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To all whom it may concern. 
Be it known that I, WARNER. T. TABB, a 

citizen of the United States, residing in 
Brooklyn, in the county of Kings and 
State of New York, have invented certain 
new and useful Improvements in Speed 
Regulators, of which the following is a 
specification. - 
This invention relates to an improved 

regulator; especially a regulator to limit 
the speed of power units requiring a motive. 
agent to operate them. - 
An object of this invention is to provide 

a regulator comprising a governing device 
having a driven member that is capable of 
a relatively great range of movement to 
afford a governing or regulating effect; and 
that is subjected to the influence of a fluid 
in motion, the fluid creating an unbalanced 
force acting to turn said member to a greater 
or less extent, according as the available 
energy of the fluid increases or decreases; 
and an element, such as a throttle valve, 
connected to the governing device, and 
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actuated by it, to control the supply of the 
motive agent to the power unit, for the pur 
pose of reducing the supply of said agent, 
or interrupting it entirely, to prevent the 
power unit from exceeding a predetermined 
speed. 
Another object of this invention is to 

provide a regulator embracing a governing 
device adapted to afford the maximum 
torque and efficiency; whereby the govern 
ing device can be made very compact and of 
relatively 'Small size, and therefore easy to 
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mount in almost any position on the engine 
with which the speed regulator is to be 
used. 
A further object of this invention is to 

provide a regulator including a governing 
device consisting of an impeller member and 
a member to be driven or impelled thereby; 
the impelling and impelled members to 
gether enclosing an annular working space 
in which the path of the operating fluid is 
confined: both members carrying vanes to 
be moved in said space, with the vanes dis 
posed at intervals apart, and having their 

faces conforming effectively to the direction 
taken by said fluid; the portions of said 
space between the vanes of each member con 
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stituting in effect pockets or recesses which 
are open only at their fronts" or mouths, so 
that no pocket on either member can com 
municate directly with another pocket on 
said member, but with the mouths of the 
pockets on the impeller presented to the 
mouths of the pockets of the impelled mem 
ber, the mouths of the pockets of one mem 
ber being thus enabled to communicate with 
the mouths of the pockets on the other. 

Still another object is to provide a device 
consisting of an impeller member and a 
member to cooperate therewith; both mem 
bers having the vanes and recesses above set 
forth, and capable of being used for the 
general purpose of producing effects in 
accordance with or in response to the speed. 
of operation, or some mathematical function 
thereof. 

Additional objects and advantages of this 
invention will appear, from the following description taken with the accompanying 
drawings; and the novel features of this 
invention will be defined in the appended 
claims. This disclosure however is ex 
planatory only; and I may resort to changes 
in the shape, size and arrangement of the 
various parts, without departing from the 
nature and scope of the invention; as indi 
cated by the general meanings of the terms 
in which the claims are expressed. 
In the drawings:- 
Figure 1 shows in longitudinal section a 

governing device and the outside of the cas 
ing of a throttle valve connected thereto, ac 
cording to my invention; 

Figure 2 is an end view of the valve 
casing; 

Figure 3 is a horizontal section on the 
line 3-3, of Figure 2: 

Figure 4 is a sectional view of a different 
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throttle valve and casing therefor, showing 
another manner of connecting the governs. 
ing device to the valve; 

Figure 5 is a top view partly in section. 
of what is shown in Figure 4; 
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Figure 6 is a side view, partly in section, 
of a speed regulator according to this in 
vention, with the throttle valve and govern 
ing device made in the form of a single unit; 

Figure 7 is a sectional view on the line 
7-7 of part of Figure 6; 

Figure 8 is a view similar to Figure 1 
showing in longitudinal section a modified 
form of governing device; 

Figure 9 is a side view partly in section, 
showing a speed regulator according to this 
invention comprising a governing device 
mounted in a casing that is integral with the 
throttle valve casing: 
Figure 10 is a section on the line 10-10 of Figure 9. 
Figure 11 is a perspective view of a cup 

shaped element to be disposed in the struc 
ture of the governing device to provide vanes 
therefor; 

Figure 12 is a cross sectional view of said 
element; 

Figure 13 is a side view; 
Figure 14 is a front view of same; 
Figure 15 is a diagrammatic view illus 

trating the disposition of the vanes of the 
driving part or impeller of the governing de 
vice; 

Figure 16 is a similar view of the vanes of 
the member driven by the impeller; 

Figure 17 shows the relative positions of 
the vanes of the impeller and driven mem 
ber and the conformation of the positions of 
the vanes to the path taken by the fluid that 
turns said member; 

Figure 18 is a view similar to Figure 15, 
and Figure 19 is a view similar to Figure 16; 
showing cup-shaped elements providing 
vanes carried by the impeller and the driven 
member respectively. 

