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SPEED CONTROL. 

Application filedi. December 4, 1925. Serial No. 73,165. 

This invention relates to a speed control for 
rotary tools which are subject to speed slack 
ening loads when in use. The invention is particularly adapted for fluid driven turbine 
motors and particularly for motors of a class 
used for driving small high speed rotary tools, 
such as grinding wheels. 

For example, an air driven turbine wheel 
may be used to drive a grinding wheel spin 
dle, such a motor being used when the grind 
ing wheelis of a small size requiring little pow 
er but great speed. Such a wheel is used in 
internal grinding of very small holes and for 
many other grinding operations. When 
idling the wheel will be revolved at a suitable 
high speed by the air motor, but when in con: 
tact with work there will be slackening of 
speed depending upon the amount of feed or 
the character of the work. The Speed varia 
tion of such a wheel is troubleSOme and unde 
sirable in that no uniform action can be ob 
tained from the wheel. Sometimes in order 
to obtain a certain cutting speed for the tool 
the fluid supplied to the motor under load is 
excessive for the idling rotation of the wheel, 
thus causing the motor and the wheel to run 
at a dangerous speed unless controlled. To 
overcome these conditions a manual adjust 
ment of the fluid supply is necessary. 
The present invention aims to provide an 

automatic speed control for such tools. 
One objeet of the invention is to provide 

an electrically, operated control for the power 
supply to maintain a substantially constant 
speed of the tool. 
A further object is to provide an auxiliary 
A still further object is to provide an auxil 

iary speed-controlled driving force for the 
spindle in addition to the normal driving 
force. . 
In the accompanying drawings the inven 

tion is illustrated as embodied in an air driven 
turbine motor for driving very small grinding 
elements similar to that shown. 

In the drawings, Figure 1 is an air driven 
motor showing a portion of the rotor region 
in cross section, the fluid supply system in 
cluding a solenoid valve in cross section, a 
speed governor, and electrical circuits. 
Fig.2 shows a plan view of the speed gov 

ernor of Figure 1. viewed in elevation from the 
line 2-2 of Figure 1, s 

Fig. 3 shows a modified form of the inven 
tion including modifications in the motor, the 5 
governor, and the fluid supply system. 

It will, of course, be understood that the ap 
plication of the invention is not limited to the 
present disclosure nor is the invention to be 
construed as limited by the construction illus 
trated in the drawings. To those skilled in 
the art, it will appear that the invention is sub 
ject to various changes and modifications of 
the arrangements illustrated in the drawings, 
and hereinafter described in detail, the true 
nature and scope of the invention being ex pressed in the appended claims. 
In the drawings 5 illustrates a casing or 

housing of an air driven motor. The housing 
- encloses a spindle 6 which carries at its for 
Ward end a work tool, in the present instance this being a grinding tool 7 suitably mounted 
for rotation with the spindle. The rear end 
of the housing 5 has a turbine rotor 8 rigid 
On the spindle 6. In the present instance the 
rotor 8 has spiral blades 9 thereon which re ceive, driving fluid directed substantially 
axially of the spindle. The fluid strikes the 
rotor from the rear of the casing, passes 
therethrough and is exhausted at the forward 
end in the region designated 10. A substan 
tially annular fluid passage 11 is provided 
along the length of the housing so that the 
driving air cools the spindle bearings. A 
fixed plate 12 is located adjacent the rotor 8 
separating it from a fluid pressure compart 
ment. 13. A. Suitable nozzles structure is pro vided in the plate; this comprising in the 
present instance one or more nozzle holes 14 
for admitting fluid from the compartment 13 
onto the rotor blades 9. A source of fluid 
supply represented by pipe 15 is connected 
by a pipeline 16 to the compartment 13, and 
a regulating shut-off valve 17 is placed in 
this line. The apparatus so far described 
represents the basic device upon which the 
speed control of the invention is applied. It 
is obvious that no control of motor speed can. 
be obtained without some control of the 
valve 17. 
In order to furnish a control a speed gov 

