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To all whom it may concern:

Be 1t known that 1, CHARLES S. BURNH_AM, 1

a_citizen of the United States, residing at
New York city, in the county of New York
5 and State of New York, have invented a new

and useful Improvement in Safety Devices
- tor Klevators, of which the following is a

specification., _
My 1nvention relates to improvements in
to the safety device for elevators shown and de-
scribed in United States Pateni No. 754,432,
granted to Cruickshank and Burnham, March
15, 1904, and has for its object the provision
ot means for preventing any excessive speed
15 of an elevator-car. o -
~ The accompanying drawings show an ele-
‘vator system embodying my invention, and
In which— ) -

Figure 1 represents in elevation an eleva-

20 tor system including a car having my safety

device applied thereto. Fig. 2 is a view at
right angles to Fig. 1 and shows the retarding
device at the top of the well. Fig. 3 is a de-
~tached view.showing the bottom of the car
25 with a portion of the
invention thereon. Fig. 4 is an enlarged
- view in elevation of that portion of my safety
device carried on the car. Figs. 5 and 5* are
~detail views of the detent, stop, or- clamp

30 shown at 30 in Fig.1; and Fig. 6 is a detailed

view of a preferred form of governor-cam.
Similar reference-numerals are applied to
similar parts throughous the various views.
- In Big. 1, 10 designates an elevator - car
35 with its hoisting-cable 11 passing over the
- sheaves 12 and 12, the latter being mounted
- any suitable manner at the top of the
hatchway: While the drawings show a
hoisting system driven by an clectric motor
40 13, operating through the worm-gearing 14
and hoisting-drum 15, any desired motive
power may be used to equal advantage. +
and — designate the power-mains. 20 and

21 are reversing-switches, while 16 is the con-

45 trolling-switch i the car. The handle 17 on

being moved to the right or left controls the |

energization of one or the other of the re-

versing-switches 20 and 21, which in turn

~ close a circuit to the motor 13, thereby caus-
50 Ing it to raise or lower the elévator-car 10 in
a well-known way. <
‘magnet brake, -which is applied to stop the

27,
although any number may be used, are rig-

preferred form of my |

I have herein shown the dog
‘with two fingers forming a slot to receive the

time the plates of the
‘clearly shown in Fig. 3.

47 designates a safety-

| machinery when a circuit to its magnet-coil
is broken. Extending vertically in the ele-

vator-well and adjacent to the path of travel

. —

of the elevator-car 10 are-cables 27 and
- These cables, of which two are shown,

1dly fastened at their lower ends to the bot-
tom of the well. The upper portions of the
cables 27 and 27/

shown mounted on beam structure at the top
of the elevator - well. The.cable 27 firs
passes over the idler or direction pulley 32,

and the upper ends of both the cables 27 and
| The ca-
bles 27 27" may be of any material with the

27" are fastened to the drum 31

requisite strength; but it is preferable to em-

| ploy cables composed of strands of steel wire.

Mounted upon the cables 27 27/ ‘are shown a
number of detents or stops 30, which are rig-
1dly secured to the same. When steel cables

55

6o
are wound 1 the same di- -
rection about the drum 31, which is herein

.70

are used, I fasten the stops thereon in a novel

manner. The cable is untwisted
tion of its length and the strands of wire

spread out somewhat. Two platés or pleces
of metal having U-shaped bends at their

for a por-

such a way that the conical-shaped recess
formed by the bends is filled by the portion
of the cable which has been untwisted.

75

middle portions are then clamped together in

30

Melted solder is then poured into the conical- _ |

shaped recess. This solder upon hardening
holds the stop with great rigidity upon the
cable without in any way affecting or lessen-
Ing the tensile strength of the cable.
Pivotally mounted upon the bottom of the
elevator-car are dogs, of which two are shown
on each side in Iig. 3. These dogos are nor-
mally held in a position to engage with the
stops or obstructions 30 as.the car descends.
dogs each provided

cabies. These fingers engage at the proper

stop 30. This is
Just as the dogs are
about to engage the stops and the car is trav-
eling at its normal rate of speed the dogs are
rocked about -their pivots and retracted
from engagement with the stops, allowing
the car to continue in a downward direction
This operation will be more fully described

| heremafter. The dogs 15 15" are connected

le
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by the rods 16 16’ to the levers 2 and 3, re- |

L

spectively, these levers being keyed or other-
wise fastened to the rock-shait 17. |
-84 designates a standing rope which 1s fas-

‘tened at its upper end to the overhead beam

46, and after, being wrapped several times

 hatchway, where it is fastened to a weight 33.

