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15 the construction and operation of speed regulators for
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NG. 868,604.

Spemﬁeatmn of Letters Patent

Patented Oct. 15, 1907.

Dleeum,l epphem‘alen ﬁled December 30, 1905, Serial No, 293,922, Divided and this appheetlen filed July 9, 1806, Serlel
| | No, 325 202.

o all whom W may CONCETN.

Be it known that I, Crarnes E. GLESSNER, a citizen
et h{., Umted Q,lelue, end a, 1ea1dent of 0111 ay, (,mnlty

.‘md ueeiul ln*pmvuneme in qpeed Ruruhtele of

which the following is a epecmeeuen aecemp%med by
drawings.

This apnlication is a division of mv co-pending ap-
o

- plication Serial No. 293,922, filed December 30, 1905,

for an improvement in.hoists, and the present inven-
tion relates to improvements in speed regulators for
machinery of all rLLeeee 1,0 which the 111V611L101‘1 1s ap-
plicable.. -

The objects of the invention are to 1111p10ve upon.

nmchmuy and render the regulator more certain zmd

- efficient in operation.
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for the drawings are merely to illustrate one applica-
tion of the invention, and many other uses will occur

to those skilled in the art without. depmtmg from the

epult of my invention.
I‘mthel eb]e(;le of the mventlen will llelelnaftel

p‘“lmtue lm mn}me eut the ELbOVG eb]ects embodymfr |
the features of consty uction, combinations of elements

;md arrangement of parts lmwnﬂ* the general mode of
npuatmu substantinlly as hereinafter fully ‘described
and claimed in this epemﬁcetmn and shown in the

~accompanying drawings, in which,—

35

Tigure 1 is a front elevation .ei a hoist embodying
the invention; Fig. 2 is a transverse sectional view on

" the hne 2—2 of Fig. 1, looking in the direction ol the

40
5—5 of Fig. 6; Fig. 6 is a top plan view partly in sec-

tion of the machine; Fig.
and partly broken away of the main transmission gear-

45

50

trolling levers teeetlle]

 ATTOWS; Fig. 3 18 a rear elevation of the machine; Fig.

4 ig a transverse sectional view on the line 4—4 of Fig.
1, looking in the direction of the arrows; Fig. 5 is a
liJllf?"ltlelTl‘L] sectional view of the machine on the'line

7 13 a face view 1n section

ing of the machine; Fig. 8 is a view similar to Fig. 7
of the automatic braking apparatus and its gearing;

|y 1f=~' 9 18 an enlewed detail transverse sectional view

on the line 9—9 of Fig. 1, looking in the direction of
the arrows, showing the means fortying the two con-

horizontal sectional Vlew of one of the ball and socket

“joints on the line 10—10 of Fig. 4, looking in the direc-
tion of the arrows; Fig. 11 is an enlarged detail hori-
zontal sectional view taken through one of the ball

~and socket joints which connect the brake shoes to | forapplying a brake to Lhe drum J, as by means of the

The speed regulator has been shown in connection
with the il'rlpimf'f;:{fl. hoist disclosed 1n my co-pending
application Serial No. 293,922, but I am not to be un-
“derstood as limiting the invention to this apparatus,

Fig. 10 is an enlarged detail |

—— g ~—

their shafts; Fig. 12 is an enlarged detail perspective
view of one of the brake shoes. Ifig. 13 is a transverse

enlarged sectional detail view of one-of the brake shoes;
Fig. 14 is a longitudinal sectional view through the

small transmission gearing for the automatic speed
controlling device; Fig. 15 is a}diagrammatic view

‘illustrating the relative positions of the hoist and load.

Referring to the drawings A and B represent frames

provided with bearings ‘C ifor the shait D, which 1s
connected to be driven from the source of power, in

this instance represented by two constant speed 1nduc-
tion motors E suitably geared to the shait D by means
of pinions I and gears . Any suitable motors may
be provided for operating the hoist, and any suitable
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gearing may be utilized for connecting the motors to

the shaft D. Preferably two motors are used, as shown,

“one at each side of the hoist, as is customary in practice.