Referring first to Figure 1, I show a gov 
erning device comprising a cup-shaped cas 
ing 1, to be rotated by a shaft 2 which re 
volves in suitable bearings in the frame-work shown in part at 3, of a power unit, such as 
an internal combustion or other engine. 
Wherever this engine shaft, engages a bear 
ing in the frame work 3, the bearing may be 
provided with a lining or bushing 4, and the 
governing device may be connected to ac 
tuate a controlling element or throttle valve 
5 fixed upon a stem or spindle 6 rotating in 
bearings in a casing 7. The casing 1 in this 
form has its bottom made fast to a disk 8, 
having a central opening and provided with 
a flaring rim 9; which engages the coned 
edge of a support or head 10 having a hub 
11, which is bored out to enable it to be 
fitted over the end of the shaft 2. In the 
end of this hub remote from the body of the 
head 10 are notches or recesses 12 at opposite 
points, and the shaft 2 carries a pin 13 to 
engage the notches 12, so that when the shaft 
2 revolves, the head 10 and casing 1 revolve 
with it. By this construction, the pin 13 can 
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simply be driven through the shaft 2 and the 
head 10 can be slipped upon the end of the 
shaft 2, until the ends of the pin 13 enter the 
recess 12. A screw 14, the head of which is 
located in a central recess 15 in the face of 
the head 10 contacting with the disk 8, passes 
through the head and engages a threaded 
bore in the end of the shaft 2 and holds the 
shaft and head together. The disk 8 may be 
riveted to the bottom of the casing 1 and 
is secured to the head 10 by a screw passing 
through the rim 9 and into a threaded hole 
in the head, this screw being indicated by the numeral 16. 
To the bottom of the casing 1 are fixed 

vanes 17 which may be held in place by the 
same rivets that secure the disk 8 to the cas 
ing. These vanes cooperate with similar 
vanes 17, carried by and secured to a rota 
tably driven member 18, having a hub 19 
which engages a shaft 20 in the casing 1 in 
line with the shaft 2. In the position of the 
parts shown in Figure 1, the shaft 20 has a 
reduced portion extending from a shoulder 
adjacent its lower end and this reduced por 
tion fits into a bushing 21 which provides a 
foot or thrust bearing for the shaft 20; this 
bushing 21 being in turn received by and lo 
cated in a boss 22 which extends from the 
bottom of the casing 1 into the recess 15 of 
the head 10. The top of the casing 1 is 
closed by a cover 23, which is shaped to 
enter the casing for a slight distance and has 
its edge turned up and outward to provide 
an encircling rim or flange to abut against 
the edge of the casing and providing a slug 
fit. The center of the cover 23 is of course 
perforated to allow the upper end of the 
shaft 20 to pass through the same; and rest 
ing on the top or outside of this cover are 
the parts of a ball bearing 24 for the shaft 
20. To keep the ball bearing 24 in place on 
top of the cover 23, I employ a cap 25, in 
the form of an inverted cup. This cap has 
its rim or lower edge bent outward to rest 
upon the top of the cover 23 and its top is 
apertured, presenting an edge turned inward 
to provide a flange which overlaps parts of 
the bearing 24 and thus prevents displace 
ment thereof. The shaft 20 projects beyond 
the bearing 24 and carries a grooved wheel 
26 to which is attached a cord 27, so that 
when the shaft 20 turns a pull can be ex 
erted on the cord 27 to turn the valve 5 to 
wards closed position. 
The vanes are preferably afforded by cup 

shaped elements shown in Figures 11, 12, 13 
and 14. These elements are shown as hav ing semi-circular sides 28, open mouths or 
fronts 29 and curved backs 30 or bottoms. 
The sides 28 are not 
they normal to the backs 30, but are ar 
ranged at an angle thereto. Hence when 
they are secured to the casing 1 or the mem 
ber 18 by riveting through the backs 30, 

parallel, neither are 
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or by welding or otherwise, the sides 28 of 
One cup will lie against the sides 28 of an 
other and each pair of contacting sides will 
provide a vane that makes an angle with 
a plane containing the axis of rotation of 
the shafts 2 and 20 and a line or radius 
passing from this axis along the straight 
edges of any pair of these vanes. In other 
words the vanes will have a slight pitch to 

10 enable them to act more effectively upon 
the liquid to give a turning movement to 
the member 18. I can make the parts 1, 
8, 12, 23 and 25 and the cup shaped elements 
providing the vanes by stamping or other 
wise; thus obtaining a governor that may 
be cheaply manufactured and very easily as 
sembled. Of course if desired the cup 
shaped vane elements can be replaced with 
semi-circular plates that are secured to the 
parts 1 and 18 by welding or in any other, 
convenient manner. The use of semicircu 
lar disks to provide vanes, is in fact illus 
trated in Figures 8, 9, 15 and 16. I may 
give to the casing 1 and the member 18 such 

' shape that the inner face' of the bottom of 
the casing and the opposing face of the mem 
ber 18 may present concave curved surfaces, 
making in effect endless or circular grooves 
in each, and to the bottoms of these grooves 
the backs 30 of the vane elements are se 
cured. The sides 28 of each element con 
verge, the narrow ends of the elements be 
ing closer to the axis of rotation of the 
shafts 2 and 20 than the wide ends, as the 