10 .

L5

Z0

L9

37 is a guide for the rope 34. ~ |

rope 34 two ropes, one of which is fastened to
the beam 46 and wound about the drum 35 a
number of times and then fastened rigidly to
the drum. = The other rope is also fastened to
and wound ahout the drum a number of times
in a direction opposite to the otherrope, after
which ic leads to the weight 33, which is for
the purpose of keeping the rope 34 taut. ‘I'ne

drum 35 is carried by the car and 1s connect-

ed by sprocket-chains 36 to the cam 39.
A'roller 40, connected by the lever 4 to the

,' rock-shaft 17. is held in contact with the face

30

of cam 39 by the weight of the dogs 15 and
15’ acting through tne rods 16 and 16" and

levers 2 and 3, respectively. Weights 86

and 87 are shown

3 for this purpose, but they
may be omitted. T SRS

- 41 designates a latch -detent, which is
shown as being an extension of the lever 2,
although the same may be a separate.detent |

keved to the rock-shaft 17. A latch 42 is

normally held in engagement with the latch-

- lever 41. by means of a spring 43. The lateh

35

42 carries an insulating-piece.5, upon which
are mounted two spring-pressed contacts 6

and 8, these contacts being normally in-elec-
trical connection with two fixed contacts 84

‘and 85, mounted on the car directly above

40

them but insulated-from the car.

The retarding device shown in Figs. 1 fﬁid
9 will now bedescribed. A shaft 83 1s mount-
ed in bearings in the standards 58 and 60,

which are fastened to the-overhead beams in

the hatchway. On this shaft 83 are keyed
or otherwise fastened a drum 31 and a num-
ber of disks 61. These disks are loosely

~ keyed, as by means of the key 90, Ifig. 2; to

50

the shaft 83, allowing them to have a lateral
movement along the shaft but preventing
any turning movement Trelatively to the

chaft. Each of these disks 64 is provided
 with a hub or boss upon which is loosely

mounted another disk 63, f{ree to revolve

about the hub and having a projection or de-

:. tent on its periphery, such as 76, 77, 78, 79,
- 80, 81, and 82. The thickness of these loose

disks 63 is slightly greater than the hub of

60

the cor:e’sponé’ing and relatively fixed or sta-
tionary disk 64 upon which it is mounted.
The loose disks 63 therefore alternate with

the fixed disks 64. A bell-crank lever 84 1s

65

ivotally mounted on the standard 58 and
as short arms 59 and 56, which are held
against the outside loose disk 63 by means of

the adjustable weight 52, which is shidablv

| in the path of travel of the
about the drum 35 leads to the bottom of the

T sometimes use in place of one continuous |

828,635

mounted upon..the lever-arm 84. A Cross-

‘har 57, having one end fastened to the stand-

ard 58 and the other end secured to the sup-

port 59, is placed in such a position with re-.

spect to the loose disks 63 as to engage or lie

78, &e., above referred to. -
A cord 53 is fastened to the outer end of

the weighted lever 51, and after running

over the two small direction-pulleys 7 and 9
is attached to a handle 54, by means of which
the weighted arm 84, together with the
weight 52, may be raised, thereby releasing

‘the levers 56 .56 from engagement with the
disk 63. o e L
- At the right-hand end of the shaft 83 and

7€

projections 76 77 -

75

30

connected to it is a collar 61 and crank-han- -

dle 62, the latter being used to revolve the
shaft 83. S - R
The operation of my improved safety de-

vice is as follows: When the car 1s in the po--
sition shown in Fig. 1, the dogs 15 15" are
held in their outward or engaging position by
the roller 40 and cam 39. As the car de-

scends the cam 39 isrevolved by the drum 35
until the roller 40 passes onto the flattened

portion of the cam at 50, Fig. 6. This will,

Q0

allow the dogs 15 and 15 to swing inwardly

about their pivots, causing them to pass by a.
set.of stops 30. The cam 1s further revolved
until the roller 40 is carried onto the high

concentric portion 88 of the cam, when the
dogs are once more held in their outward or

about its axis is so proportioned to that of

the car travel that the cam revolves one com-

pléete revolution while the car ‘passes from
one set of stops 30 to the next set.
lows from this that as the car descends at
normal speed and approaches a set of stops

the dogs on the car are swung out of engage-

95

“engaging position. The motion of the cam

IOC

It fol-

o5

ment with the stops, and after having passed

by the same are returned to their outward or
engaging position by thewcam:39." The same
operation is repeated at every set of stops.
Thus it will be seen that the stops offer no ob-