Arranged inside of the frames A and B are the frames

"H and I, which may be termed the main frames for
supporting the hoisting drum J, in this instance shown

hollow and provided with hollow trunnions K in the

form of sleeves loose upon the shaft D and independent -
.thereof, and.turning loosely 1n bearings L in the frames
Hand I. | | |

 The hoisting drum J is connected to be driven from
the shaft D by means of suitable transmission gearing,
by means of which the speed of the drum may be con-
trolled without changing the speed of the motors, and
the load may be gradually applied in starting. Inthis
instance 1 prefer to use a planetary system of gearing

for connecting the hoisting drum to the shaft D, and
‘as shown, there is a gear O suitably connected to the

shait D, as by means of a key, and loose on the shaft
D is a (1131{ P, to the periphery of which is adapted to
be applied a brake or brakes so that said disk may be
held from rotation or permitted to rotate at full speed,
or permitted to slip under the brake shoes. Suitably
pvioted to the rotatable disk P on studs Q are planetary

70
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pinions R, meshing with the gear O, and also mesh-

ing with the mmternally toethed gear S having the
toothed rim T adapted to fit beneath the rim U of the

brake disk P. The internally toothed gear S is fast
upon the sleeve K of the hoisting drum J, being con-

‘nected thereto in any suitable manner as by means of
a key and thus rotates therewith.

according to whether or not the brake disk P, carrying

operated at varying speeds according to the amount

of ehp permitted for the disk P.

It is obvious that
100
the pinions R, is held from rotation or permitted to ro- |
tate at varying speeds, the power will be transmitted
from the shaft D to the drum J and said drum may be

95

105

Suitable means are provided for braking the disk P _f
ef the planetary gearing, and means are also provided
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| bolts 9 so that the arm 8 turns with the lever g. By