ernor is attached to the motor. This is pref 
erably provided on a rearward extension 18 
of the spindle 6. The governor may be of any 
preferred form and in the present instance it 
is arranged to open an electric switch on at 
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taining a certain desired speed. The type of 
governor preferably employed is particularly 
adapted for high speed spindles because of its 
smooth and balanced action and because of the 
absence of mechanical joints and connections, 
The governor shown in the drawings com. 
prises a magnetic disc 19 having north and 
south poles as indicated. Adjacent this disc 
is a movable metallic member dragged by the 
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magnetic force. It consists preferably of a 
surrounding metallic cup 20 rotatably mount 
ed on an axis coincident with the axis of the 
disc. A finger or plate 21 rigid with the cup 
bears an electrical contact 22. A second and 
fixed electric contact 23 is carried on a part 
24 rigid with the machine unit. A spring 25 
between the parts 24 and the cup 20 is pro 
vided as a means forcing the two contacts 
into closed position to close an electric cir 
cuit between wires 26 and 27 connected to the 
contacts. The wire 26 is connected to one 
terminal 28 of a source of electric power, 
whereas the other wire 27 is connected to the 
other terminal 29 of such source through suit 
able means operable to control the fluid sup: 
ply. The rotation of the magnetized disc 19 
drags the cup 20 with it against the action of 
the spring 25 and at a definite speed breaks 
the contact. 

In Figure 1 the motor is shown having two 
fluid compartments, compartment 13 already 
described, and a second compartment 30 sepa 
rated from the compartment 13 by a partition 
31 which is part of the casing. One or more 
nozzle holes 32 similar to the holes 14 are 
provided in the plate 12 on the side of the 
center opposite the holes 14. A fluid line 33 
connects compartment 30 and the primary 
fluid pressure source 15. In the line 33 there 
is an electrically controlled fluid regulating 
means such as the solenoid valve 34. This 
valve comprises a casing 35 having a valve 
seat 36 and a valve head 37 which is herein 
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shown as normally held seated by the fluid 
pressure of the line. The valve head 37 is 
carried by a magnet core 38, the whole form 
ing a rigid structure which is housed within 
a tight casing 39 of which the valve casing 35 . 
is a part. A solenoid coil 30 surrounds the 
part of the casing 39 which houses the core 38. A relay device 41 is preferably interposed 
between the solenoid valve and the circuit of 
wires 26 and 27, the current for operating the 
solenoid passing from the terminal 28 
through wire 42, solenoid 40, wire 43, relay 
switch 44 and wire 45, to the other terminal 
29. The relay magnet 46 is placed in series 
with wires 27 and 45. 
The device above described is subject to 

two modes of operation, the first of which 
uses but one line of fluid supply to the mo 
tor. First assume the valve 17 to be tightly . 
closed so that the fluid line 16 may be dis 
regarded in the first mode of operation. The 
governor switch contacts 22 and 23 will be 
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closed below a certain speed of the motor. 
The contact closure operates through the 
relay 4i to open the solenoid valve and to 
open the supply of pressure fluid. The pri 
mary source of fluid supply in the pipe 15 
is so chosen that under working conditions 
the wheel 7 has a sufficient speed. As soon 
as work is removed from the wheel or the 
workload is sufficiently lightened, the speed 
will increase and at the desired point the 
governor contacts will separate, thus permit 
ting the solenoid valve to close. The speed 
will thus be reduced which will again cause 
the valve to open. When operated in this 
manner the solenoid valve will flutter to 
maintain the speed substantially near the 
speed setting of the governor. For this rea 
son the relay operation is desirable as the 
solenoid takes considerable current which one 
would not wisely pass through the governor 
contacts. 
The second operation of the device of Fig 

ure 1 is the preferable one. It differs only 
from the first mode of operation in that the 
valve 17 is opened a sufficient amount to main 
tain a driving force on the spindle when the 
solenoid valve is shut. The idling valve 17 
is preferably set to maintain the wheel idly 
rotated at a desired speed which is preferably 
just above the speed at which, the governor 
operates. The application of a load to the 
wheel sufficient to reduce the speed will cause 
the solenoid valve 34 to open and to permit 
the supply of an auxiliary driving force on 
the rotor thereby causing it to increase in 
speed. This auxiliary line is then operated 
under speed control for the purpose of main 
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taining a constant speed. When the primary 
supply 15 is the only power source the idling 
supply line 16 may be considered as a by 
pass around the valve 34 and the regulating 
valve 17 as a means for making this a varia 
ble by-pass. But it is not essential that u 
single source of power be used, so that the 
lines 16 and 33 may also be considered as two 
independent immediate sources of power for 
the motor. . 

