas 
ing defining a steam chamber, an impulse wheel 
mounted in said chamber, a rotary shaft driven 
thereby, a valve unit comprising an external 
jacket extending beyond the ends of said casing, 
an inlet in Said jacket, a nozzle mounted in said 
jacket adjacent Said impulse wheel, a valve as 
Sembly mounted within said jacket for controlling 
the flow of Steann from Said inlet to said nozzle, 
readily detachable means connecting said valve 
unit Consisting of Said jacket with the valve as 
Sembly therein to one end of said casing, a gov 
ernor nechanism. Within Said steam chamber 
Operable With Said impulse wheel, a mechanical 
transmission System for controlling said valve as 
Sembly adjacent and outside the end of the cas 
ing opposite the detachable connecting means, 
and an auxiliary casing for the portion of the 
transmission mechanism cooperating with the 
Valve a SSembly in the jacket extending beyond 
the Steam chamber casing, and readily detach 
able closure means for said auxiliary casing for 
permitting an adjustment of said mechanical 
transmission System relative to said valve. 

21. In a machine of the class described, a cas 
ing defining an exhaust Steam chamber, an im 
pulse wheel mounted in said chamber, a rotary 
Shaft driven thereby, a valve unit mounted in 
Said Casing comprising a jacket containing a 
Steam chest, a valve assembly and a nozzle, said 
Valve assembly controlling the flow of steam from 
Said Steam chest to said nozzle, readily detach 
able means for mounting said complete valve unit 
in Said Casing, a governor mechanism controlled 
by said impulse wheel and, in turn, controlling 
Said valve assembly, and readily detachable 
closure means in said valve unit for conveniently 
withdrawing said valve assembly only. 
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