“stacle to the descending car during its normal

operation.. As-the dogs 15and 15', together
with shaft 17, are rocked back and forth by

the cam 39 the latch-detent 41 is caused

ITO

K

thereby to swing back and forth upon-the

lower curved surface of the latch-lever 42,
the spring 43 insuring a frictional contact be-

latch-lever 42 is held against any downward

‘movement by the upper curyed surface of de-

tent 41. . The contacts 6 and 8 on the insulat-
ing-piece 5 are thus held in electrical contact

‘with the fixed contacts 84 and 85 directly

above them. Assuming the car for any cause
to exceed its normal downward rate of speed,
the cam 39 being revolved at a speed propor-

tional to that of the car, or, in other words.1n

harmony therewith, will rotate so fast that
as the roller 40 is carried out of the recessed

tween latch-lever 42 and detent 41. The

120
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' portioil 48 (see Fig. 6) of the cam onto the

- the corresponding curved face of the

20

- rled on said shaft, being

30

~adjacent

35

. through the cables 27 27
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high point 49 the momentum imparted to

the roller 40 by the accelerated motion of the
cam will cause the roller to leave the cam-
‘face at the high point 49. ' At this time the

dogs are just about to engage a set of stops.
As the roller 40 is thrown off the faceof the
cam the latch-detent 41 will be rocked or
swung to the left an amount sutficient to
cause 1ts curved portion, which bears against

_ . _ %&tch‘-
lever 42, to pass out of engagement with the
latter, allowing the same to drop, and there-
by latching or locking the dogs in their out-
ward or engaging positions.
outwardly against any further movement by
the latch 42 will now engage a set of stops
and carry them, together with the cables 27
27, downwardly.  As these cables are fas-
tened to and wound at their upper ends to

the-drum 31 the latter will now tend to re-

volve the shaft 83. The fixed disks 64, car-
connected to the

to revolve. Now

drum will ‘likewise tend

the lever 84, by reason of the weight 52, is at -

all times exerting a powerful pressure against

the disks 63 and 64, and since the disks, both

loose and fixed, have a motion transversely

along the shaft 83 whatever pressure is put

upon one disk will be transmitted to the
others. The frictional contact between any
disks depends upon the pressure
caused by the weight 52 acting through the
lever-arms 84, 55, and 56. As the shaft 83
18 revolved by the descending car acting

the 'disks will also

- revolve. Assoon as the disks have revolved

40

~ vent any further rotation of the disk,

~drum 31 owing to the surface friction pro-.

. be held from further movement.

- 79, 80, 81, and 82 of the loose

55

- ment 1t will add a certain amount to the re-
tarding effect on the drum 31, this amount

through a very small distance the projection
76 on the circumference of one of them will

engage the horizontal bar 57, which will pre-
and 1t

will thus produce a retarding effect on the

duced by the weighted lever 84 on the face of

‘one disk rubbin(% against an adjacent disk.

Asthe retarded

rum 31 continues to revolve
the projection 77

will engage the bar 57 and
This will
gradually increase the retarding effect on the
drum 31 on account of the added rubbing
friction. In a similar manneér ‘as the drum
31 continues to revolve the projections 78,
disks will en-
gage the bar 57 in successive order, and as
each disk is held from further rotative move-

~depending upon the friction caused by the

60

63

55, and 56.

lateral pressure put upon the disks by the
weight 52 acting through the lever-arms 84,
The cumulative retardation of
the drums 31 when the free disks have all as-
sumed the same position—that is, with their
projections all engaging the cross-bar 57——ig
of such a magnitude that the drum 31 will,

the car and its

tarding

stopping the hoisting machinery,

around the drum 35, but
two adjacent cables near the top of the eleva-

8

through the medium of the cables 27 and 27/, B

more than suffice to support the welght of
the various disks, and consequently the re-
effect transmitted to the drum 31,
may be varied to almost any
by changing the position
along the lever 84.
ing
gradual,-easy, and positive stop without the
usual shock and strain which is so frequently

met with in other devices used for the same
purpose. '

trical connection between the contacts 5 and
6 and the contacts-84 and 85, mounted di-