35 cups lie side by side in their proper posi 
tions on the member 18 and in the casing 1. 
The casing for the throttle valve 5 may 

be in the form of a single casting having 
flanges 31, which may be inserted in the line 
of the intake pipe of the engine and bolted 
to similar flanges on said pipe. A bore 
passes therethrough from one flange 31 to 
the other, of the same shape as the inside of 
the intake pipe, and the valve 5 can be 
turned to open or close this bore, according 
to the position of the valve. The stem 6 to 
which this valve is secured passes through 
the sides of the casing 7 midway between the 
flanges 31 and is parallel therewith. Adja 
cent its opposite ends it is engaged by ball 
bearings 32, mounted in recesses in the cas 
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ing 7; and surrounding one of these ball 
bearings is an extension 33 which contains 
a spiral spring 34. This spring is arranged 

” to hold the valve 5 open and resist the clos 
ing thereof, and a cover 35 fitting over the 
end of the extension 33 and secured thereto, 
completely houses this spring. Of course, 
the adjacent end of the shaft projects 
through the side of the casing 7 far enough 
to enable one end of the spring to be at 
tached thereto, the other end of the spring 
being suitably anchored to a fixed point, 
The opposite end of the shaft extends 

65 through the other side of the casing 7 and 

18. 

carries thereon a grooved wheel 36 similar 
to the wheel 26; a cap 37 secured to the 
side of the casing enclosing the wheel 36. 
This cap has an extension 38 through which 
the cord 27 may pass so that one end of the 
cord will be attached to the grooved wheel 
or pulley 26 and the other to the grooved 
wheel or pulley 36. 

In operation when the shaft, 2 rotates, it 
turns the head 10 and casing 1. This casing 
will be filled with some suitable fluid such as mercury or oil and as the casing 1 re 
volves the vanes in the casing will throw the 
contents of the impeller 1 against the vanes 
of the impelled member 18. The force of 
the whirling liquid when the speed reaches 
a certain point will turn the shaft 20 against 
the force of the spring 34 and thus move the 
valve 5 towards closed position. The mer 
cury provides a fluid metallic transmission 
medium between the impeller 1 and member 
In Figures 15, 16 and 17 the action of 

the vanes 17 of the impeller or casing 1 
upon the vanes 17 of the driven member 
18 is illustrated. Figures 15 and 16 are 
somewhat diagrammatic in character and 
they illustrate the impeller 1 and the im 
pelled member 18 in the form of two 
rotatable bodies having endless circular 
grooves 1 and 18, in their faces, the vanes 
being fastened in radial position and ex 
tending across these grooves. The vanes are 
illustrated as if they were semicircular disks 
cast or welded into position. With a con 
struction like that shown in Figure 1, cup 
shaped vane elements as indicated in Fig 
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ures 11 to 14 inclusive, should preferably be 
employed; such elements being riveted to 
the bottom of the impeller i and to the lower 
face of the driven member 18, both the in 
peller 1 and the member 18 being shaped. 
to fit the backs 30. As shown in Figure 
1 and the member 18 is of relatively less 
width than the impeller and the groove in 110 
the lower face thereof is comparatively shal 
low. As long as cup-shaped vane ele 
ments are employed, this element 18 need 
be no larger and the groove therein no 
deeper. If, however, instead of cup-shaped 
elements, semicircular disks are to be em 
ployed to provide vanes for the governing 
device illustrated in Figure 1, the impelled 
member 18 would be made wider and the 
grooves thereindeeper;in the manner indi 
cated in Figure 8, wherein the part 18 has 
a diameter approximately equal to the in 
side width of the impeller 18. However, 
the action of the vanes will be the same, 
whether cup-shaped elements as indicated 
in Figure 1 or semicircular disks as indi 
cated in Figures 8, 15 and 16 are employed. 
The Vanes of the casing or impeller have a 
certain pitch; that is, they are inclined with 
respect to the plane of revolution of the 
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impeller, which is to be rotated in such a 
direction that the straight edge of each vane, 
which is the edge nearer to the impelled 
member, is the leading edge; and the curved 
edge of each side 29 which joins the back 
30 is the trailing edge. As for the impelled 
member 18, the vanes thereof are given some 
what the same pitch with respect to the 
plane of revolution, but the direction of ro 
tation is to be such that the straight edge 
of the vane or the edge nearest the impeller 
is the trailing edge and the opposite part 
of the vane is the leading edge. . 

