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 UNITED STATES

_ Re. 17,374

PATENT OFFICE.

" WILLIAM J. LILLY, OF TACOMA, WASHINGTON, AND HENRY H. LOGAN, OF CHICAGO, B
: ‘ : ILLINOIS. i '

HOIST CONTROL.

Original No. 1,624,260, dated April 12, 192'7, Serial No. 593,466, filed October 3, 1922, Applid@tion for
reissue filed June.8, 1927,  Serial No. 196,795. i

Our invention relates to controls'in hoist-
ing engines and mine hoist mechanisms as-
sociated therewith, such as a hoisting drum
-for receiving the hoist cables, a hoisting en-

5. gine, a brake engine for applying brakes to
the hoist drum, and an electrical signal
mechanism for “indicating the position of
the various instrumentalities of .the con-
troller. S B

" An object of our invention is to provide
a hoisting engine control which automati-
cally shuts off the hoisting engine power and
applies the brake mechanism when the skip
.- or cage in the shaft exceeds a predetermined

15 speed near either of its limits of travel, pro-

~ vided the engineer does not retard the speed

at the proper time. It may be well to state
“at. the present time that our improved con-
trolling mechanism is not intended to re-
20 place the engineer, and manual control of
the skip or cage, except at such times when
the engineer is incapacitated or fails to oper-
ate the hoist within safe limits. It is not

- uncommon in the art to find the engineer or
.25 operator in charge of the mechanism inca-

pacitated through accident or even death

while on duty, in which event serious acei-
" dents might befall occupants of the cage or
skip or to the hoisting mechanism and per-
sons about the mechanism. ,

" A further object of our invention is to
provide a hoisting engine control in which
means is provided for first giving an audible
signal to the engineer if the skip or cage ex-
ceeds the speed consistent with safety, and
if the engineer: fails

10

" 30

35

_ the hoisting engine and apply the brake
. mechanism. -
40

A further object of our invention is to

provide a hoisting mechanism in which an-

audible alarm is given just prior to:the cage

. or skip reaching
the engineer may know in advance that the
hoisting engine must be stopped,. and the
brakes applied. : o S
A further object of our invertion is. to
provide a.

the hoisting drum gradually, if 'the cage or

. 'skip is at points intermediate its full length"

of travel, and for causing the relatively

quick application of the brakes if the cage:

e to properly reduce the,
speed, to open a switch, which will shut off

its limits of travel, so that.

hoisting mechanism in which:
means is provided for setting the brakes. for-

or skip is adjacent to either of its limits of
travel. . -

‘A further object of our invention is to
provide a hoisting engine control which may
be manually manipulated for maintaining a
speed consistent with the safety of men when
riding in the skip or cage, or which may be 60 -
operated to maintain a speed unsafe for men
but proper for the hoisting of coal or ore.
Means is provided . with this equipment
which we choose to call a man-safety equip- .
ment for visibly indicating to men at the 65
various landings of the shaft and its limits
of travel that the man-safety mechanism is
in operative position. It is therefore im-
probable that men would step into the cage
knowing that the man-safety mechanism 1s 70
not in operation. : _—

A further object of our invention is to
provide a hoisting engine control which has

55

‘means for adjusting the control mechanism

by rotating the entire cam supporting dials 75
forming a part thereof, upon their suppert, .
thereby compensating for any variation in
the length of the hoist cables, as by changes
in temperature. (A cable stretches rapidly
wh{an)ﬁr_st pat on, but gradually less as it is 80
used. : , o _

A “further object of our invention is to*®

" provide a hoisting engine control in which

means is provided for permitting the rapid
movement of the skip or cage when adjacent 85
to one of its limits of travel but moving in a
reverse direction. We have therefore stated

« that our, control device presents excessive

speed of the skip or cage toward its limits of
travel, but this is only when the skip or cage 90
is moving in the direction of its limiit of
travel. - In order that no time may belost in
accelerating a skip filled with ore when start-
ing the trip, it is important that the skip move
as quickly as desired, and to this end we
have devised an acéelerating mechanism for
permitting movement of the skip or cage in
a direction away from the limit unretarded =

‘by safety mechanism. - ‘

A further object of our invention is to
provide a_hoisting engine control in which
the entire cam supporting dials may be man-
ually.adjusted at will by the engineer simul-
taneously with the application of the man-
safety speed mechanism. This is for the
purpose of limiting the skip or cage to a safe

10¢

10¢



_features of the invention will be particularly’

2

speed for handling men and also for stop-
ping the cage at the man landing and not the
rock landing, which .is usually at a point
higher than the man landing. & == -
A. further object of our invention is to_
provide a hoisting engine control that is
automatic in its operation, that is durable
In construction, which requires very little
care when properly installed, and which is
thoroughly efficient in carrying out its pur-
ose. - :
p'Other objects.and advantages will appear
in the following specification, and the novel

pointed out in the appended claims. -

Our invention is illustrated in the accom-
panying drawings, forming part of this ap-
plication, in which »

Figure 1 is a side elevation of an embodi-
ment of our invention, a portion thereof be-
ing broken away, and the switch cover re-

" moved.

30

35

Figure 2 is a fragmentary view of a por-
tion of the mechanism illustrated in Figure 1,
Figure 3 is a fragmentary view of a part
of the mechanism illustrated in Figure 2, as
when the governor is expanded. o
Figure 4 is an end elevation of the mecha-
nisin illustrated in Figure 1 on a reduced
scale, \ - A -
Figure 5 is a fragmentary front elevation
of the mechanism illustrated in Figure 1,
Figure 6 is a diagrammatic view showing
the electrical circuit employed-fop the ‘man-
safety mechanism, i » _
Figure 7 is a diagrammatic view of an
electrical circuit employed for the accelera-

- tion mechanism.

40

Figure 8 is an end elevation of a brake ac-
tuating mechanism, operated by our im-

- proved controlling device,

" nism_illustrated in Figure 8, with a part

45°

~

Figure 9 is a side elevation of the Iﬁech_a-

added thereto, A , ‘
Figure 10 is a side elevation of the mecha-

nism for controlling the speed: of the -actua-

tion of the brake actuating mechanism, and
Figure 11 is-a view of a modified form of

. a part of the mechanism of Figure 10.

50

60

"~ mechanism is fixed with

In carrying out our invention we make use
of a frame 1, forming a stand upon which thé
various instrumentalities of our controller
are mounted. Ordinarily our controlling
the base 1 upon a
pedestal so that the controlling mechanism
1s sufficiently clear of the floor so as to_ en-
able the engineer to have access to the vari-
ous parts thereof readily, and so that the
E_resence of obstructions on the floor may not

inder proper functioning of the mechanism.

A shaft 2 is rotatably mounted upon the

- frame 1 and is arranged for connectign by

64

some positive driving mechanism with a hoist
drum for which the controller is provided.
Ordinarily gears disposed upon the shaft 2

17,374 ‘
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and upon an adjacent counter shaft which is -

connected with the drum form adequate posi-

tive connection although sprocket and chain-

mechanism as well ‘as the use of bevel gears "

and drive shafts are efficient. . A second shaft

8 is rotatably mounted in parallel relation
with the shaft 2, and a gear 4 is carried by
the shaft 8, which is in mesh. with a gear 5
carried by the shaft 2. The gears 4 and 5
form- reduction - gears, whereby the rotation
of the shaft 8 will be slower than the shaft 2.
A worm 6 is carried by the shaft 3 and'is in
mesh with a ‘worm gear 7, carried by a shaft

- 8, disposed transversely to the shaft 3. A.

pair of eam supporting dials 9 and 10 is ro-

tatably motinted upon the shaft 8, one on.
‘each side of the base portion 1, and of the
worm gear 7. Assuming that there are two:
Topes used omr the hoisting drum, one ropé

winding on one end as the other rope uhwiids
from the-opposite end, then one dial will pro-
tect the approach of rope #1 at the top, and