‘Tectly above them, is broken. Since these

contacts include a circuit to the motor-re-

versing switches 20 and 21 and also a circuit,
to the safety magnet-brake 47 upon the latch

operating to open these circuits, current is
cut off from the motor and at the same time
the brake 47 is applied. This would result in
and thereby
prevent the hoisting-cable 11 from being
slacked oft the hoisting-drum 35. In order

load. The friction between:

desired amount
of the weight 52
The effect of this retard-
evice upon the car will be to produce a

70

75

‘When the latch operates to hold
the dogs in their engaging positions, the elec-

90

to reset the retarding device or bring it back

nto its original position after the same has
operated to stop the car, it is only necessary
to relieve the cables 27 27’ of the weight of
the car and then pull on the handle 54.  This

will raise the arm 84 and weight 52 and ve-

ileve the lateral pressure on the disks. The

handle 62 may now be revolved freely, there-
by turning the'shaft 83, together with the
drum 31, and thus winding up all slack in the

cables 27 27/, The loose disks at the same

time are adjusted by hand into their original
positions, as shown.on the drawings, after
which the latch 42 is released from detent 41

and the system is again in running order.
Although one pair or set of dogs may be
suflicient, still in actual practice it is desir-

95
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able to use at least two sets. ' In such case I

use two rock-shafts 22 and 23 and two rollers

40 and 40’, Fig. 3, one on each side of the

T1O

cam 39 and diametrically opposite each other

with respect to the cam.

cams set one hundred and eighty degrees
ahead of each other on the same shaft and
using one roller for each cam, as shown in the

patent hereinbefore referred to. Other ar-

rangements might be used to advantage, all

coming within the scope of my invention.

the It would be
equally practicable to employ two similar.

rcs

120

The use of two rollers operated by one cam is

shown in Kig. 3, and by reason of the peculiar

form of cam used (see Fig. 6) and since these
rollers operate diagonally. opposite sets of

dogs it follows that at least one set of dogs is

In an engaging position. When using two
sets of dogs, I use four cables—such as 27 27/
and -28 28’. These cables would all Wrap
sometimes I join

125
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) f.qi’%sh‘aft, Twolatches may also be uslé_d,,
one for each pair of dogs, the contacts con-

- car.’.

LO

L5

" ing dogs are withdrawn only

nected to these latches being preferably con-’
- nected in series with each other, whereby the-
& circuits to the safety magnet-brake and mo-.

- tor-reversing switches would be interrupted
-..should either latch operate to hang up the

F

“Fig. 6 shows a preferred form of cam, sub-

stantially one hundred and eighty degrees of .

its - peripheral surface being concentric.

“Whenever a roller is on this circular portion;
the dogs controlled thereby are held out in:
When a roller drops
" into the recessed portion 48, the correspond-

an engaging position.

to .be almost

- immediately thrown outward when the roller
-+ reaches the part 49. Upon the flattened por-

20

tion of the cam-face at 50 i1s where the roller

“stands when its dogs are passing by thestops—
. that is, when the car speed i1s. normal. . The

~ dogs are not latched out unless a roller is
~. thrown at-the point 49 away from the cam-

.. face an amount sufficient to carry
‘the maxi-

1 . . ‘1t farther
fromi the center of the cam than
mum radius of the same. - | o

Having thus disclosed my invention and

,m}if:hout limiting myself to the precise con-
 struction of details and arrangement of parts

0

35

herein shown and described, what I claim,

and desire to have protected by Letters Pat-"
ent of the United States, 15— -

1. The combination with a car having a

means outside the car for actuating said pro-

~ jecting part to move the same to disengaging
~ position.

40

2. The c_ofnbination'with a car, of a pro-

| jecting part connected thereto, a plurality of

stops in the path of travel of said projecting
part, and positive means wholly outside- the
car for actuating said projecting part to

 move the same to disengaging position with

reference to said stops.