Figures 18 and 19 show respectively how 
the impeller and the impelled member will 
appear in face view, when carrying the cup 
shaped elements shown in Figures 11 to 
14 inclusive, to provide vanes for these parts. 
The pitch of the vanes of the impeller 

and of the impelled member will vary with 
the particular design, depending on the 
speed range of the impeller and on the size 
of the units. The pitch of the vanes for 
any particular design need not be uniform 
but may be made to vary with the distance 
from the axis of rotation or otherwise as 
determined by the conditions of operation 
and convenience of manufacture. With this 
arrangement, the face of each vane of the 
impeller, that is the front or forward face, 
with reference to the direction of revolu 
tion is then in effect slightly undecut; while 
in regard to the driven member, the rear 
face of each vane, with reference to the di 
rection of rotation is slightly undercut; and 
the backs of the cup-shaped vane elements, 
or if disks are used instead of vane elements, 
the cross section of the grooves in which 
the vanes are set, will present a curve that 
is approximately semi-circular or semi-el 
liptical. Hence the liquid between any two 
of the vanes on the impeller may flow with 
out diminishing in velocity or energy over 
to the driven member and in between any 
two vanes on the driven member. In ef 
fect the intervals between vanes on either. 
the impeller or the impelled member, wheth 
er these vanes are provided by the sides 
29 of the cup-shaped elements already men 
tioned, or simply by the use of semicircu 
lar disks secured in proper position, con 
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stitute recesses closed on all sides and at 
the back. The concave curved backs of 
the pockets or recesses between the vanes 
of... the member 18 will gradually change 
the direction of the liquid, so that it will 
flow back into position to receive further 
energy from the vanes of the impeller and 
the rotation of the driven member main 

As stated above it is advantageous 
to make the curvature of the bottoms 30 of 
the cup-shaped elements approximately cy 
lindrical, from the narrow end of the mouth 
29 to the wider end and to shape the op 
posite faces of the impeller 1 and impelled 

1,572,972 

member 18 so as to fit these bottoms; and 
where semicircular disks are employed in 
stead of cup-shaped vane elements, to make 
the grooves in which these vanes are trans 
versely secured as indicated in Figures 8, 
15 and 16, substantially semi-circular or 
semi-elliptical in cross section; or even 
polygonal, provided no well defined or deep 
corners are presented. As the impeller re 
volves, the liquid in the governing device is 
whirled around by the forward or under 
cut faces of the vanes 17 of the impeller; 

5 

and the centrifugal force acting upon the 
particles of liquid tends to make them move 
as far away from the axis of rotation as 
possible. Under the circumstances, the 
curved backs or inner ends of the cup shaped 
elements or recesses between the vanes will 
direct the particles of liquid not only away 
from the axis of rotation but also towards 
the impelled member 18 and in between the 
vanes thereon. The backs or inner ends of 
these recesses or pockets of the member 18, 
whether semicircular vanes or cup shaped 
vane elements are employed, will change the 
direction of the flow of the particles of liq 
uid so that the particles will come back to 
Wards the axis of rotation and into the im 
peller; and in so doing they strike against 
the undercut trailing faces of the vanes on 
the impelled member 18; and the impelled 
member therefore revolves in the same di 
rection as the casing 1. As shown in Fig 
ure 17, the particles of liquid follow the 
path of an endless spiral, the coils of which 
extend from between the vanes of the im 
peller over between the vanes of the in 
pelled member, all round the circle through 
which the vanes are revolved. 
The impeller and the impelled member, by 

reason of the fact that they are shaped to 
receive and fit the curved inner edges of the 
vanes, and the presence in each of the groove 
containing the vanes 17, and the fact that 
these grooves oppose each other, thus en 
close an endless space which confines the 
endless spiral path of the fluid within it. 
The term “space' is used simply to indi 
cate the fact that the opposing faces of the 
impeller 1 and impelled member 18 are sepa 
rated from each other, and the vanes extend 
radially across this space and revolve in it. 
The impeller 1 and member 18 thus enclose 
and contain that part of the working fluid 
which actually takes effect on the vanes of 
the member 18 to turn the latter; such part 
being always located in this space; and any 
part that might temporarily flow out be 
yond the outer ends of the vanes of the in 
peller or member 18 does no work for the 
time being, but as the governing device is 
mounted in such position that the axis of 
rotation is generally vertical, any part of 
the fluid in the casing 1 that flies out of 
the endless or annular space mentioned and 
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beyond the reach of the vanes 17 tends to 
flow back to the bottom of the casing in be 
tween the impeller and impelled member 
and thus be united with the Working por 
tion of the fiuid in said space. A portion 
of this space between any two vanes on 
either the impelling or the impelled member, 
whether cup-shaped vane elements or semi 
circular disks for vanes are employed, makes 
a recess or pocket, closed on all its sides 
and at the back, but open in front. Hence 
the pockets of the impelling member may 
communicate through their open mouths 
with the mouths of the pockets of the im- . 
pelled member, but the pockets on either 
member are not in direct communication 
with one another; and because of the con 
cave curved backs or bottoms or inner ends 
of these pockets or recesses the pockets ot 

20 either member are open on the side adja 
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cent the other member, and completely 
closed on the side remote from said other 
member. . 
The body of the liquid which does the 

work of impelling the member 18 is therefore 
always in the pockets or recesses, between 
the vanes 17 and any liquid outside of this 
space is inactive. In practice sufficient liq 
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uid will be introduced into the governing 
device to keep the grooves in both mem 
bers substantially filled under all condi 
tions of operation. If desired Small ports 
may be drilled through the member 18 in 
the backs of the pockets between the vanes, 
to allow the escape of any air entrapped 
therein, and insure a full and free circula tion of liquid through all parts of the space. 
enclosed by the impeller and the impelling 
member and containing the vanes 17. Such 
ports are indicated in Figure 8 and they 
will be of such small diameter that prac 
tically none of the working fluid ever passes 
through the same; therefore the pockets be 
tween the vanes, even in such a case, re 
main substantially closed except at the front 
or mouths. S. 