0"

75

80

85

the rope #2 at the bottom, while the other - -

dial will protect the approach of rope #2 at

the top and rope #1 at the bottom. '
Driving engagement between the shaft 8

and the dials 9 and 10is provided intwo gears

90 -

11 keyed to the shaft 8, and internal gears 12

forming a part of spideis 13 upon

«dials 9 and 10 are mounted, and pinions 14

which the -

95

in mesh with the gears 11 and with the in- _

ternal gears 12. In Figure 4 of the drawing,

each of the-spiders 13 may be seen, the'spider -

associated with the dial 10 being partially in-
section to expose the gear 11 associated there-

100

with, and the pin 14 as well as the internal o

gear portion 12; which latter members may
also be seen in Figure 1. Inasmuch as the
gear 11, the pin 14, the spiders 13 and the
Internal gear portion 12 associated with the

105

dial 9 are identical in structure to that asso- - v
ciated .with the dial 10, these members have

nof been shown in section in Figure 4 for the.
- purpose of simplicity. This gear train as in
‘the case of-a gear train 6—4—5 is a Teduction

gear train, so that the ultimate movement of
the dials 9 and 10 is relatively slow as com-

i pared to the rotation of the shaft. 2.
~ The dials 9 and 10 are fixed to their respec- .
tive spiders 13 by means of four binding bolts

15 which when loosened permit the advanc-
ing or retarding of the dials 9 and 10. upon

their respective spiders 13. This structure is -

for the purpose of adjusting the mechanism
for variations which may occur in the length
of the cables, that is, the cablés used for sup-
porting the skip'or cage in the shaft, par-:

ticularly in’the installation of a deep mine

hoist: : : _
A governor for operating the speed actuat-

110

115

180

125

ing mechanism of our improved controller is - )

carried by a vertically extending tubular -

shaft 16 rotatably supported at the upper end

of the frame 1. : ‘
A bevel gear 17 is carried at the lower end

130
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" of the shaft 16 and is in mesh with a bevel

&

gear 18 disposed upon one end of a horizon-
“tally mounted shaft 19. The shaft 19 is pro-
vided with a gear 20 at its outer end which
.gear is in mesh with a gear 21 carried by the

. shaft 2, so that the governor which is shown

‘at 22 may be directly connected with the shaft

2, and thence with the hoisting drum. A

10

20

push rod 23 arranged to be moved down-

wardly as the fly balls 24 of the governor are

elevated, has disposed adjacent the lowermost
end thereof a collar 25.- A bifurcated lever
26 pivotally mounted at 27 of the frame 1,
has its bifurcated portion in engagement with
the under-side of the collar 25, whereby down-
ward movement of the push rod 23 will occa-
“gion a rocking of the lever 26 upon its sup-
port 27. : :

An adjustable weight 28 connected with the
lever 26 through a connecting link and an arm
30 is provided for opposing the elevation of
the outer end 31 of the lever 26, and then the
elevation of the fly balls 24. '

A dashpot-32 having its piston 33 connected

" to the lever 26 by means of a pitman 34 is pro-

vided for maintaining steady movement of
the lever 26 and thereby preventing uninten-

~ tional fluctuations of the lever.

30

_An over-speed switch arranged for opera-
tion by the governor 22 is provided and con-

- gists in a pair of stationary switch members

35 mounted upon an insulating panel 36 (see
Figure 2). It should be noted that while but
one of the switch members 35 is visible in the
side elevation shown in Figure 2, the relative

~ positions of these switch members 35 is clearly

.40

45

50

55

60

shown in Figure 5. A switch member 37 car-
ried by an insulating block 38 and arranged to
be moved into engagement with the switch
members 35 so as.to form an electrical con-
nection between the members 35 is mounted
wupon an L-shaped switch lever 39, pivotally
supported at 40 within a switch housing, part
of which is shown at 41, and which is sup-
portéd upon the frame 1. A tension spring
49-is provided for the purpose of normally
holding the lever 39 in such a position as to
cause the switch member 37 to engage and
contact with the switch members 35. This
switch 35—37—35 we shall hereinafter refer
to as the over-speed switch, and is one of three
switches employed for the purpose of stop-
ping the hoisting engine and applying the
brake mechanism to the hoist drum if the
hoist drum exceeds the speed for which the
controller is set, or if the hoist drum permits
the cable to move beyond either of its normal
limits of travel, the latter two switches being
for the purpose of preventing over travel of
the skip or cage. These three sets of switches,

_one of which has just been "described, are

preferably connected in series in the circuit
for controlling the hoisting engine.

An over-speed alarm switch for the pur-
~pose of closing a circuit in which an electric

,874 ‘
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bell is a pért, for advising the engineer that

the speed of the hoist drum is approaching-a .

speed inconsistent with safety, is provided in

a contact member 43 carried by the substan--
~tially horizontal portion 44 of the L-shaped 70
mexmber 39. ‘A contact member 45, carried by =

a lever 46, in registration with the contact
‘member 43, is provided for completing the
over-speed alarm switch. The lever 46 has

its fulerum at 88. This fulerum 88 is floating 75

in nature, and the particular construction
- thereof will be hereinafter described. -The
rearward end of the lever 46 is connected at

47 to an intermediate point of a floating lever
48, one end of which connects with a link 49, se
the opposite eénd of the link 49 being pivot-.
ally connected at 50 to the forward end 31 .

of the lever 26 at that point where the pitman
34 engages the lever 26. From inspection of

- Figures 2 and 8 it will be seen that down- 85

ward movement of the push rod 23 as by ex-
pansion of the governor 22, will place the

levers 26 and 46 in the position shown in Fig-~

ure 3, assuming for the moment-that the point

69 is stationary, thereupon causing the con- 90

_tact member 45 to engage with the contact
member 43, and close the circuit therebetween'
and also to force the lever 39 in such a posi-
tion to disengage the switch member 87 from

the switch members 85, thereby opening the 95

i over-speed switch 35—37—385. This is pre-
cisely what occurs when the speed of the hoist
drum exceeds the speed consistent with safe-

ty, and is determinable by adjustment of the -
various instrumentalities of the governor, in- 100

cluding the adjustment of the weight 28.
Tn order that the over-speed alarm bell
heretofore mentioned may operate.before the

over-speed switch 35—37—35 opens, so as to -
permit the engineer to have time to manually 105

actuate the hoist control so as to lessen the
“speed, we have constructed the contact mem-

Dber 45 so that it may slide upon its axis fora "

distance of substantially one-thirty-second to

one-sixty-fourth of an inch, and have pro- 110

vided a spring 51* for normally holding the
contact member 45 at that end of its axial

travel adjacent to the contact member 43. -

The strength-of the spring 51* must neces-

sarily be less than the force exerted by the 115

spring 42, so that when the lever 46 is moved
downwardly into the position shown in Fig-
ure'3, the contact members 43 and 45 will first
engage, thereby causing the over-speed alarm

bell to ring. Further movement of the lever 120

46 will not cause an immediate movement of

the lever 39, since the spring 51* will give,”

permitting the movement of the contact mem-
" ber 45 to the opposite end of its axial travel

before movement of the lever 46 is imparted to 129

the lever 39.

Means for shutting off the hoisting engine
and applying the brake mechanism when the
skip or cage has reached its end of travel re-

_gardless of the speed at which the skip or 159

3
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cage is traveling is provided in a i)air of final
stop switches generally indicated at 50 and
51, (see Figure 5). In Figure 1 the switch

- mechanism 51 is more clearly shown. These

switches are identical in construction and con-
sist in a pair of stationary contact members
52 and 53 mounted within the switch housing,
part of which is indicated at 41.
members 54 for electrically connecting the
contact members 52 and 53 are carried by an
insulating block 55, pivotally mounted on
L-shaped levers 56 within the switch housing.
These levers 56 are pivotally supported at 57,
and are connected by means of connecting
rods 58 to cam bell cranks 59 having rollers
60 at the outermost end of their longer arms.