868,604
brake disk V connected to rotate with the sleeve or | slightly in their bearings. These disks are connected
hollow trunnion K of the drum J in order to stop the | in this instance to be rotated by the hand levers 4 and j§
drum 1n any desired position by means of said brake, | although any suitable means may be provided for oper-
although as will hercinafter appear the load or cage | ating the brakes, and the disks g and & are pivotally
connected to the cable may be stopped in any desived | connected by levers k to the brake beams f which ex- 70
position by permitting the slip on the disk P to com- | tend longitudinally across the machine and are con-
pensate for the power applied. From this point the | nected to the brake shoes.
speed of the drum J may be varied as desired up to One of the objects of this invention is to enable the
full speed. power for applying the brakes to the disks P and V to
Both disks P and V are provided with grooved pe- | he alternately compounded: or not as desired. The 75
ripheries U and the brake shoes are adapted to con- | machine is so constructed that by properly manipulat-
form to sald peripheries, by means of such construc- | ing the hand levers 2 and j, the thrust or leverage may
tion the disks P and V are centered or maintained in | be all applied to one brake or the other as desired, and
one plane when the brakes are applied. It is more | by a system of compound leverage the brake pressure -
tmportant that the disk P should be centered and pre- | on one disk or the other may be greatly multiplied 80
vented from getting out of alinement, since in this in- | over that which might be applied by one lever only. |
stance the brake shoe is not applied over the center of The levers £ for the brake shoes on the periphery of
the disk as 1n the case of the brake disk V, but I pref- | the brake disk P are pivoted at the point I to the digk
crably make the peripheries of both disks alike and | g, and are pivoted by means of any suitable form of “-
construct the shoes substantially alike. The disk V, | ball and socket joints o to the brake beams f. The 85
as stated, 1s keyed directly to the sleeve K on the drum, | levers k are preferably provided with turn buckles p
while the disk P on the other hand is loose on the shaft | in order to make their length adjustable. The levers
D, and for this reason the means for centering the disk | I connected to the disk % at the other side of the drum
add greatly to the efficiency of the machine. The | are constructed in the same manner and connected to
grooved disk V, since it is part of the drum, aids in cen- | the brake beams by ball and socket joints o. The 90
tering the disk P. | brake shoes for each brake disk P and V are pivoted on
The brake shoes may be constructed in any suitable the frames of the machine at the points ¢ and the shoes
manner, but I prefer to construct them substantially | extend around the peripheries of the disks from their
as shown in detail in Fig. 12, in which W represents a | pivotal points in the proper direction to apply the
wooden shoe gripped between steel angle irons X hav- | brake pressure in the most advantageous manner ac-- 95
ing inwardly projecting flanges Y for gripping the shoe | cording to the direction of the rotation of the disk to
W. The upright legs Z of the angle irons are suitably | which. pressure is applied. The brakes for the disk P
connected together as by means of bolts ¢, and means | extend in the direction of rotation of said disk when
are provided for pivoting said angle irons carrying the | power is being applied to the drum J to raise the load
shoes W around the periphery of the brake disks P and | and the hrakes for the disk V preferably extend in the 100
V, and operating means are provided for tightening | direction of rotation of the drum when the cable ¢ 1S un-
and loosening said brake shoes upon the periphery of | winding and lowering the load. In thie drawings the
“said disks. In this instance the upright legs 7 of the | brake shoes W are shown extending in the same direc-
angle 1rons X are bent outwardly at the heel of each | tion and this is correct because the direction of rota- |
shoe to form lugs or ears b which are pivoted on the pins tion of the disk P when power is applied to the dram 1086
¢ between the frames A H and B I around the periph- | is the same as the direction of the rotation V When Lhrs- |
ery of the disks P and V. According to this construc- | drum is reversed and the cable is unwinding.
tion the disks are maintained in one plane and substan- Any suitable form of ball and socket joint may be
tially the whole of the strain comes upon the frames | provided for connecting the ends of the brake beams f
and the operating levers are relieved of a large part of | to the angle irons forming the body portions of the 110
the strain. I preferably provide three brake shoes for | brake shoes. 1In this instance, the thickened portions
each brake disk, although any suitable number may be | ¢ of the webs of the angle irons f01 the shoes are provided
provided In any suitable arrangement, but I have | with hollowed sockets », into which fit split sleeves s,
found three brake shoes in the arrangement described plmrlded with beanng flanges ¢ and having screw
to operate safisfactorily. The angle frames X of the | threaded portions . The ball heads » of the brake 115
brake shoes are pivoted at suitable intervals around | beams fare placed in the sleeves s and internally screw-
the disks on the frames of the machine, and the shoes threaded caps w are screwed over the ends % of the split
are of sufficient length to substantially cover the entire | sleeves s, thereby securing the balls « in their bearings.
periphery of the brake disks. The toe d of each shoe The operating lever ¢ is fast to the shaft 1, which is
preferably extends between the forked portion of the suitably rotatably supported in a bearing 2 in the main 120
angle 1rons between the ears b of the shoe immediately | frame H and in a bracket 3. In this Instance, the
in front. Preferably the webs or vertical legs Z of the | lever 4 is forked and straddles a toothed segment 4, and
shoe angle irons are thickened at their middle portions | the lever is provided with a spring pressed pawl 5
¢ and provided with bearings for the brake beams J | adapted to cobperate with the teeth on the segment 4.
connecting the shoes, of which there are three extend- | Asshown, the outer end of the shaft 1 is provided with 125
ing longitudinally of the hoist. Suitable means are | a downwardly extending arm 6 fast thereto, to which
provided for operating the brake shoes and in this in- | is pivotally connected one end of a link 7 , the other
stance disks ¢ and A are provided adjacent each drum | end of said link being pivotally connected to an arm,
head and seated in bearings on frames H and I respec- | in turn connected to the lever g a8 by means of the
tively 1n such manner that said disks may be rotated 130
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operating the hand lever 1 the disk ¢ may be rotated. |

I am not to be understood as limiting myself to the con-
nection shown and described for operating the disk
¢ because any suitable form of mechanism may be pro-
vided. By pressing the lever ¢ inward it will be seen
that the disk ¢ will be rotated in a direction to tighten

- the brake shoes upon the periphery of the disk P, and
by pulling the brake

lever outward, the brake ‘ihDeS

~on the lever P will be loosened.

10
brake shoes on the disk V. Asshown, the hand lever 7

15

20

. as the bolts 17, so that the disk and arm 16 meve to- ;
- gether.

?_ 25

30

‘said teeth.

Suitable mechanism is provided for operating the

is connected to a longitudinally extending shaft 10

supported in the bearing 11 in the {frame I and in the
bracket 12.

As shown, the lever 7 straddles the toothed
seement 13, the teeth of which extend in the opposite
direction to the teeth on the segment 4, and a spring-
pressed pawl connected to the lever j coéperates with
The shait 10 18 provided with an upwardly
extending arm ‘14, in this instance at its outer end,
having one end of a link 15 pivotally connected there-

to, the other end of said link being pivotally connected

to an arm 16 connected to the disk 2 by suitable means,

By pulling the hand lever 5 outward the disk
k will be rotated in a direction to loosen the brakes
upon the disk V, and by pushing the arm j inward, the

‘brakes will be tightened on said disk.