It will thus be seen that the path of the 
working portion of the fluid is in effect 
wholly confined within the opposed mutu 
ally supplementary grooves of the impelling 
and impelled members and the pockets or 
recesses thereof and no external space is 
therefore required for circulation of. the 
fluid. Also, on account of this arrange 
ment and on account of the pitch of the 
vanes and the shape of the guiding surfaces 
of the inner ends of the recesses or pockets 
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between them which, with the faces of the 
vanes, effectively conforms to the direction 
of motion of the fluid throughout its path, 
great efficiency is obtained and a strong 
torque from the impelled member. 
By providing a governing device that is 

compact and small in size, and of high 
efficiency much material can be saved and 

S. 

at the same time the governing device will 
be strong enough to meet the requirements 
imposed. Further by reason of the limited 
space it occupies, the governing device can 
be mounted in practically any position on 
the power unit, a thing which is often not 
possible with governing devices of relatively 
great size and weight. 
While the impeller 1 with its vanes 17 

and the stator member 18, with its vanes, 
are shown and described as particularly in 
tended for a speed regulator, the device in 
cluding these parts may obviously be em 
ployed to serve any other purpose requiring 
a stator member against the vanes of which 
a Working fluid is to be driven by the vanes 
of an impeller, to produce effects in accord 
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ance with the speed at which the impeller 
is revolved. 

In Figures 4 and 5, the same type of 
governing device may be used but a dif 
ferent method of connecting the valve to 

this construction, the casing 7 has an exten 
sion 39 extending from one side between 
the flanges 31 and the outer end of the ex 

engine frame work 3. In one side, such 
as the lower side or bottom of this exten 
sion, there may be a recess or pocket to re 
ceive a ball-bearing 32 which engages the 
lower end of the shaft 41. The opposite 
side of the extension 39 has an opening 
which may be closed by a screw cap 42; this 
Screw cap being provided with a hub 43 
bored out to provide a bearing for the other 
end of the shaft 41. To the shaft adjacent 
the bearing 32, I secure a gear wheel 44 and 
adjacent the gear wheel 44 is the grooved 
wheel 36. This grooved wheel may have a 
hub which receives the hub of the gear 44 
so that a single pin passing through both 
hubs and the shaft 41 is all that is needed 
to make the wheel 36, and gear .44 and 
the shaft 41 rigid with one another. En 

the governing device can be employed. In 
9. 

tension may have a flange 40 to enable it. . . 
to be joined to any convenient part of the 
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circling the shaft 41 is a coiled spring 45 . 
affixed to the wheel 36 at one end and se 
cured at its opposite end so as to hold the 
wheel 36 in a given position. Meshing with 
the gear wheel 44 is a segmental gear 46, 
this segment being mounted upon one-end 
of the spindle 6 which projects 'N, of the 
casing 7 into the extension 39. rmally 
the spring 45 acts through the wheel 36, 
gear 44 and gear 46 to hold the valve 5 
open; and in this position a projection 47 
on the gear 46 engages a screw or bolt 48 

1 carried by the extension 39 to limit the 
movement of the valve and the segment. A 
similar projection may be mounted upon the 

'll 5 

segmental gear 46 at the opposite side to 
engage another adjustable screw 48 when 
the valve is in closed position. By means 
of the two bolts 48, the limit of the move 130 
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ment of the valve in either direction can 
be fixed and adjusted; and I also adjust 
the tension of the spring 45 by affixing the 
end opposite to that secured to the wheel 
36 to a disk 49, having a hub at the center 
which fits over the hub 43. This disk may 
have a rim provided with teeth or threads 
to be engaged by an adjusting screw 50 
carried by the extension 39. A similar 
disk 49 may be disposed in the extension 33 
of the regulator shown in Figures 1 and 3, 
and be engaged by a similar screw 50. This 
disk 49 in Figure 3 engages the inner end 
of the recess provided by the extension 
33 and encircles the shaft 6 without engag. 
ing it. One end of the spring 34 is fastened 
to the shaft and the other end to the disk. 
The forms thus far described are intended 

to be used in cases where the casing 1 is to 
be located at some distance from the valve 5. 
In Figures 6 and 7, I show the valve and 
governing device made up as a compact 
speed regulator in the form of a single unit. 
Here the casing 7 is provided with an ex 
tension 51 containing a driving gear 52 
which is made rigid with a shaft 2 extend 
ing from a head or support 10. This gear 
52 is driven by similar gear 53 on a shaft 54 
in the extension 51. The shaft 34 may be 
connected to some moving part of the en 
gine to be driven thereby. The shaft 2 is 
engaged by a ball bearing 32 in the bottom 
of the extension 51; and head 10, with 
which it is made integral, is provided with 
a central recess 15 to receive the hub of the 
casing 1 of the governing device. This gov 
erning device is similar in all respects to 
that shown in Figure 1 except that the disk 
8 and screws 14 and 16 are omitted. Of 