- These rollers 60 are arranged to engage with

20

25

30

final switch cams 61 carried by the adjacent
dials 9 and 10. In Figure 4 we have shown
the cams in proper relation on the right-hand
side of the machine, but for the sake of sim-

plicity, the cams have been omitted from the
left-dial or dial 9. When the cam 61 engages.

with the roller 60, the crank arm 59 will be
raised, thereby raising the lever 56 and caus-
ing the switch member 54 to move out of en-
gagement with the contact members 52 and 53,
thereby opening the switch, which will per-

- form the same function as the opening of the

switch 35—37—35.  Means for compelling re-
duction in speed of the hoist drum as the skip

- or cage approaches.its ends of travel is pro-

vided in a retarding mechanism associated:

with the switch 85—37—85. By compelling
reduction in the speed, we mean that if the
engineer fails to reduce the speed of the hoist
drum as the skip or cage approaches its end

~ of travel that the hoist engine will be shut off

40

50

55

60

and the brakes applied through the opening
of the switch 35—87—85. If the engineer
does -heed an audible signal, the nature of
which‘will be hereinafter described, and re-
duces the speed at the end of travel, then the
retardation mechanism will follow the éngi-
neer’s movements until the final stop has been
brought about. This retardation mechanism
consists in .a bifurcated retardation lever 63,
pivotally supported upon the frame 1 and
having rollers 65 upon each of the bifurcated
portions thereof. - The rollers 65 are in regis-
tration with the peripheral edges of the dials

9 and 10, so that retardation cams 66 carried .

by the dials 9 and 10 may engage with the
rollers 65 as the dials are moved, and occasion
the pivotal movement of the lever 63 upon
their axis 64. As the lever 63 is actuated, as
by means of the cam 68, it will assume the po-
sition’shown in dotted lines in Figure 2. A
push rod 67 is pivotally cennected at 68 to the
lever 63 and at its uppermost end at 69, to
one end of the floating lever 48 so that eleva-

_ tion of the push rod 67 to the position shown

in dotted lines will occasion a downward
movement of the lever 46, (see dotted lines in
Figure2), Itisapparent that when the push

Switch’
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rod 67 is in the position shown in dotted lines
in Figure 2 that the less expansion of the gov-
ernor 22 is required than normally, to open
the switch 35—3%—385; therefore our.im-
proved control compels a reduction in the 7g
speed of the hoist drum at its ends of travel.

It will be noted from inspection of Figure
1 that the retardation cam 66 has an inclined
approach. 70 so that initial movement of the =
lever 63 is gradual. - s 75

We have heretofore. shown that our im-
proved controller compels reduction in the
speed of the hoist drum as the skip or cage
approaches the ends of travel. This pre-
cautionary feature is one of the utmost im- 80
portance, and must be employed in the suc-
cessful operation of the hoist within the limits
of safety. It is sometimes necessary and es-
sential to efficient- operation, however, that .
the skip or cage may move away from its 85
limits of travel when adjacent to that limit
unretarded by the retardation mechanism de-
Scribed. -Thisis particularly important where
ore or coal is to be hoisted and the day’s out- -
put of work dependent entirely upon the 90
speed at which the hoist is t6.be operated.

Mechanism for permitting the movement

“of the skip or cage away from its ends of

travel at normal or full speed, yet effectively
preventing movement of the skip or cage to- 95
ward its end of travel, except at normal speed

1s embodied in an acceleration cireuit inelud-

ing a solenoid 78 mounted within the switech
housing and having a core 74 which may be
moved into engagement with the open body-100
75 of the solenoid, (see Figure 2) or which
may drop to a position below the solenoid 73
as shown in Figure 1 when the solenoid is de-"

~energized. The movable core 74 of the sole-

noid is provided with a plunger 74* and a 105
dashpot 74® for the purpose of maintaining a
steady movement in the descent or ascent of
the solenoid core. A lever 80 is pivotally
mounted at 81 at a short distance from the

‘body 74 of the solenoid 73.. This lever 80 is 110

pivotally connected by a link 82 to the pivotal
connection 68 of the push rod 67 and the re-
tardation lever 63. A link 83 and a floating
lever 84 pivotally connected with one another-
form-a mechanical connection between the 115

.core 74 and the lever 80. It will be noted

that the lever 80 is formed in the shape of a
bell crank and that the portion 85 thereof,
to which the link 84 is connected, isthe shorter -
arm of the bell crank. . _ 120

A push rod 86 is supported at its lowerend
upen the link 84 adjacent te its connection -
with the bell crank lever 80. The upper end
of the push rod 86 is disposed in a socket 87
which 1s attached at 88 to'the lever 46 inter-
mediate the lengthfof this lever. A link 89 is
employed for connecting the fixed shaft 40 .
upon which the switch lever 39 is mounted
with the pivotal connection 88. ]

The purpose of the link 89 is to provide a 130
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the over-speed alarm switch contact member
. will be effected by a lesser movement of the.

“overcome the effect of the operation of the

‘shown in dotted lines, as

pivotal mounting for the entire assembly, con-
sisting of the member 46 and the members 48,
49 and 81, which are lifted by movement of the

"rod- 68 upwardly upon actuation of the cam

lever 63, and alsoto permit nioverent of this
assembly when the solenoid core drops and
permits the rod 86 to fall. The switch 37—38
is actuated, i. e., opened, upon engagement of
the contact member 45 with the member 43
when the spring 512 has yielded:so as to cause.
the member 89 to move upon its pivotal sup-
port 40 against the action of the spring 42
so as to carry the member 38 out of engage-
ment with the members 37. o
A stem 90 'is arranged to extend upwardly -
from the pivotal connection 88 and to a point
exterjorly of the switch casing. This stem 90
carries an adjustable weight 91 thereupon for
the purpose of bearing down upon the lever,
46 so as to assure a firm contact of the con-
tact members 43 and 45 of the over-speed-
alarm switch heretofore described.  ° _
_When the core 74 of the solenold 73 is ele-
vated to the position shown in full lines of
Figure 2, the push rod 86 will likewise be ele-
vated so as to cause the lever 46 to rise slightly
at the portion embodying a pivotal connection

88, thereby raising the fulcrum of the lever

46 and making it necessary to move the lever
46 a greater distance in order to cause con-
tact of the over-speed alarm contact members
43 and 45. : - : .
" When the core 74 is in the position shown
in dotted lines; which is the normal position

5 of the core, the fulcrum 88 of the lever 46 is

in its normal position, and engagement of.

lever 46. _
Tt is well to note at the present time that the

"Purpose of an>accelerating solenoid 73 and

its association with the lever 46 is merely to

retardation mechanism when the cage or.

~skip is moved in a reverse ‘direction.  An’
- inspection of Figure 2 will show that when

the retardation lever 63 assumes the position
by virtue of the re-

tardation cam 66 engaging therewith, that

' the link 82 will cause elevation of the bell.
- crank lever. 80 so as to slightly raise the

pivotal connection between the link 84 and
the bell erank 80, - 'While the mechanism is

in this position, the elevation of the core 74

to the position shown in full lines will cause
a considerable change in an upward direction
of the fulcrum 88 of the lever 46. . .