- Preferably the two shafts 1 and 10 are tied together

with a lost motion connection 1n such manner that |

when the lever arm i is pressed inward to tighten the
brakes on the digk I’, the lost motion may be taken

~up and the connecting tie or coupling brought into

35

- 40

 action to force the arm j outward, thereby loosening the

~ brakes on the other disk V. On the other hand by
forcing the lever j inward the brakes for the disk V are |
“applied and the lost motion connection between the

shafts 1 and 10 may be taken up, thereby forcing the
arm I -outwaid and. loesening the brakes on the other
disk P. Any suitable lost motion connection may be
provided for the shafts 1 and-l()_; in this instance, the

- shait 1 being provided with a fork 18 and the shaft 10

4_5

with & cobperating lug or ear 19 which enters the fork

18 and has a certain play therem.
constricetion, rotation of one shaft will cause rotation
of the other shaft in an opposite direction. I am not
to be understood as limiting myself to this construction
because any suitable means may be used for accom-

According to this

- plishing this same end.

a0

'V, the levers ¢ and

55

with

In order to -compound the leverage for the bml{es
and increase the pressure on one disk P orithe other one
i must be opemted in different
directions. 1f, for nmtance the lever 1 15 pressed in-
ward to apply the brakes to the disk P, the other lever
7 may be pulled outward, thereby loosening the brakes
on the disk V, and at the same time forcing the -ends
of the brake beams fat that side of the drum outwardly,
‘the ball and socket joints o at the opposite ends

- of the brake beams as pivotal points, thus forcing the
-~ 'brake shoes on the disk P more strongly against the

r 60

disk. If the operation of the levers s and j is reversed,
the leverage may be compounded to apply the pressure
more strongly to the brake disk V.. When the lever j

. is pulled outward to apply the brakes to the disk V, if

the lever v is forced wmward at the same time, the ends

S

will be forced outwardly about the ball and socket
joints o at the other ends of the brake beams as pivotal

‘points, thus increasing the leverage on the brake shoes
for the disk V. It 1s1mpertant to hold the disk P very -

firmly, especially under heavy loads and it is also im-

portant to hold the drum very firmly in order to stop

the cage at any desired point as in a mining 110151, for
Instance.

According to the construction of this machine, one
brake is thrown off as the other is thrown on, although
the slight lost motion between the operative parts pet-
mits the operator to apply the brake to a certain de-
eree to the drum before the transmission gear is en-
tirely released and vice versa. In this way a skilful
operator may readily learn to control his hoist because

he can tell by manipulating the lever arms 4 and j at

just what point he is to release the fransmission gear
and apply the brake to the drum. In other words, he

, may feel his load either in ascending or descending,

and still accidents due to carelessness are prevented
because both brakes cannot be applied at the same time

‘and the load could net drop. According to this con-

struction, the load may be applied gradually to.a mo-
tor rotating constantly at the same .speed and the load
on the other hand may be removed gradually there-
from. If the machine 1s being used for a mining hoist
or elevator, power will be applied to raise the load and
1t will be permitted tofall of its own weight. Accord-
ing to this machine, sudden strains on the apparatus are
entirely obviated and all the operations take place
oradually. The operator at all times has the machine
under complete control. |

In accordance with this invention, my improved au-
tomatic controlling means are provided for limiting the
travel at the top and bottom of the shaft and this autoe-
matic :controlling means may be adjusted to stop the
cage If 1n g hoist at any desired level. In caseof an
accldent this automatic controlling means will step the
apparatus at one or the other limits of its travel, or in
an intermediate point if it is adjusted for such a stop.
I utilize in connection with this controlling means a
transmission gear substantially like the planetary gear-

for controlling the operation of said transmission means.

The controlling transmission gearing is connected to.

operate the brakes on the disk V connected to the drum

| so that the drum is stopped automatically. Any suit-

able form of apparatus may be provided for carrying
out this object, but I have shown in this instance a ball
governor 20 having the balls 21 carried on arms 22 piv-
oted at 23 to a cap 24, which is held in frictional con-
tact with the vertical shaft 25, said shaft being provided

70

79

80

89

9C

95

100

106

‘ing for transmitting power to the drum and a governor -

110

1la

with a bevel pinion 26, meshing with the bevel gear

27 on the inside of the disk V. The balls are also con-
nected to thesleeve 28. The sleeve 28 is provided with
a collar 29, which codperates with a forked rod 30 piv-
oted at 31 on a bracket 32 carried by a frameé I. Forked
arm 30 supports a vertical rod 33 having an adjusting
nut 34 for adjusting the length of said rod. When the
drum speeds up beyond a predetermined limit the rod

33 will be raised and set in operation the mechanism

for applying the brakes to the disk V on the drum.
Extending longitudinally along the back of the ma-

_ chime is a shait 35'supported m suitable bearings in the
of the brake beams f on the geared side of the drum | frame I in the bracket H.