50 
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course the head 10 is riveted or otherwise 
secured to the casing 1. The extension 51 
may be open on top and provided with a 
cover 55 in the form of an inverted cup 
having an opening in its bottom to receive 
the cap 25; and this opening may be shaped 
to provide a shoulder 56 around its inner 
end to receive a ball bearing to engage the 
lower portion of the cap 25. A cover 25 
may close the outer end of the opening so 
as to screen the grooved wheel 26 therein. 
From the wheel 26 the cord 27 passes 
through a hollow projection 5 to grooved 
wheel 36 on the valve stem 6. This valve 
stem or shaft is mounted as before in ball 
bearings in the sides of the casing 7 and one 
end projects from the casing far enough to 
carry the grooved wheel36. This wheel is 
of course rigid with the stem 6 and made 
drumlike to house the spring 34. The casing 
7 is provided with an extension 33 similar 
to the extension 33 in Figure 1; containing 
the wheel 36; and this extension is closed 
by a cover 42 having a central projection 
43 which serves as a journal for a suitable 

head 10 in Figure 1. 
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disk 49 which has teeth or threads on its 
rim, to be engaged by an adjusting screw 50. 
One end of the spring 34 is attached to the 
wheel 36 and the other to the disk 49 and 
when the vanes 17 cause the member 18 to 
turn the wheel 36 will be turned against 
the force of the spring 34 to move the valve 
towards closed position. 

Figure 8 discloses another form of gov 
erning device. In this construction the cas 
ing 1 is secured to a head 10 which is of 
practically the same construction as the 

The construction 1 
may be machined or cast and it is provided 
with a central projection or boss 22 on its 
bottom which fits into the recess 15 of the 
head 10; and the bottom of this casing also 
has a flange 58 which engages a coned pro 
jection 59 on the adjacent face of the head 
10°. A screw 60 engages both the casing and 
the head to hold the two together. Into the 
end of the impeller 1 remote from the head 
10 are formed cup-shaped pockets or re 
cesses, the walls of which act to guide the 
fluid in its movements and to impel the same into similar cup-shaped spaces in the im 
pelled member 18, rotatably mounted inside 
the casing, to impel said member rotarily as 

The has been described in previous-types. 
member 18 may be mounted upon a shaft 
20, the lower end of which has a bore 62 to 
receive a spring pressed plug 63 which ex 
tends into the boss 22 and engages the 
closed end of the same. Secured to the rim 
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of the casing 1 remote from the head 10 is 
a closure 64 which carries a ball bearing 24 
on its router face, engaged by a cap 25 to 
hold the ball bearing on the cover 64 in 
proper position in the same manner as does 
the cap 25 above mentioned. On the outer 
end of the shaft 20 beyond the cap 25 is a 
grooved wheel 26. This type of governing 
device may be used in place of that shown 
in Figure 1 or it may even be made up in a 
construction similar to that shown in Fig 
ures 6 and 7. 

Figures 9 and 10 show unitary construc 
tions in which the governing device and the 
valve are combined after the fashion of the. 
speed regulator shown in Figures 6 and 7. 
The casing 7 has an extension.65 enclosing a 
space to receive the wheel 36, the adjusting 

100 
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15 

disk 49, and the spring 34, the arrangement 
of the parts being the same as described 
above in connection with Figures 6 and 7. 
Integral with the extension 65 is another 
extension 66 in which the governing device 
is housed. This extension comprises a hol 
low projection 67 into which extends a shaft 
68 carrying a gear 69. This gear 69 may be 
connected to any movable part of the engine 
and the gear 69 meshes with a similar gear 
rigid with a hollow projection 70 forming a 
hub or shaft to rotate a casing 1. This hub 

20 
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or shaft 70 and casing 1 are supported in 
a bearing 71 made integral with a disk or 
plate 72 which rests on a shoulder 73 on 
the inside of the extension 66, and the cas 
ing is provided with a cap or screw cover 
64 having a journal 74 which fits into a bore 
on the inside of a closure 75 for the open end 

10 

of the extension 66, Inside the impeller 1 
is an impelled member 76 which is provided 
with endless grooves on both faces; the bot 
tom of the casing 1 and the cap 64 being 
provided with opposing grooves, all of 
which are indicated by the numeral 61. 