The circuit employed for operating the

solenoid 73 in conjunction with the accelerat-

ing mechanism involves a pair of switches 92, .
93, 92, 94, 95, 94, mounted within the switch
housing, 1 in registration with each of the

~ dials 9 and 10.. The movable elements 93—95

of the switches’ are pivotally mounted upon
axes 96 and are ‘ea_ch;provided with a radially -

T 17,874

extending arm 97 bearing a roller 98 at the
outermost end thereof, which roller is in reg-
istration with an accelerating cam 99 carried
upon the dial associated with the switch of

which the adjacent arm 97 is a part. "In Fig--

ure 1 we have shown the cam 99 just about to
engage with the roller 98 of the switch
94—95—94.  Engagement of the cam 99 with

5

70

the roller 98 will cause the movable switch

element 95 to be elevated and engaged with
the switch members 94 so' as to close that
switch. In Figure 7 the circuit embodying
this accelerating mechanism ‘includes a- sole-
noid 73, the accelerating switches herein.de-
scribed, and a pair of switches 100 and 101.

ner as to alternately open and'elose when

75

80
These switches 100 and 101 are arranged by =
any suitable mechanical means in such a man-.

the reverse lever at the engineer’s platform -

is actuated, i. e., when the hoisting engine is
driving the hoist drum in one direction, one
of the switches is closed, the opposite switch
being closed when the hoist drum is being
driven in the opposite direction, the remain-
ing switch at all times being open, so that ac-

90"

tuation of the accelerating switch associated -

~with the closed switch 101 or 100 may not

occasion energization of the solenoid 75 by
virtue of the electric current from the service
line 102, and affect the controlling mechanism

in the manner heretofore set forth.

Means for maintaining a speed consistent
with the safety of men js provided in mecha-
nism forming a part of our controller which
we choose to cal' the man-safety mechanism.

This mechanism- performs two “important

functions, first, that of effecting a change in
the position of the dials 9 and 10 and their

drive shaft 8 so that the skip or cage may be
brought to a stop at the man landing, which
is below the rock landing, and which will so
affect the governor control over-speed switch

85—87-—35 as to .ause that switch to open at

a lower speed of the hoist drum than when
the device is in use for the control of the skip
or cage when men are not riding, so that the
speed of the skip may not rise above that de-
gree safe for the handling of men. “This
mechanism consists in a lever-105 upon which
the pinion 14 is mounted. This. lever 105 is
pivotally mounted concentric with the shaft
8, which carries-the gears 11. There is one
lever 105 for each dial 9 and 10. " Slotted por-

tions 106 of the lever 105 through which stop

pins 107 are projected serve as a means for
limiting the movement of the lever 105 upon
its axis 8, It will be manifest that any oscil-

95

100

105

110 -

115

120

latory miovement of the léver 105 upon its

pivotal support will occasion an advance or
retreat of the dials 9 or 10 associated there-

128

with, relative to the shaft. In this manner, -

‘the change in relation between the dials 9 and

10 and the shaft 8 sufficient to cause the mech-
anism to actuate at different ends of travel is
established. In Figure 2-we have shown the
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lever 105 in a position to stop at its uppermost
end of travel, i. e., the rock landing. The
man-safety mechanism is not effective in Fig-
ure 2. : ' :

Means for actuating this mechanism con-
sists in a control rod 108, one for each of the
levers 105, which are arranged for actuation
by the engineer. These rods 108 are pivot-
ally connected at 109 to a cam 110 which is in
turn pivotally supported at 111 upon the

frame 1. The cam 110 is connected by a link

112 to the lever 105 so that elevation of the
connecting rod 108 and consequently eleva-

tion of the cam 110 will occasion the advance.

‘of the dial 9 or 10 associated with the lever
-105. When the cam 110 is elevated it will

Jengage with one fork of a bifurcated member-

113, thereby elevating the push rod 67 in pre-
cisely the same manner as when the retarda-
tion cam 63 is in operation, but to a slighter
‘degree. ' This elevation of the push rod 67
will so alter the mechanical connection of the
governor 22 and the over-speed stop switch

~85-—37-—85 that the switch will open when

25

- 30

- 35

the hoist drum is traveling at a lesser speed
than is normally attained for raising rock.
In Figure 6 is shown an electrical signal sys-
tem which is used in conjunction with the
main safety mechanism. This system em-
bodies incandescent lamps 115 at the top and
bottom of the mine shaft, and a lamp 116 in

- the engineer’s room for the protection of the

ccage carried by one rope, and lamps 117 at the
top and bottom of the shaft, and a lamp 118
in the engineer’s room for the cage carried
by the other rope. Electric switches for ac-
tuating the lamps in this signal circuit con-

. sist of four stationary switch members 119

40

45

)

85

Ca Tk

and a pair of movable switch members 120
associated with one of the cams 110 by means
of a link 121 having a floating connection at
122 with a pivotally mounted switch lever
123 upon which the movable switch members
120 are supported. When the lever 105 asso-

ciated with the dial 10 is actuated by its asso-
. ciate member 110 being elevated, then the
inte’

movable switch members 120 are lowered
engagement with the stationary switch mem-

bers 119, energizing the lamps 115 and 116

by virtue of a current source 125. " . <

.. A switch identical in construction with the

itch 119—120—119 is disposed on the op-

 ewit
; %mte side of the switch casing and consists

In stationary members 126 and movable
members 127, arranged to'actuate when the
- lever 105, associated with the dial 9, is actu-

~ated. This'switch is for the purpose of en-
- ergizing the lamps 117 and 118 by virtue of

the current source 125 so that miners and the
“engineer may be visibly informed that the

' man safety equipment is in o’ger'ati’on and ef-
. fective for the cages carried b

- . The mechanism for;
‘to the engineer that the skip or cage is ap--

-

“proaching either of its ends of travel, and

“of the hoist enginie.
nary type of throttle or any: well known con-
trol mechanism actuated by the longitudinal .
‘movement of such a connecting member as the -

y one rope.: -
ving dudible warning
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which. actuates just prior to the engagement
of the retardation cam 66 with its associate
roller 65 is provided in a bell 128 supported
at 129 upon the frame 1 of the device. The
bell 128 has a clapper 130 carried upon a

spring arm 131 which is arranged to extend .

radially from a shaft 132. This shaft 132 is
rotatably supported in bearings 133 and over-
lies the peripheral edge of each of the dials
9 and 10. ' '
The dials 9 and 10 are each provided with
an alarm cam 134 which cam is arranged to
engage with a cam 185 supported upon the
shaft 132 in such a manner as to cause rota-
tion of the shaft 182 and movement of the
clapper 180 away from the bell 128 against
the force of the tension spring 136. When

the cam 1384 moves out of engagement with-

the cam 135, the spring 136 will cause quick
movement of the shaft 132 and consequently
the clapper 130 to its original position, there-
by striking the bell 128 and giving audible
notice to the engineer that the skip or cage
is approaching 1ts end of travel, whereupon

the engineer may actuate the hoisting engine

to reduce the speed of the engine and to ulti-

.mately apply the brakes, when the hoisting

engine has been shut off. ‘
As heretofore stated, the engineeer may
so actuate the hoisting engine and the brake

‘mechanism as to relieve the safety device of
its'inechanical functions. Tt is intended that

this shall be the case as our controlling

mechanism is for the purpose of doing what -

the engineer may through inadvertence or

" disability fail to do, and are therefore for
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purpose of averting serious accidents, and

damage to both property and life, which oc-
currences are not altogether uncommon in the
art where ordinary control mechanism is em-
ployed. | L

In Figures 8, 9 and 10 we have shown one
embodiment of a brake actuating mechanism
which may be used with our improved hoist-
ing engine control. ‘' This is shown for the

purpose of thoroughly establishing the rela- -

tion of the various instrumentalities of the

‘controller with a brake actuating mechanism.
~A shaft 150 is suppo

rted upon a bearing mem-
ber 151, and carries an arm 152 radially ex-
tending therefrom, upon which a heavy
weight 158 is fixed. A relatively short arm
154, also carried by the shaft 150, is arranged