This shaft is provided with

120

125

130
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a bevel gear 36 meshing with a bevel gear 37 carried on
a shaft 38 provided with another bevel gear 39 meshing
with the large bevel gear 27 on the disk V, so that ro-
tation from the disk V is imparted to the shaft 35. This
shaft 35 also carries a small planetary transmission gear-
ing, having the gear 40 connected to rotate with the
shait as by means of a key and meshing with planetary
pinions 41 carried on studs 42 connected to the grooved
brake disk 43 loose on the shaft 35. Internally toothed
cgear 44 also meshes with the planetary pinions 41 and
is connected to a sleeve 45 loose on the shaft 35 and pro-
vided with collars 46, to which is pivoted a transversely
extending rod 47 so that the construction acts like a
crank and crank pin. The rod 47 is connected to oper-
ate the hand lever 7 and in this instance is shown piv-
oted to said lever codperating with the brake disk V.
On the small transmission gearing are brake shoes 48
and 49, in this instance pivoted to each other at 50 and
substantially encircling the grooved periphery of the
brake disk 43, thus maintaining the same in one plane.
As shown, the lower brake shoe 48 is connected by

means of the link 50 to the lower end of the governor

operated rod 33 so that when said rod 1s raised by the
operation of the governor, the shoe 48 is applied to the
periphery of the disk and the disk is partially prevent-
ed from rotating. The other end of the shaft 35 1s pro-

~ vided with a worm gear 51 meshing with pinion 52 car-

30

39

40

ried on the indicator rod 53, which extends up to the
indicator 54 for indicating the levels or points at which
the load or cage 1s to stop. The indicator shaft 53 1s
also provided with a worm 55 meshing with a pinion 56
carried by a longitudinal shaft 57 supported in suitable
bearings in the frame I and bracket H’. Said shaft 57

15 also provided with a small drum 58 provided with

adjustable stops or fingers 59 having adjusting screws
60 adapied to bear upon the upper brake shoe 49 when
one of said fingers comes opposite said brake shoe 1n
the course of rotation of the shaft 57 and drum 58,
thereby forcing said brake shoe against the periphery
of the brake disk. I have described suitable shafting
and gearing for operating the parts of the automatic con-
trolling means, but 1 am not to be understood as limit-

- g myself to the construction disclosed as any suitable

50

09

60

69

means may be provided for this purpose.

In the operation of the governor controlled braking
device the application of the lower brake shoe 48 to
the periphery of the brake disk 43 causes rotation of
the Internal gear 44 and loose sleeve 45 on the shaftt
35, thereby pulling the lever 47 transversely of the
machine, rocking the hand lever 9, thus applying the
brakes to the disk V on the drum with a certain amount

of pressure and partially retarding the rotation of the |
- drum and keeping 1t within the speed limit.

The
rotation of the shaft 35 also causes rotation in the shaft
57 through the gearing described, thereby rotating
the drum 58 and bringing one of the stops 59 into con-
tact with the other brake shoe 49 and forcing said
brake tightly against the periphery of the brake disk
43, thereby strongly applying the brakes theretc and
holding said disk from rotation. The rod 47 connect-
ing the sleeve 45 with the lever § is therefore drawn
with maximum force against the lever 5, thereby ap-
plying the brakes to the disk ¥V with maximum pres-
sure. At the same time the pawl on hand lever j
locks said lever in its forward position and locks the

\
|

}

‘the points at which the load is to be stopped.

868,604

drum from rotation. This locking of the drum will

- occur etther at the top or bottom of the travel of the

load or at any intermediate point according to which
one of the stops 59 has been brought into operation.
This automatic stopping means may be used as a safety
limit only or adjusted for any desired position.