5 

20 

These grooves may receive the cups provid 
ing the vanes shown in Figures 11,12, 13 and 
14, or the vanes may be cast in the grooves, 
and the vanes will be inclined and be sep 
arated by recesses or pockets of the same 
shape as above mentioned. The member 6 
is made fast to a shaft 77 which extends 
downward through a bore in the hub 70 and 
projects from the lower end of this hub and 

30 

it has made fast thereon a pulley or grooved 
wheel 26, which it. carries. 

ing 1 and the vanes carried by the casing 1 
and the cover 64 drive the liquid against 
the vanes carried by the member 76 to turn 
the valve 5 towards closed position. A duct 
78 in the member 76 may unite the grooves 
in the opposite faces of same. Of course it 
is not essential that the cup-shaped vane 
elements shown by Figures 11 to 14 inclu 

35 
sive shall each have two sides 28. If each 
had only one side and a bottom 30, the shape 
of this element being otherwise unchanged, 
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it would serve the same purpose when se 
curd to the impeller 1 and impelled mem 
ber 18; because the open side of each element 
then would be closed by the side of the ele 
ment next to it. - 
In the foregoing description it is 

that, in all forms of the invention shown and 
described, the vanes extend radially out 
ward from the axis of rotation, although 
these vanes do not always necessarily have 
to be absolutely straight. The sides of the 
vanes make the sides of the pockets or re 
cessses between them; and, the general shape 
of the inner ends of these pockets being con 
cave, the ends of each two adjacent vanes 
near to the axis of rotation and the oppo 
site ends of each two adjacent vanes remote 
from the axis of rotation are bridged b. 
opposite edges of these pockets. All the 
edges of the mouth of each pocket, are there 
fore in the same plane, as the leading or ad 
vance edges of the vanes of the impeller or 
the trailing edges of the vanes of the im 
pelled member, as the case may be. Hence 
these pockets or recesses are closed on all 
sides and are open only at their mouths, as 

65 

has already been stated; and the working 
fluid, in passing from the impeller to theim 
pelled member, takes the spiral path indi 

This device is 
made to operate by means of a liquid in cas 

7 
cated in Figure 17, develops the maximum 
torque to turn the impelled member, and en 
ables a very powerful governor of small size 
to be constructed and operated. - 

in all forms herein described the surfaces 
of the impeller and impelled member across 
which the vanes extend are provided either 
directly by the endless grooves in the oppos 
ing faces of the impeller and impelled mem 
ber, or by the backs 30 of the cup-shaped 
elements which in the aggregate give the 
same effect and whether disks or cup-shaped 
elements are to be used will depend on choice 
or circumstances. se 
member does not rotate continuously but 
merely turns through a sufficient angle to 
move the valve towards and to closed posi 
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75 

Of course the impelled 
80 

tion. Further, the straightedges of the vanes 
need not always be in exact radial position 
provided they run in a general direction out 
ward from the axis of rotation and the 
phrase “radially extending' is to be under 
stood accordingly. 

Having described my invention, what 
believe to be new and desire to secure and 
protect by Letters. Patent of the United 
States, is:-- . 

1. A speed-responsive device having an 
umpeller and a member to co-operate there 
with and cup shaped elements carried by 
said impeller and said member, said ele 
ments each having one or more sides and a 
closed back, with an open mouth, the ele 
ments providing vanes for the impeller and 
said member, . 

2. A speed-responsive device including an 
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90 
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impeller and a member to be operated by 
the impeller through the medium of a work 
ing fluid, and vanes carried by said impeller, 
the impeller having a surface across which 
said vanes extend at intervals apart to af 

clear, w ford pockets between said vanes, said pock 
ets being concave, at their inner ends, and 
being closed at all sides and at their inner 
ends and presenting open mouths to said. 
member, the interior faces of said pockets effectively conforming to a substantially 
spiral direction of motion of said fluid. 

05 
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3. A speed-responsive device including. 
an impeller and a member to be operated by 
the impeller through the medium of a work 
ing fluid, and vanes carried by said mem 
ber, the member having a surface across 

y which said vanes extend at intervals apart 
to afford pockets between said vanes, said " 
pockets being concave at their inner ends 

15 
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and being effectively closed at all sides and 
at their inner ends and presenting open 
mouths to said impeller, the interior sur 
faces of said pockets effectively conform 
ing to a substantially spiral direction of 
motion of said fluid. 
4. A governing device comprising a cast 

ing, a head secured to said casing, said head 
having a hollow boss projecting therefrom, 
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notches in the end of said boss, and a shaft 
secured to the head and having a transverse 
pin to be inserted into the said boss so that 
the ends of said pin engage said notches. 

5 : 5. A governing device comprising a cas 
ing, a disk having an opening secured to the 
lower end of said casing, said disk having a 
conical rim, a head having a coned edge to 
be engaged by said rim, said head having 
a central recess and said casing a boss pro 
jecting externally there from to 
through the opening in the disk into the said 
recess, vanes carried by the casing, a mem 
ber therein carrying vanes opposed to the 
first vanes, and a shaft in said casing carry 
ing said member, and projecting to the out 
side of said casing. 