105

110

for connection by any mechanical means, such -

asa connecting rod, to the throttle mechanism
This may be the ordi-

connecting rod 155, which will move when the

weight 153 is permitted to fall. ,
Means for narmally locking the weight 153

in an elevated position (see Figure 8) con-

An armature 157 is pro-

the support 151,

120

125

“sists in"a pair of magnet coils 156, carried by -
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vided at one end of a lever 158 which in turn is
pivotally mounted to a projection 159 of the
support 151. A latch member 160, which is
arranged to engage with the weight 153 at 161
5 is pivotally mounted at 162 upon the member
151. This latch member 160 is connécted by
. means of a link 163 to 4 lever 164 which in
turn is connected by means of a link 165 to
the lever 158. C
16 As long as the magnet coils 156 are ener-
_gized, the latch member 160 will lock the
member 153 against descent by virtue of its
weight, but when the magnet coils 156 are
deenergized, the member 157 will be free to
move away therefrom, which will permit the
latch member 160 to be moved upon its piv-
‘otal support 162, and thereupon permit the
_ weight 158 to drop and operate the throttle
mechanism heretofore described, to shut oft
the hoist engine.
The magnet coils 156 are disposed in that
- circuit which has been heretofore described
and which includes the final stop switches 50
- and 51 and the over-speed switch 35—37—35.
o5 If either of these switches is open, the mag-
net coils 156 will be de-energized, thus caus-
_ing’ the throttle closing mechanism to be
applied. The hoisting engine will then be
“ shut off. ‘
3p  The mechanism heretofore referred to for
" gradually applying the brakes or suddenly
applying the brakes, depending.upon the
sition of the skip or cage in the mine shaft,
and directly dependent upon the engagement
35 of the.retardation cams 66 with their asso-
ciated rollers 65 is provided in an anvil 167
having a wedge-shaped member 168 slidably
mounted thereupon. A bell crank 169 is con=
nected at one end with the member 168 and
at the opposite end 170 to a link 171, the
upper end of which is pivotally connected to
the retardation lever 63. This arrangement
_ interposes the thinnest part of the wedge-
 shaped lever 168 between. the anvil 167 and
45 an adjustable ‘siriker 172 carried by an arm
173 which is loose on the shaft 150 ‘when one
of the retardation cams 66 is in full engage-
ment with its associate roller 65, thereby
limiting the downward movement of the arm
50 173. When the retardation cams 66 are not

40

_“est portion of the wedge-shaped member 168

- *is.interposed between the stop striker 172
"¢ and the anvil 167. In this manner, the full
. g5 movement of the weight 153 may be exerted
. upon the braking mechanism when the skip

© - or.cageyis close to its'end of travel and there-
- by‘apply the brakes quickly. When the skip
Jor cage is at points intermediate its ends of
60 travel and not close to either of the limit
landings, the brake mechanism will be ap-
plied gradually. ~ . =~ = _ 2

o In if“ure 11 we have shown the modified
form of the graduated stop member 168.

35 This form is connected directly with the con-
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‘hoistin

" in engagement with the rollers 65, the thick-.

7
necting link 171 and has an arcuate surface
175 upon which the striker 172 must fall.
The graduated stop member is generally in-
dicated at 176. . S

A link 177, connected at 178 to the arm
173, has a floating connection at 179 with a
valve control lever 180, which is employed
for the purpose of operating the brake en-
gine. Tt will be noted that by an. actuation
of the throttle mechanism the brake engine
is actuated. This valve control arm 180 is
also connected by a link 181 to a suitable
control disposed at the engineer’s platform,
so that the engineer may manually control
the brake engine regardless of the fact that
the weight 153 is'elevated. If the weight 153,
however, is lowered, the engineer may not
again release the brake mechanism until the
weight 153 has been elevated. '

From the foregoing description of the
various parts of the device, the operation
thereof may be readily understood. Let us
assume that our improved safety control de-
vice for hoisting engines has been properly
installed-and that the cams 61—66, 99, and
134 are properly adjusted upon their respec-

tive dials 9 and 10. This is done by moving

the cams along the periphery of the dials and
tightening the adjusting bolts 140 which also

" serve to secure the cams to the dials 9 and 10.

Let. us assume that the man-safety levers

.105 are in the position shown in Figure 2,
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and therefore the control is adjusted for use .

at its greatest speed, i. e., rock speed. The
skip or cage, according to the illustration
in Figure 1 is just approaching its upper
limit of travel. Continued movement of the
drum will occasion further move-
ment of the dial 10 in a clockwise direction,
thereby causing the cam 134 to actuate the
bell clapper 130 in the manner heretofore
described. The engineer at this time will
have knowledge that the skip or cage is
approaching its upper end of travel.
1f the engineer properly manages the hoist-
ing engine and the brake mechanism to re-
duce the speed of the hoisting drum, and to

100

finally apply the brakes, our improved safety .

device will not perform any of its functions,
but will at all times, stand ready to perform
any of the steps in the operation of the hoist-
ing drum and engine that the engineer fails
to perform. Let us assume that the engineer
does not heed the audible warning and for
some unforeseen reason fails to operate his
control mechanism.  As the hoist drum con-
tinues to rotate, the retardation cam 66 will
engage with its adjacent roller 63, causing an
elevation of the push rod 67. This elevation -
of the push rod 67 will be gradual, and if the
speed of the hoist drum is not reduced, the

- lever 46 will move so that the contact mem-
bers 43 and 45 touch, thereby giving an audi-

ble alarm that the speed of the hoist drum is
too great for safety at the limits of travel,

(
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and finally the switch 85—37—35 will be

- opened. Instantly upon the opening of this

16

20

‘switch the magnet coils 156 will be de-ener-

gized and the member 153 will drop, rotating
the shaft 150, which will cause movement of

.the connecting rod 155 to cut off the power,

and at the same time allowing the arm 173
to-drop to the stop 168, thereby actuating the
valve arm 180 by means of the rod 177; and
causing the brake engine to set ‘the brakes.
The application of the brakes at this time
will be relatively quick, since the retardation
cam 66 has caused the wedge-shaped stop
member 168 to be moved with its thinnest
portion interposed between the anvil 167 and
the adjustable striker 172, B
Letus assume now that the speed of the-
hoisting drum is not sufficient to cause the

~over-speed switch. 35—37—35 to open. In

this.event; the final stop cam 61 is engaged
W‘fégh,the roller 60, supported upon the arm

59, and will catise the limit or final stop switch

51to be opened. This switch 51 will also cause

. de-energization ‘of the magnet coils 156 and

26
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the hoisting engine, as well as the brakes,
would be actuated to bring the cage or skip
tog stop.” e ot T S
" Let us now assume that the engineer is in

full control -of the hoisting engine and the .

brake mechanism, and that the skip or cage is
at its uppermost limit of travel. It is highly
desirable that sufficient speed-be maintained
in:lowering the skip or cage for another load,

_and since no harm may come to the ma-

35

. cage in .3 direction away from the end
‘travel; the acceleration mechanism'and cir-

»

chinery by a‘rapid mo%ement of the Sklé). o; :
0

“cuit heretofore described must be operated.

40

This is done, as reference to Figure 7 will
show, by ¢losing one of the switches 100 or-

'101.. ‘These switches close when the engineer

-" manually operates the lever which controls’

45

50

55 .

throttle is opened:

the direction of rotation of the hoisting drum.
Let us assume that the operation of thislever
has been accomplished and that one of the
switches 100 or 101 has been closed, i. e., that

switch:which i§ in “series ‘with: the switch -

949594, A switch 200 is provided, and
is.so arranged that it will close when' the
8-op fractipnal amount, and
will remain‘closed :as long as the throttle is
open that amount or more, but will open as-
soon as the throttle is closed any amount be-
yond the point at which the switch closes.

f it were not for this switch, should the engi-

- neer throw the reverse to the opposite direc-

tion from that m which the drum is. revolv-

ing; when nearing the end of travel, as he -
" very -often does, the accelerating thechanism
"would. function: while approaching the end -
, 1en going away, with .
* the result that the allowable speed would be

of travel, instead of when

too great for safety. Since’the eircuit must

-pass through the switch 200 before being

completed, iv follows:that if this switch 15

-greater than consistent with
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open the accélerating mechanism will not

functipn. This means that if the reverse is-

thrown against the motion of the drum, and
the throttle is opened sufficiently to cause the

accelerating feature to function, steam will -

also be applied against the rotation of the

“hoist, and the safety. device will not be called

upon to function, as the power of the hoist
will be applied to stop rotation.