3. The combination with a car, of a pro-
jecting part connected to said car, normally
fixed stops in the path of travel of said pro-

jecting part, and means for intermittently

. 5.0
55

60

~from striking said stops w

and positively moving said projecting part to
allow the same to pass by said stops. .
4, The combination with a car, of & pro-

jecting part connected thereto, a cable, stops:

on said cable, and means for positively mov-

ing said projecting part at predetermined in-

tervals to allow the

* he same to pass by said
stops. ST o -

5. Thehom'bpi_'natitm with a, Caf, of movable |

dogs connected thereto,standing cables, fixed
stops thereon and in the paths of travel of

said dogs, and means for automatically and

positively moving said db%f to l}ieep the same
en the car runs at

f .

a safe speed. |

6. The combination -with a car, of & mov- |

: projecting part thereon, of a stop in the path |
“of travel of saild projecting part, and positive

t

828,635

able projecting part-, | é;__refardeij compnsmg |
fixed stops, positive means for retracting said

projecting part as it is brought in proximity
to a stop and restored to position after pass-

ing the stop, and means coacting with said

positive means for maintaining said. project-

ing part in engaging position if the car speed
1S excessive. = SR o

7. The combination with &.,qai',-of_a'rﬁtw-' '
able dog carried thereby, a retarding device.

comprising normally fixed stops, means for

75

shifting said dog to disengaging position asit

approaches a stop and restoring same.to nor-

‘mal position after leaving thestop, and means

for holding said dog in engaging position
when the car exceeds a safe speed. = .

36

8. The combination with an elevator-car, .

of dogs pivoted thereto, a plurality of stops
in the path of travel of each of said dogs,

‘means for supporting said stops normally in
fixed position, and means actuated by the
movement of the car for positively moving

said dogs to prevent the same from striking

sald stops except when the car 1s moving at
an excessive rate of speed. |
9. The combination with

J. L a,'-.'car.,' of & mov-.
-able projecting part, a variable retarding

Q0

device, connections between said projecting .

part and said retarding device, and means
for moving said projecting part to effect, the
‘operation of said variable retarding device to.
bring the car to a gradual stop when the car

exceeds a predetermined speed.

10. The combination with a car, of dogs
“carried thereby, stops in the paths of travel

of said dogs, a variable friction retarding

mechanism, connections between said dogs

and retarding mechanism, and means for au-

tomatically %

ment with said stops to effect a gradual stop-

pihg of the car. = - T
11. The combination with an elevator-car,

of do%s carried thereby, stops in the path of

travel of said car, a rotative variable friction

retarding mechanism, and means connecting

ringing said dogs into engage-

05

TOO

1 1;'3'5

IT0

said stop with said mechanism for operating

the latter when a dog engages a stop. |

12.. The combination with a car, of a mov-
able dog connécted thereto, a shaft, a set of
plates in frictional contact with each other,

‘means operated by said movable dog for ro-

tating said plates, and means for successively

stopping the rotative motion. of said plates to:
‘increase the retardation of the motion of the
“car to bring the same to a gradual stop.
~ '13. The combination with an elevator-car,

of a dog carried thereby, a shaft, a drum se-
‘cured to said shaft to move therewith, disks

keyed to said shaft, additional disks alternat-

ing respectively with the first-named disks, a

| fixed stop-bar, lugs on the additional disks

115

- 120

12'5

arranged to successively engage said fixed

stop-bar to gradually iricrease the rotative

retardation by the friction between the rota-

tive and fixed disks, means for exerting a lat-_

130
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eral E 1 th
for the said dog, and a flexible connection se-

cured to said stop and wound on said drum
for rotating the latter and operating the re-
tarding mechanism to bring the car to a grad-

ual rest upon the dog engaging said stop.
14. In an elevator safety device, the com-
bmation with a car, of a projecting part con-

nected thereto, stops in the path of said pro-

jecting part, means for moving said project-

- 1ng part as the same aEproaches a stop to al-

| 20
25’
30

35

- the caris traveling at-a sa
_for moving said cam in harmony with the
- movement of the car. |

40

low said part to pass by said stop when the
car’s speed does not exceed a predetermined

value, a rotatably-mounted shaft and drum,

a serles of Irictionally-mounted disks on said
shalt, an adjustable means for holding said
disks in contact, means for stopping a plural-
1ty of said disks to gradually increase the re-

‘tardation to rotative motion of said shaft,

and a flexible device fixed at one end and hav-

“1ng 1ts other end wound on said drum and in-

termediately supporting said stops.
15. In safety appliances for elevators, the

combination with a car, of a movable dog
‘carried thereby, an elevator-shaft for the car,
a varlable retarding device, a flexible connec-

tion between a fixed point at one end of the

shaft and said retarding device at the other |

end of the shaft, a stop on said connection at
an intermediate point and arranged to be en-

gaged at the proper time by said dog to oper- |

ate said retarding device to gradually stop
the car, a movable .cam with intermediate