6. The combination of a valve, a spring 
normally tending to open said waive and a 
governing device comprising a casing hav 
ing a boss projecting therefrom, ahead at 
tached to said casing, and having a recess to 
receive said boss, said head having a shaft 
integral therewith, a gear on said shaft, 
vanes connected to the inside of said casing, 
a rotary member in said casing having vanes 
thereon, a shaft for said member projecting 
from said casing, and a connection between 

10 
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said shaft and said valve, whereby the ro 
80 tation of the gear will revolve the easing and 

cause said member at a predetermined speed 
of said unit to move said valve towards 
closed position. - 

7. A speed regulator comprising a valve, 
a spring tending to hold said valve in open 
position, a governing device comprising a 
casing, a head having a projection with a 
central recess therein to be fitted to the bot 
tom of said casing, the bottom of said cas. 
ing having a rim to engage said projection 
and a central boss to enter said recess, vanes 

35 
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secured to the inside of the bottom of said 
casing, a member carrying vanes opposed 
to the first mentioned vanes, a shaft carry 
ing said member and projecting to the out 
side of said casing and a connection between 
said second shaft and said valve. 

8. A speed-responsive device including an 
impeller and a member to be rotatably 
driven by the impeller through the medium 
of a working fluid, said impeller having 
Vanes inclined to the plane of rotation, said 
Vanes and said impeller being so shaped 
and the vanes being so disposed upon said 
impeller as to provide-pockets between said 
vanes, said pockets having open mouths pre 
Sented to said member and being effectively 

50 
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closed at all other, points. 
9. A speed-responsive device including an 

impeller and a member to be rotatably 
driven thereby through the medium of a 
working fluid, said member having vanes 
inclined to the plane of rotation, said mem 
ber and said vanes being. So shaped and 
vanes being so disposed on said member as 
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to provide recesses between said vanes, said 
recesses having open mouths presented to 
said impeller and being effectively closed at 
all other points. . 

10. A speed-responsive device including a 
rotary impeller and a rotatable member op 
posed to the impeller to be operated by the 
impeller through the medium of a working 
fluid, and vanes carried by said impeller, the 
impeller having a surface across which said 
vanes extend at intervals apart so as to af 
ford pockets between said vanes, said pock 
ets having their inner ends concave, the ends 
of each to adjacent vanes close to the axis 
of rotation and the ends of the said vanes 
remote from said axis being bridged by op 
posite edges of said pockets, whereby said 
pockets are closed at all sides and at their 
inner ends, but present open mouths to said 
member, the interior faces of said pockets 
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85 
effectively conforming to a substantially 
spiral direction of rotation of said fluid. 

11. A speed responsive device including 
a rotary impeller and a rotary member op 
posed to the impeller to be operated thereby 90 
through the medium of a working fluid, 
and vanes carried by said member, the mem. 
ber having a surface across which said vanes 
extend at intervals apart so as to afford 
pockets between said vanes, said pockets hav 
ing concave inner ends, the ends of each two 

95 

adjacent vanes close to the axis of rotation 
and the opposite ends of each two adjacent 
vanes remote from the axis of rotation be- w 
ing bridged by opposite edges of said pock- 100 
ets, whereby said pockets are effectively 
closed on all sides and at their inner ends, 
but present open mouths to said impeller, 
the interior surface of said pockets effective 
ly conforming to a substantially spiral di 
rection of rotation of said fluid. 

12. A speed responsive device including 
a rotary impeller and a rotatable member 
opposed to the impeller to be driven there 
by through the medium of a working fluid, 
said impeller having vanes inclined to the 
plane of rotation, said impeller having a sur 
face across which the vanes extend at inter 
vals apart so as to provide pockets between 
said vanes, said pockets having concave in-lls 
ner ends, and the ends of each two adjacent 
vanes close to the axis of rotation and the 
opposite ends of each two adjacent vanes 
remote from said axis being bridged by op 
posite edges of said pockets, said pockets 120 
thus having open mouths presented to said 
member and being effectively closed at all 
other points. . 

13. A speed-responsive device, including 
a rotary impeller and a rotatable member 125 
opposed to the inpeller to be driven hereby 
through the medium of a working fluid, said 
member having vanes inclined to the plane. 
of rotation said member having a surface 
across which said vanes extend at intervals 180 
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apart so as to provide recesses between said 
vanes, the inner ends of said recesses being 
concave, and the ends of each two adjacent 
vanes near the axis of rotation and the op 
posite ends of each two adjacent vanes re 
note from the axis of rotation being bridged 
by opposite edges of said recesses, said re 

cesses thus having open mouths presented to 
said impeller and effectively closed at all 
other points. 
In witness whereof, I have signed my 

name to this specification this 28th day of 
February, 1921. w 

WARNER. T. TABB 