power is not so applied, the controller will

function as intended, regardless of the posi-
tion of the reverse lever. 'This will cause the

- energizing of the solenoid 73 and the eleva-

tion'of the core 74. As the core 74 is elevated,
the push rod 86 will be elevated and so raise
the fulcrum 88 of the lever 46 as to counter-
act the tendency of the retardation lever 63,

which is at this'time in full engagement with.-

If thet . -

75

80

the cam 66, t0 permit the skip or cage to travel

away from the end of travel at sufficient
speed. When'the skip or cage has traveled a
sufficient distance to cause the retardation
cam 66 to be moved out of engagement with

the roller 65, the acceleration cam 99 will '

have moved out of engagement with the
roller 98 "associated with the acceleration

switch 94—95—94. The control mechanism .

will now assume its normal condition.
Let us assume that the skip or cage is be-
tween its limits of travel, but that for some

85
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reason the speed of the hoisting. drum is -

be true,
casion movement of the lever 46 so as to cause
the alarm contact members 43 and 45 to

“touch and give audible alarm that the hoist-

ing mechanism is traveling at an excessive or
dangerous speed. If the engineer does not
instantly correct this condition, and an in-
crease of speed is attained, the switch lever
89 will move upon its pivotal support 40 so
as, to.open the over-speed switch 35—37—35,

~which will de-energize the magnet coils 156,

and therefore cause the brake mechanism to
be applied and the power for
mechanism to be shut off. - -
Let us assume now
carry men in the
ith the safety of>
. The engineer is in possession of

two control members 108 for actuating the

onsi safety. If this
actuation of the governor 22 will oc- -

the hoisting_‘

100

105

110 .

that it is desirous to. -
peed

en must be
115.

man safgty mechanism. ‘These control rods -

108 arejassociated with two:levers 105, one
-for the dial 9, and one for the dial 10.  The

member 108 which is to-be actuated depends
upon which cage the men are to travel in.

Let us agsume that men are to ride'on the cage
whose upward limits of travel are controlled =
“by“dial 10 and ‘in the present instance that -
.they-are Deing hoisted. o .
- It does not matter whether the men are

. being hoisted or lowered, as far as the setting -
of the device is concerned, as the man-safety

feature simply limits the moverent upward

and downward, as well as the speed. - Should-

120

150
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the engineer start in the wrong direction

when attempting to lower men, or fail to stop
at the proper point to discharge men when
they are being hoisted. the device must func-
tion in precisely the same manner. In this
event, the member 108, (see Ifigure 2) should
be elevated, thereby closing the switch
119—120—119. This will operate the lamps
115 and 116 so that the men at the top and
bottom of the shaft, as well as the engineer
may know that the man-safety mechanism
for the cage in which men are riding is in
operation. As the member 108 is elevated,

the lever 105 will move in a clockwise direc-

tion. (See Fig. 2), thereby causing the dial
10 to advance upon its axis 8 so that the cams
mounted upon the dial will become effective

_at a point below the final limit of travel 1. e,
- the man landing.

Simultaneously with the
elevation of the member 108, the cam member
110 will engage ‘with the bifurcated member
118 on the push rod 67 and elevate one end
of the floating lever 48: thereby raising the
operative engaging point 47 of the lever 46.
This position of the various elements will
cause the closing of the alarm contact mem-
bers 43 and 45 at a relatively lower speed of
the hoisting drum than that speed normally
maintained  for rock. Consequently, the
overspeed switch 835—37-—35 will operate at

a lower speed than that speed employed for

hoisting rock.

We claim:

1. A hoisting engine controller of the type
described comprising a shaft arranged for
synchronism with the hoist drum of a mine
hoist, a dial carried by said shaft, cams car-
ried by said dial adjacent the peripheral-edge
thereof, a rock arm, a roller carried by said
rock arm and arranged to be engaged by
said cams, and a switch actuated by the rock
arm, said dial being arranged for.adjustment
on ‘the shaft, whereby said switch may be
actuated at various angular positions of the
shaft.

2. A hoisting engine controller of the type"
emploved for controlling a brake engine hav-

ing an electrical controlling cirenit which
is used in connection with a hoisting engine,
comprising a shaft arranged for synchronism
with the hoist drum.of the hoist engine, a
spider carried by said shaft, a dial rotatably
supported concentric with said spider, cams

- carried by said dial adjacent the peripheral

et}
L

60

edge thereof, a cam-actuated switch arranged
for actuation by said cams, and means for
fixing said dial against rotation on said spider
at will whereby the relative position of the
spider on said dial may be varied. .

3. A hoisting engine controller of the ¢har-
acter described comprising a dial having a
cam thereupon, a cam operated electric switch
arranged for operation by the cam on said

. dial when said dial is rotated, a shaft, ar-

ranged for synchronism with the hoist drum

9

of a mine hoist, and adjustable means asso-

ciated with said shaft and with said dial for

adjustably mounting said dial on said shaft
in such a manner as to permit the advance-
nlle%t or retardation of said dial upon the
shaftt.

70

4. A hoisting engine controller of the char-

acter described comprising a dial having a
cam thereupon, a cam operated electric switch
arranged for operation by the cam on said
dial when said dial is rotated, a shaft ar-
ranged for synchronism with the hoist drum
of a mine hoist, and adjustable means asso-
ciated with said shaft and with said dial for
adjustably mounting said dial on said shaft
in such a manner as to permit the advance-
ment or retardation of said dial upon the
shaft, said means comprising a gear carried
by said shaft, a spider mounted concentrie
with said shaft, and having an internal gear,
a pinion in mesh with said internal gear, and
with said gear on said shaft. .
5.- A hoisting engine controller of the char-
acter described comprising a dial having a
cam thereupon, a cam operated electric switch
arranged for operation by the cam on said
dial when said dial is rotated, a shaft, ar-
ranged for synchronism with the hoist drum
of a mine hoist, and adjustable means asso-
ciated with said shaft and with said dial for
adjustably mounting said dial on said shaft
in such a manner as to permit the advance-

ment or retardation of said dial upon the -

shaft, and other means associated with said
first named means and manually actuated for
éffecting the advancement or retardation of

“said dial relative to said shaft at will and
from a point remote from said controller.
6. A hoisting engine controller of the char-

acter described comprising a cam operafed
limit switch and an overspeed switch, a gov-
ernor for operating said over-speed switch, a
shaft arranged for synchronism with the
hoist drum of a mine hoist; said shaft being

connected by means of a gear train with said’

governor, a movable caimn supporting member,
a cam carried by said member arranged to

actuate said cam operated switch when moved "

into engagement therewith, means associated
with said shaft and ‘with said movable cam
supporting member for moving said cam sup-
porting member at a speed directly propor-
tional to the speed of said shaft and conse-
quently said hoist drum, and other means as-
sociated with said first named means for vary-
ing at will the relative position of said mov-
able member and said shaft, thereby to hasten
or retard the engagement of said cam with
said cam operated switch. - -

7. A hoisting engine controller of the char-
acter described comprising a cani operated
limit switch-and an overspeed switch, a gover-
nor for operating said over-speed switch, a
shaft arranged for synchronism with the
hoist drum of a mine hoist, said shaft being
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- connected by means of a gear train with said

10

governor, a dial concentric with said shaft, a

. cam.carried by said member arranged to actu-

ate said cam operated switch when moved
into engagement therewith, means associated
with said shaft and with said movable cam
supporting member for moving said cam

~ supporting member at a speed directly pro-

10
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portional to the speed of said shaft and con-

sequently said hoist drum, and other means.

associated with said first named means for
varying at will the relative position of said

movable member and said shaft, thereby to
hasten or retard the engagement of said cam.