In Figure 3 there is slhown a simpler modi 
fication of the invention based upon the pre 
ferred method of operation of the apparatus 
just described. Several modifications of 
structure are involved. First, a different 
type of speed governor and switch is em 
ployed. The main spindle of the motor is 
provided with a larger rear extension shaft 
50 having a fly-ball governor. The exten 
sion shaft 50 has a well 51 formed in the 
end thereof, which well is screw-threaded 
at its opening to receive an adjusting nut 52, 
through which passes a plunger 53.having a 
head 54 within the well. A spring 55 is com 
pressed between the nut 52 and the plunger 
head 54. Two or more fly balls 56 carried on 
a bell-crank stem 57 are pinned at 58 into the 
shaft 50. The free ends 59 of the stems are 
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arranged to press on the plunger head as the 
increased speed moves the balls outwardly. 
A simple switch designated generally as 60 
is operated by the plunger to open at a pre 
determined speed depending upon the ad 
justment of the nut 52. The switch 60 and a 
solenoid valve 61 corresponding to the valve 
34 of Figure it are placed in series in a sim 
ple electric circuit 62, but it will be under 
stood that the relay connection is also con templated. 
The second modification employed in the 

device of Fig. 3 concerns both the idling 
fluid supply and the auxiliary fluid supply 
which correspond generally to the supply 
lines 16 and 33 of Figure 1. In the device of 

gnated 63 
and 64, the lines 63 having an idling valve 
65 of the regulating shut-off type. A sin 
gle primary fluid pressure source is desig 
nated as 66. The lines 61 and 62 unite be 
yond their valves and the supplies of both 
lines are caused to act together upon the mo 
tor through a single line 67. It is obvious 
that this is not essentially different from the 
arrangement in Figure 1. However, in or 
der to effect speed control, the volume re 
lation of the valves 61 and 65 and the pres 
sure fluid source 66 must be such that the 
opening of the auxiliary supply 64 at the 
solenoid valve effects a substantial increase 
in driving fluid or driving force over what 
normally passes through the idling valve 65. 
The third modification of Fig. 3 concerns 

the motor construction. The use of but one 
fluid supply line 6 to the motor does not require two supply compartments adjacent 
the rotor, consequently but one compartment 
68 is employed with only one set of nozzle 
holes 69 in plate 70 which corresponds to the 
plate 12 in Figure 1. 

In the above described embodiments of 
the invention air is contemplated as the driv 
ing fluid but it is to be understood that a 
liquid fluid supply is equally within the 
scope of the invention when embodied in 
fluid motors. 
I claim as my invention: 
1. For a high speed turbine-driven rotary 

cutter adapted to receive intermittent work 
ing loads, aspeed-controlled motor compris 
ing, in combination, a casing, a tool carry 
ing spindle therein, a rotor on said spindle, 
two independent nozzle structures for said 
rotor, a fluid ?????????? connected to one nozzle 
structure for effecting an idling speed of the 
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tool above a predetermined speed, an aux 
iliary, fluid supply connected to the second 
nozzle structure, means to cut off said aux iliary supply, a speed governor operated by 
the motor to cause said supply to be opened 
below said predetermined speed, and oper 
ating means actuated by the governor to 
effect operation of the cut-off means, where 
by an excessive speed-slackening load on the 

3 

tool causes the governor to open the aux 
iliary fluid supply to maintain the prede 
termined speed of the tool. - 

2. For a high speed turbine-driven rotary 
cutter adapted to receive intermittent work 
ing loads, a speed-controlled motor compris 
ing, in º combination, a casing, a tool-carry 
ing spindle therein, a rotor on said spindle, 
two independent nozzle structures for said 
rotor, a fluid supply connected to one nozzle 
structure fór effecting an idling speed of the, 
tool above a predetermined' speed, an aux 
iliary fluid supply line connected to the sec 
ond nozzle structure, a solenoid valve in said 
auxiliary supply line, an electric switch ar 
ranged to cause said solenoid valve to open 
and close, a speed govenor operated by the 
motor to open and close said switch at said predetermined speed during an excessive 
speed-slackening load on said tool, whereby 
to maintain said predetermined speed. 

3. For a high speed turbine-driven tool 
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adapted to receive intermittent working 
loads, a speed controlled motor comprising, 
in combination, a casing, a tool-carrying spin 
dle therein, two independent means for sup 
plying driving fluid to said spindle, a fluid 
supply for each means, one of said supplies 
being sufficient to maintain the tool above a 
predetermined speed in the idle rotation of 
the tool, the other supply being an auxiliary 
supply effective when an excessive speed 
slackening load is applied to the tool, a speed 
governor operated by the motor, and means 
operated by the governor to cut in and out 
said auxiliary supply. 