The indicator rod 53 is provided with a gear 61
meshing with a gear 62 on the indicator disk 54, and
said disk 1s provided with a pointer 63 and the disk
itself 18 marked off into suitable divisions to indicate
In this
instance the pointer is shown stationary and the disk
revolves but any suitable construction may be pro-
vided. Preferably the fingers or stops 59 are slidable
in grooves in the periphery of the drum 58 so that they
may be adjusted as desired:

In the operation of the apparatus, the motor or
mMotors
substantially constant speed. Let is be assumed that
the load represented, as for instance by a loaded cage,
has been stopped at a certain level by applying the
brakes to the disk V connected to the drum, thereby
preventing the drum from rotating. The brakes on
the disk P of the transmission gearing have then been

‘removed and rotation cannot be imparted to the drum
~irom the shaft D.

In order to lower the cage the brake
pressure 1s gradually relieved on the drum disk V by
pulling the hand lever j toward the operator away
from the drum. In this case if the drum should speed
up the governor 20 will come into operation and au-
tomatically apply the brakes in order to keep the
speed within limits.

When the brake drum is held from rotation by the

brakes on the disk V as described, if it is desired to
raise the cage the hand lever 7 is forced away from the
operator in the direction of the drum, thereby begin-
ning to apply the power and after the power isapplied
the lost motion connection between thé hand lever
shafts comes into operation and begins to relieve the
brake pressure from the drum disk V. The construc-
tion 1s such that the point at-which power begins to
be applied to the drum and the brake leverage is re-
moved Irom the drum is automatically taken care of,
but because of the lost motion between the connec-

| tions this point is also within the control of the opera-

tor so that he can feel the point at which the load is

supplied and govern the operation of the hoist accord-
ingly. | |

- A skilful operator will soon learn to operate the
hand levers ¢+ and j in accordance with this construc-

I are supposed to be continuously running at

70
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tion back and forth feeling the load on his drum all the

time, so that it can be readily told when more power

| should be applied or when the drum should be more

greatly retarded. |

The automatic controlling means for limiting the
travel of the load or cage is applicable to various forms
of apparatus. 1 have shown one application of it in
the machine disclosed; but I am not to be understood
as limiting the invention to this particular class of ap-
paratus for 1t may be used in connection with the

“transmission of power wherever it is applicable, as for

instance in connection with elevators, cranes, electric
cars especlally on grades, cog roads, tramways, and
on many classes of mining machinery.

In order to stiffen the frame, the upper ends of the

120

129 7

130
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~ frames A II, and B I are suitably tied together as by

means of the bolts 100 having the nuts 101 and collars
102 for bracing the frames.

I claim and desire to obtam by Letters Patent the

| fr:}llmw ne:

1. In .1utmn.;1f1<, qpeml {,{mtmllmﬂ apparatus, the com-
bination of a part, the speed of which is to be controlled,
n governor connected thereto, a frictionally controlled
transmissgion gearing connected to be operated by said
cgovernor, means controlled by said transmission gear for
regulating the speed of the part to be controlled, and
safety means cobperating with said gearing for automatic-

ally stopping the movement of said 11{111, at the desired

111111‘[5 of its travel.
In auntomatic speed controlling app: Lratus the com-

'bmatmu of o part, the speed of which is to be controlled,

a governor connected thereto, a frictionally controlled

transmission gearing adapted to be thrown into operation

by said governor, means controlled by said gearing for
regulating the speed of the part to be controlled, and
stop mechanism with said gearing for limiting the move-
ment of said part at the desired points in its travel.

_ These bolts are placed in
slots i in the upper ends of the frames. |

5

3. In automatic speed controlling apparatus, the combi-
nation of a part, the speed of which is to be controlled,
a governor connected thereto, a frictionally controlled

transmission gearing, means operated by the governor for

applying frictional pressure to saild gearing, automatic
means for applying additional frictional pressure to sald
geari’ng, and operative connections from said gearing for
regulating and stopping the movements of the part to be
cantmlled

4. In automatic speed wntlollmﬂ‘ apparatus, the combi-
nation of a part, the speed of which is to Dbe controlled,
a frictionally controlled variable speed transmission gear-
ing, brakes therefor,
be controlled and connected to apply one of sald brakes,
means connected to said gearing for regulating the speed
of the part to be controlled, and automatic means for ap-
plying the other brake to the transmission gearing to limit
the movement of 1:11e part to be controlled at the ends of
its travel.

In testimony whereof I have signed this gpecification in
the presence.of two subscubmw mtnesqes

CHARILJIDS |

GLESSNDR
Witnesses :
T. W. EMERSON,
C. A. ARMSTRONG.

a governor connected to the part to .
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