with said-cam operated switch. :

8. A hoisting engine controller of the char-
acter described comprising a. cam operated
Limit switch and an over-speed switch. a gov-
ernor for operating said over-speed switch, a
shaft arranged for synchronism with the hoist
drum of a mine hoist, a gear train connecting
said shaft with said governor, a movable cam
supporting member, a cam carried by said
member arranged to actuate said cam operat-
ed switch when moved into engagement there-
with, means associated with said shaft and
with said movablé cam supporting member
for moving said cam supporting member at

- a speed directly proportional to the speed of

30

35

40

50

b

said-shaft and consequently said hoist drum;
other means associated with said first named
means for varying at will the relative posi-
tion of said movable member and said shaft,
thereby to hasten or retard the engagement
of said cam with said cam operated switch,
a retardation cam carried by said cam sup-
porting member, and a cam operated means
arranged. for actuation by said retardation
cam as said cam supporting member is moved,
and agsociated with said governor and said
over-speed switch- for changing the rela-
tive positions of the switch members of said
over-speed switch, whereby said over-speed
switch may be actuated with a relatively less
expansion of said governor than normal.-

9. A hoisting engine controller of the

- character described, comprising a cam oper-

ated limit switch and an over-speed switch.
a governor for operating said over-speed
switch, a shaft arranged for synchronism
with: the hoist drum of a mine hoist, a gear
train connecting said shaft with said gover-
nor, a cam supporting dial mounted concen-
tric with said shaft, a cam carried. by said
member arranged to actuate said cam oper-
ated switch when moved into engagement
therewith, means associated with said shaft
and with said movable cam supporting mem-

er for moving said cam supporting member
at a speed directly proportional to the speed
of said shaft and congequently said hoist
drum, other means associated with said first
named means for varying at will the relative
position of said movable member and said
shaft, thereby to hasten or retard the engage-
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ment of said cam with said cam operated
switch, a retardation cam carried by said cam
supporting member, and a, cam operated

means arranged for actuation by said retarda-

tion cam as said cam supporting member is

moved, and associated with said governor’

and said over-speed switch for changing the
relative positions of the switch members of
said over-speed switch, whereby said over-
speed switch may be actuated with a rela-
tively less expansion of said governor than
normal; ) ’
_10. In a hoisting engine controller of the
character described comprising a shaft ar-
ranged for synchronism with a hoist drum of
a mine hoist, a movable cam supporting mem-

0

80

ber arranged to move when said shaft is ro- -

tated, a governordrivenby said shaft, an over-
speed alarm switch associated with said 2ov-
ernor and arranged to be closed when said
governor expands beyond a predetermined
degree, a retardation cam carried by said cam

supporting member, means arranged for ac-
tuation by said retardation cam and asso-

ciated with said governor and said switch
for moving the cooperating switch members
of said switch so as to cause said switch to
actuate when said governor has expanded
to a degree less than normal, an acceleration
cam carried by said cam supporting member
and a cam operated acceleration switch ar-
ranged for actuation by said acceleration cam
at substantially the same time that said re-
tardation cam is engaged with said cam op-
erated means. ' \
11. In a hoisting engine controller of the
character described comprising a shaft ar-
ranged for synchronism with a hoist drum of
a mine hoist, a cam supporting dial arranged
to move when said shaft is rotated; a governor
driven by said shaft. an over-speed alarm

switch associated with said governor and ar-

ranged to be closed when said governor ex-
pands beyond a predetermined degree, a re-
tardation cam carried by said cam supporting
dial, means arranged for actuation by said re-
tardation cam and associated with said gover-
nor in said switch for moving the cooperating
switch members of said switch so as to cause
said switch to actuate when said governor
has expanded to a degree less than normal, an
acceleration switch arranged for actuation by
said acceleration cam at substantially the
same time that said retardation cam is en-
gaged with said cam operated means.

12. In a hoisting engine controller of the
character described comprising a shaft ar-
ranged for synchronism with a hoist drum
of a mine hoist, a movable cam supporting
member arranged to move when said shaft is
rotated, a_governor driven by said shaft, an
over-speed alarm switch associated with said
governor and arranged to be closed when said
governor expands beyvond a predetermined
degree, a retardation cam carried by said
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cam supporting member, means arranged for
actuation by said retardation cam and asso-
ciated with said governor in said switch for
moving the cooperating switch members of
" said switch so as to cause said swifch to actu-
ate when said governor has expanded to a de-
gree less than normal, an acceleration cam
cairied by said cam supporting member, a
cam operated acceleration switch arranged
for actuation by said acceleration cam at sub-
stantially the same time that said retardation
cam is engaged with said cam operated
" means, and electrically operated means ar-
ranged for actuation by the closing of said
acceleration switch when said hoist drum is
,moving in one direction for counteracting the
influence of said retardation cam upon said
over-speed alarm switch. ‘

13. In a device of the character described,
a governor, an over-speed alarm switch,
means actuated by the expansion of said
governor for closing said switch, and elec-
trically operated means associated with said
first named means for moving the switch
members of said switch apart from one an-
other, thereby necessitating a greater normal
expansion of said governor for the closing
of said switch.

14. In a hoisting engine controller of the
character described, a govérnor, a normally
closed over-speed switch, a normally open
alarm switch having one contact member
associated with the movable element of said
over-speed switch and the other contact ar-
ranged for movement, means associated with
said governor and with said movable mem-
ber of said alarm switch for causing the
alarm switch members to move into engage-
ment with one another, and upon further
movement of said movable alarm switch
member to cause said over-speed switch to
open.

15. In a hoisting engine controller of the
type described, a shaft arranged to be driven
.by and in synchronism with the hoist drum
of a mine hoist, a movable cam supporting
member arranged to move when said shaft is
rotated, a governor driven by said shaft, an
over-speed switch including a movable mem-
ber associated with said governor and ar-
ranged to be actuated when said governor
expands beyond a predetermined degree, a
retardation cam carried by said cam support-
ing member, means arranged for actuation
by said retardation cam and associated with
said governor and said switch for influencing
the movable element of said switch so as to

cause said switch to actuate when said gov-,
ernor has expanded to a degree less than

normal, an acceleration cam carried by said
cam supporting member, and a cam operated
acceleration switch arranged for actuation
by said acceleration cam at substantially the
. same time that said retardation cam is en-
gaged with said cam operated means.

11

16. In a hoisting engjrlle‘ controller of the

type described, a shaft arranged for syn-

chronism with the hoist drum of a mine hoist,

~a cam supporting dial arranged to move

when said shaft is rotated, a governor dtiven

by said shaft, an over-speed switch includ-
ing a movable member associated with said
governor and arranged to be actuated when
said governor expands beyond a predeter-
mined degree, a retardation cam carried by
said cam supporting dial, means arranged
for actuation by said retardation cam and
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associated with said governor and with said -

-gswitch for influencing the movable element of
said switch so as to cause said switch to

actuate when said governor has expanded

to a degree less than normal, an acceleration

cam carried by said cam supporting dial, and

a cam operated acceleration switch arranged

for actuation by said acceleration camrat sub-

stantially the same time that said retardation

cam is engaged with said cam operated
' means.