- connections for controlling the position of the

dog and enabling same to ]Pass said stop when
e speed, and means

16. In safety apparatus for elevators, the
combination with a-car, of a plurality of sets
of movable dogs, each set arranged diago-

nally on opposite sides of the car, a variable

retarding device for bringing the car to a
gradual stop, and connections arranged to be
engaged by said dogs to operate said retard-

1mg device. _

- 17. In safety appardtus for -eleva,-tors, the

combination with a car, of movable dogs car-
ried by and at opposite sides of the car, stops

in the path of said dogs to be engaged at the
iE_)rru::;]_:)er. time by said dogs, a rotary variable

iction retarding device, means fixed at one
end and connected at its other end to said re-
tarding 'device and arranged vertically adja-
cent the path of travel of said car with the
sald stops mounted on the vertical portion,
-a rotary cam with intermediate connections

- for determining the position of said dogs and

.60

enabling them to pass said stops when the

car 1s traveling at a safe speed, and means for

- . rotating said cam in harmony with the move-

"ment of said car.

- 18, In safety _a,ppﬁriitus for elevators,- the

6 :

combination with a car, movable dogs car-

— '

ressure upon the aforesaid disks, a stop

-paths of travel of each-of said dogs and to be

to be engaged by said dogs, 2 variable fric-

tion retarding device, a flexible connection
between said stolplys and retarding device and

arranged vertically adjacent the path of the
car, & rotary cam-disk with intermediate con-
nections for controlling the position of said

dogs and enabling them to move inwardly '

away from said stops when the car travels at

a safespeed, and means for rotating said cam-

disk in harmony with the movement of the

car.

19. In safety apparatus for elevators, the
combination with a car, of movable dogs car-
ried by and at opposite sides of the car, a re-
tarding device, stops in the path of travel of
said dogs and arranged to be engaged there-
by upon excessive speed of the car, connec-
tions between said stops and said retarding

75
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device, a single rotary cam-disk with inter-

| mediate connections for controlling the posi-

tion of said dogs and enabling them to alter-
nately move inwardly from said stops when

the car is traveling at a safe speed, and means

the movement of the car, said cam-disk hav-
ing a surface to. effect an alternate move-
ment of said dogs.

20. In safety appajratusi'for eléﬁators, the

combination with a car, of dogs carried at di-
agonally-opposite sides of the car, means
connecting the diagonally-arranged dogs in
sets to. effeet the simultaneous movement in-
wardly and outwardly of the dogs of each set,
a retarding device, stops arranged in the

engaged by said dogs upon excessive speed of
the car, connections between said stops and
sald retarding device, a single rotary cam-
disk with intermediate connections for re-
spectively controlling the position of said
sets of dogs, and means for rotating said cam-

car. . - | .
-~ 21. The combination with a car, of project-
ing parts connected thereto, a cam between
sa1d projecting parts, a device for stopping

for rotating said cam-disk in harmony with.

QO
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disk in harmony with the movement of the

the car, and connections for shifting said pro-

jecting parts according to the speed of the

car.

22. The combination with an elevator-car,

of dogs pivoted thereto, a cam mounted be-
tween -said dogs, intermediate connections
for shifting said dogs according to the speed
of the car, a retarding device, and connec-
tions actuated by said dogs to operate said

retarding device when the car speed is exces-

S1VEe,

- 23. The combination with a car, of mov-

IT5
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able projecting parts connected thereto, a

cam mounted on the car, a retarding device,

125

means for operating said retarding device and

-arranged to be engaged by said projecting
parts, and means coacting with said cam for
. _ -effecting a positive actuation of said project-
ried by and at opposite sides of the car, stops |

Ing parts to engaging position and controlling

130



 pivoted to the car, a cam-disk mounted on

IO

20

“means for imparting motion to said drum

25

- said retarding device, movable dogs carried
by the car to engage said actuating means

_30
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the movement thereof to disengaging Posi-
tiOIl'. - . N | - *
24, The combination with a car, of dogs

the car, a retarding device, means to be en-

gaged by said dogs for operating said retard-
ing device,and means coacting with said cam- |
disk and operated on the movement of the

car for positively actuating said dogs to

move the same to engaging position.when the
speed of the car becomes excessive.