4. A speed-controlled fluid-operated motor 
comprising, in combination, a motor casing, 
fluid driven rotor means therein, two inde 
pendent nozzle structures for said rotor 
means, a fluid supply line for each nozzle 
structure, a regulator in one line adapted to 
permit said rotor to be driven at a predeter: 
mined idling speed, an electrically operated 
cut-out means in the second line, a speed gov 
ernor operated by the motor, and a switch ?? 
erated by the governor at a predetermined 
speed, said switch being arranged to actuate 
said electrically operated cut-out means. 

5. A speed-controlled fluid-operated notor 
comprising, in combination, a motor casing, a 
fluid driven rotor therein, two independent 
nozzle structures for said rotor, a fluid supply 
line for each nozzle structure, a regulator in 
one line adapted to permit said rotor to be 
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20 
driven at a predetermined idling speed, 
means to cut-off the supply of fluid to the sec 
ond line, a speed governor operated by the 
motor, and means operated by the governor at 
a predetermined speed to effect operation of 
the cutting-off means of the second line. 

6. A speed-controlled fluid-operated mo 
tor comprising, in combination, a motor cas 
ing, fluid driven rotor means therein, two in- . 
dependent nozzle structures for said rotor 130 
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means, a fluid supply line for each nozzle 
structure, a primary source of fluid supply, 
separate lines connecting said source to each 
nozzle structure, a regulating valve in one 
line, a cut-off valve in the other line adapted 
to permit said rotor to be driven at a prede 
termined idling speed, a speed governor op 
erated by the motor, and means actuated by 
the speed governor to open and close said 
shut-off valve at a predetermined speed. 

7. For a high speed motor-driven rotary 
tool adapted to receive speed-slackening 
loads, a speed-controlled driving means com 
prising, in combination, a motor for the tool, 
power means for the motor arranged to drive 
the tool above a predetermined speed in the 
idle rotation of the tool, a speed governor op 
erated by the motor, an auxiliary source of 
power arranged to be connected for driving 
the motor upon a slackening of speed below 
said predetermined speed, and means actu 
ated by the governor to cut in and out the 
auxiliary source of power. 

8. A speed control for a fluid-driven tur- , 
bine motor comprising, in combination, a 
fluid supply line for said motor, a solenoid 
valve in said line to turn on or off the fluid 
Supply, an electric switch, a circuit contain 
ing said switch arranged to open and close 
the valve, a speed governor operated by the 
motor and arranged to close said switch be 
low a given Spec??? of the motor and to open 
said switch above said predetermined speed, 
whereby an excessive speed of the motor is 
prevented by the cutting off action of said 
valve, and other means to supply fluid to the 
motor when the valved supply is cut off. 

9. A speed control for a fluid-driven tur 
bine motor comprising, in combination, a 
fluid supply line for running the motor, an 
electrically operated valve in said line, an 
electric switch, a circuit containing said 

i to open and close said valve, 
a speed governor operated by the motor to 
open and close said switch at a predetermined 
speed, whereby an excessive speed of the mo 
tor operates through said switch to cut off 
the valved fluid supply, and other means to 
supply fluid to the motor for driving said 
notor at a predetermined idling speed when 
the valved supply is cut off. - 

10. Aspeed controlfora fluid-driven tur 
bine motor comprisi?ig, in combination, a 
fluid sipply line for 'funning the motor, as 
valve to open and close the fluid line, elec 
trical means to operate the valve including 
an electric switch, a speed governor operated 
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by the motor to open and close said switch 
at a predetermined speed of the motor, and 
other means to supply driving fluid to the 
motor to operate said motor at a predeter 
mined idling speed when said valve is closed. 

11. A speed control for a fluid-driven tur 
bine motor comprising, in combination, a 
fluid supply line for running the motor, a 
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valve to open and close the fluid line, elec 
trical means to operate the valve including 
an electric switch, a speed governor operated 
by the motor to open and close said switch 
at a predetermined speed of the motor, an 
other fluid line to run the motor and a regu 
lating valve in said other line to permit said 
motor to be driven at a predetermined idling 
speed. - 

12. A speed control for a fluid-driven tur 
bine motor comprising, in combination, a 
source of fluid supply for the motor, elec 
trically operated means to cut-off said supply 
including an electric switch, a speed governor 
operated by the motor to open and close said 
switch at a predetermined speed of the mo 
tor, a second source of fluid supply adapted 
to supply the motor continuously with driv 
ing fluid and effective when the first supply 
is cut off to keep the motor running above 
the predetermined speed in the idle rotation 
of the motor. 