17. In a hoisting engine controller of the
type described, a shaft arranged for connec-
tion and synchronism with a hoist drum, a
movable cam supporting member arranged
to move when said shaft isrotated, a governor
driven by said shaft, an over-speed switch
having a movable member associated with
said governor and arranged to be actuated
when said governor expands beyond a prede-
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. termined degree, a retardation cam.carried .

by said cam supporting member and means
arranged for actuation by said retardation
cam and associated with said governor and
the movable element of satd switch for influ-
encing the movable element of said switch so
as to cause said switch to actuate when said
governor has expanded to a degree less than
normal.
18. In a hoisting engine controller of the
- type described, a shaft arranged for connec-
tion and synchronism with a hoist drum, a
movable cam supporting member arranged to
move when said shaft is rotated, a governor
-driven by said shaft, an over-speed switch
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having a movable member associated with .

said governor and arranged to be actuated
when said governor expands beyond a prede-
termined degree. a retardation cam carried
by said cam supporting member, means ar-
ranged for actuation by said retardation cam
and associated with said governor and the
movable element of said switch for influenc-
ing the movable element of said switch so as
to cause said switch to actuate when said gov-
ernor-has expanded to a degree less than nor-
mal, an acceleration cam carried by said cam
supporting member, a cam operated acceler-
ation switch arranged for actuation by said
acceleration cam at substantially the same
time that said retardation cam is engaged
with-said cam operated means, and electri-
cally opergted means arranged for actuation
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by the closing of said acceleration switch
when said hoist drum is moving in one direc-
tion for counteracting the influence of said
retardation cam upon said over-speed switch.

19. In a device of the type described, a gov-
ernor, an over-speed switch, means actuated
by the expansion of said governor for open-
ing said switch, and electrically operated
means associated with said first named means
for influencing the switch members so as to
necessitate a greater than normal expansion
of said governor for the opening of said
switch. ‘ :

- 20. In a device of the type described, a
shaft, a cam supporting dial mounted concen-
tric with said shaft, a plurality of cams dis-
posed upon said dial, a plurality of cam op-
erated mechanisms for actuation by said cams
when said dial is rotated, means for advanc-
ing or retarding said dial upon shaft at will,
and a signal switch arranged to actuate simul-
taneously with the movement of said dial rel-
ative to said shaft in one direction.

21. ‘The combination with a valve, a falling
weight for operating said valve, of means for
varying the fall of said weight so as to regu-
late the actuation of said valve, said means in-
cluding a wedge-shaped slidable member ar-

-ranged to be interposed between said weight

and a fixed support. »
22. A hoisting engine controller of the type

“employed for controlling a brake engine hav-

ing an electric controlling circuit used in con-
nection with hoisting engines comprising a
cam-operated limit switch, a shaft arranged
for synchronism with the hoist drum of the
hoist engine, a dial carried by said shaft, a
cam carried by said dial adjacent the periph-
eral edge thereof for engagement with said
cam-operated switch, said dial being arranged
for adjustment on said shaft, whereby the en-

- gagement of said cam with said cam-operated

45

switch may be effected at a . predetermined
time; an alarm bell, and means associated with

said dial for operating said alarm bell as said

cam operates said cam-operated switch. )
23. In a hoist control device in combination

* afloating lever, a speed-responsive device op-

50,
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eratively connected to one end of the lever so
as to vary the position thereof, a pair of ro-
tatable cams, means for rotating the cams at
a speed proportional to the speed of a hoist,
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ber disposed in the path of said cam, a floating
member having three fulcrum points, one of
said points being connected with said movable
member, one of said points being connected

‘with said governor operated member, and one fg

of said points being associated with said over-
speed switch, whereby in case of abnormal
governor speed with relation to the position
of said cam, the movement of said floating . -
member will cause said overspeed switch to be_75
opened. : x
25. In a device of the class described, a gov- .

ernor, a governor operated member, an over-
speed switch, a movable cam, a movable mem-
ber disposed in the path of said cam,a float- 8o
ing member having three fulcrum points, one

of said points being connected with said mov-
able member, one of said points being con-
nected with said governor operated member,
and one of said points being associated with 85
said overspeed switch, whereby said floating
member cooperates with the movements of

~ said governor operated member and said cam

operated member to cause said overspeed
switch to be opened under predetermined 90
conditions. - o

. 26. In a device of the class described, a
governor, a governor operated. member, an
electric switch, a cam, a floating member hav-

ing three movable fulcrum points, means as- 95
sociated with the governor operated member

to effect the movement of one of said fulerum
points,-means associated with said cam to ef-

fect the movement of a second one of said
fulerum points, and means connecting with a 100
third fulerum point and associated with said
switch whereby the action of said governor is
made to cooperate with the action of said
cam, to open said switch under predetermined
conditions.

: : 10¢
27. In a controller, the combination of-a

"speed responsive device, with a floating mem-

ber having a plurality of movable fulcrum
points, an_operative mechanical connection
between said speed responsivé device and one 110
of said fulcrums; an overspeed switch having

‘an operative mechanical connection to one

NS

means secured to the other end of said floating -

lever and projecting into the path of said

the lever, a normally closed switch, means
comprising said cams for opening said switch
at certain points in the travel of a hoist, a nor-
mally open switch, and means connected -to

ends for closing said normally open switch
under predetermined conditions. -

-cams, whereby the latter will move the end of -

_the floating lever at a point intermediate its-

24. In adevice of the class described, & gov-

ernor, a governor operated member, an over-
speed switch, a movable cam, a movable mem-

of said fulerums, and a deceleration control
device having an operative mechanical con- ™
nection to another of said fulerums, whereby 115
said overspeed switch is responsive to the
movements of said speed responsive device
and said deceleration control device. = |

28. In a controller, the combination of a
speed responsive device, with a floating mem- 120
ber having a plurality of movable fulcrum
points, an operative mechanical connection
between said speed responsive device and one
of said fulcrums, an overspeed switch hav- .
ing an operative mechanical connection to one 125
of said fulcrums, ahd a deceleration control
device having an operative mechanical con-
nection to another of said fulcrums, whereby
said overspeed switch .is responsive to the

)

- movements of said speed- responsive device 130




and -said deceleration contrel device, and
signal means controlled by said floating mem-
ber and actuated to give a signal before said
- overspeed switch is actuated.”

29. In a controller, the combination of a
speed responsive device, with a floating mem-
ber having a plurality of movable fulcrum
points, an operative mechanical connection
between said speed responsive device and one
of said fulerums, an overspeed switch having

said fulerums, and a deceleration control de-
vice having an operative mechanical connec-
tion to another of said fulerums, whereby said,
overspeed switch, is responsive to the move-
‘ments of said speed responsive device and said
“deceleration control device, and means for

of said floating member to. control said over-
speed switch in accordance with different pre-
determined speed values under other con-
ditions of service. »

- speed responsive device, with a floating mem-
5 ber having a plurality of movable fulerum
points, an operative mechanical connection
. between said speed responsive device and one
‘of said fulcrums, an overspeed switch having
an. operative mechanical connection to one

device having an operative mechanical con-
" nection to another of said fulcrums, whereby
said overspeed switch is responsive to the
movements of said speed responsive device
and said deceleration control device, and.
means. for removing said overspeed switch
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an operative mechanical connection to one of -

changing the position of one of the fulcrums .

30. In a cortroller, the combination of a -

13

from the control of said deceleration control
device during a predetermined movement of

a controlled -member away from a limit of

“travel of said controlled member.

31. In a hoist.controller, the combination
of a supporting frame with a movable mem-

- ber carried thereby and adapted to move in
synchronism with a hoist, overspeed and de-
celeration control members for said hoist car--

ried by said movable member, a switch having
an operative mechanical connection with said
overspeed, and deceleration control members,
and means for simultaneously shifting said
overspeed and deceleration control members

to change the predetermined speed control’

values under changed conditions of service. -
- 32. In a controller, the combination of a
governor with a controlled member, stopping
means actuated by the expansion of said gov-
ernor for stopping said controlled member, a
deceleration control device associated with

said governor and adapted to control said

stopping means, and means associated with
said governor and said stopping means for
necessitating a greater expansion of said gov-
ernor before actuating said stopping means
during a predetermined movement of said

controlled member away from a limit of travel -
-of said controlled member.
of said fulecrums, and a deceleration control.

In witness whereof, I hereunto subscribe
my name this 24th day of May, 1927.

y “WILLIAM J. LILLY.
In witness whereof, T hereunto subscribe
my name this 28th day of May, 1927.

HENRY H. LOGAN.
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