13. A speed control for a fluid-driven tur 
bine motor comprising, in combination, a 
source of fluid supply for the motor, means 
to cut off said supply, a speed governor op 
erated by said motor to cause said means to 
cut in or out said fluid supply at a predeter 
mined speed, and a second source of fluid ar 
ranged to supply driving fluid continuously 
to the motor and effective when the first sup 
ply is cut off to keep the motor running 
above the predetermined speed in the idle ro 
tation of the motor. ????? 

14. In combination, a rotary spindle hav 
ing thereon a high speed fluid turbine driven 
rotor adapted at one end to receive a small 
rotary tool, a magnetized disk at the other 
end of the spindle rigid and concentric there 
with, a rotary element adjacent said disk 
adapted to be dragged by the rotating mag 
netized disk, a spring positioned to oppose 
the dragging action, an electric switch asso 
ciated with the dragged element, said switch 
being arranged to be operated at a predeter 
mined speed, and a fluid supplying system 
for the rotor controlled by the electric switch. 

15. In combination, a rotary spindle having 
thereon a high speed fluid turbine-driven ro 
tor, said spindle being adapted at one end to 
receive a small rotary tool, a disk at the other 
end of said spindle rigid and concentric 
therewith, a rotatable element alined with 
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said disk and concentric therewith, one of . 
said alined parts being magnetized and close 
ly associated with the other to exert a drag 
ging action between them, means to resist the 
dragging action, an electric switch associated 
with the dragged element arranged to be op 
erated at a predetermined speed, and a fluid 
supply system for the rotor controlled by the 
electric switch. 

16. In combination, a single rotary spindle 
having thereon a high speed fluid turbine 
driven rotor, said spindle being adapted at 
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one end to receive a small rotary tool, a disk 
at the other end of said spindle rigid and con 
centric therewith, a pivoted element closely 
associated with the disk, one of said associ 
ated parts being magnetized to exert a drag 
ging action on the other one, means to resist 
motion of said element resulting from said 
dragging action, an electric switch associated 
with the dragged element arranged to be op 
erated at predetermined speed, and a fluid 
supply system for the rotor controlled by the 
electric switch. 

17. In combination, a spindle having there 
on a high speed fluid turbine-driven rotor 
and adapted at one end to receive a small ro 
tary tool, a metallic disk rotatable with said 
spindle, a movable element closely associated 
with said disk, one of said associated parts be 
ing magnetized to exert a dragging force be 
tween them to move the element by rotation 
of the disk, means to resist said motion, an 
electric switch associated with the moved ele 
ment to be operated at a predetermined speed 
of the disk, and a fluid supply system for the 
rotor controlled by said switch. 

18. A speed control for a fluid driven tur 
bine motor comprising, in combination, 
means to supply pressure fluid to operate the 
motor at a predetermined speed when idling, 

30 an auxiliary fiuid supply line for operating 

5 

the motor at a predetermined speed under 
varying loads, and means to control said aux 
iliary fluid supply line, said means compris 
ing a solenoid valve controlling the passage 
of fluid thru said line and arranged when de 
energized normally to shut of said fluid Sup 
ply, and a speed governor operated by the 
motor arranged to energize said solenoid to 
open said valve at said second mentioned pre 
determined speed of the motor. 

19. A speed control for a fluid driven tur 
bine motor comprising, in combination, a 
fluid supply line for running the motor at a 
constant predeterminedidling speed, an aux 
iliary fluid supply line for maintaining the 
speed of the motor under load, a solenoid 
valve in said auxiliary line for controlling 
the passage of fluid therethrough, said valve 
being arranged to completely shut off the 
fluid supply when deenergized and to be com 
pletely open when energized, and a speed gov 
ernor operated by said motor adapted to 
maintain said predetermined speed of said 
motor under load by energizing and deen 
ergizing said solenoid to produce a fluttering 
action thereof at that speed. 
In testimony whereof, I have hereunto af 

fixed my signature. 
CARROILL R. AILIDEN. 

CERTIFICATE OF CORRECTION. 

Patent No. 1,718,935. Granted July 2, 1929, to 

CARROLL R. ALDEN. 

It is hereby certified that error appears in the printed specification of the 
above numbered patent requiring correction as follows: Page 4, lines 5 to 7, 
claim 6, strike out the words "adapted to permit said rotor to be driven at a 
predetermined idling speed" and insert the same to follow after the word "line". 
first occurrence, line 5 of same claim; and that the said Letters Patent should 
be read with this correction therein that the same may conform to the record 
of the case in the Patent Office. 

Signed and sealed this 13th day of August, A. D. 1929. 

(Seal) 
M. J. Moore, 

Acting Commissioner of Patents. 

40 

45 

50 

5 5 