25. In safety apparatus for elevators, the
combination with a car, of a retarder for
oradually stopping the car, means for operat-
ing said retarder, movable dogs carried-by

_the car to engage said operating means at the

proper time, a rotary governor-cam mounted

on the car adjacent said dogs, a crank-arm-

engaging said cam, connections between said
arm and dogs, a drum carried by the car,

upon movement of the car, and means for
communicating the motion of said drum to

said cam.. o

- 26. In safety apparatus for éleva;tors,' the

combination with a car, of a retarding device
for stopping the car, means for :actuating

upon éxcessive speed of the car, a single ro-
tary governor-cam mounted on the car,
crank-arms engaging said cam, independent
connections for said arms and dogs, a drum
carried by the car, means for imparting mo-

tion to said drum upon movement of the car,.
and means for communicating said motion to |

" the cam. |

27. In safety apparatus for elevators, the

 combination with a car, of a retarding device

40
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for gradually stopping said car, means for op-
“erating said retarding device, movable dogs
carried by the car to engage sald operating.

means when the car speed exceeds a prede-

- termined limit, a single rotary governor-cam
mounted on the car, crank-arms engaging

 substantially opposite surfaces of said. cam,

independent connections between said arms

and dogs, anid means rotating said cam dur-
Ing and
50

1n hgrmony with the movement of
the car. | T . D
28. The combination with an elevator-car,

- of a projecting part carried thereby, a retard-
ing device for stopping the car, means for ac-

55

tuating said retarding device and arranged to
be engaged by said projecting part when the
car speed eéxceeds a predetermined limuit,
means for controlling the movement of said

~ projecting part, and a latch for holding said

6¢c

projecting part in engaging position.

29. The combination with .a car, of a re-
tarding device of predetermined resistance
for gradually stoppin .
means for said retarding device, movable
dogs connected to the car, means for alter-

the car, operating

atés to stop-the car.

|
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| nately retré,cting.said dogs from énga ing po-
sition with said operating means, and restor-

ing the dogs to position when the car speed 1s
normal, and a latch operated upon excessive

speed of the car for holding said dogs in en- -

gaging “position. -

30. The combination :Wifh a car, of means

70

for starting and stopping the same during its

normal operation, a dog carried by the car, a
retarding device for arresting the downward
movement of the car upon the same attain-

75

ing undue speed, means coacting with said

dog for operating said retarding device,

means for controlling the movement of said

dog to engaging and disengaging position,, )
a

nd means for latching said dog 1n engaging
position when the car speed exceeds a prede-

termined limit.

31. The combination with a car, hoisting
mechanism therefor, a motor for operating

said hoisting méchanism, a movable dog car-
. ried by the car, a retarding device, means co-
| acting with said dog for operating said re-

tarding device to bring the car to a gradual
stop when said car attains an undue speed,
means for controlling said dog to move the
same to engaging and disengaging position

| during the normal gperation of the car, means
for holding said dog in engaging posltion

when the car speed exceeds a predetermined
limit, and means coacting with said holding

30
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mmeans for stopping said motor and hoisting -

mechanism. . _ o .

- 32. The ‘combination with a ‘car, of a
safety device for the same, hoisting mechan-
ism for the car, an electric motor for operat-
ing said hoisting mechanism, a brake for said
motor and hoisting mechanism, electromag-

netic means for holding said brake in releas-
ing position means for applying said brake;

means for ¢ontrolling the operation of said

“motor, and means coacting with said safety

device for interrupting the ecircuits to said

100
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electromagnetic means and the motor-con-

trolling means when said safety device oper-

ing device therefor, an electric motor for said
hoisting device, a brake for stopping the mo-

‘tor and hoisting device, means for applying

the brake, electromagnetic means for hold-

_ ’ : "TICO
-.83. The combination with a car, of a hoist-

* _, 5 ” A= 115
ing said brake in releasing position during
the travel of the car, means for controlling =
the operation of the motor from the car, a re-

tarding device, a movable dog carried by the -

car, means coacting with said dog for actuat-
ing said retarding device to effect a gradual

stopping of the car, means for shifting said

120

dog to disengaging position at predetermined

intervals according to the speed-of the car,
means coacting with said shifting means for
holding said dog in engaging position when

the car speed exceeds a predetermined limit.

and also for interrupting the circuits to said

125
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motor-controlling means and said electro- ;| 39. The combination with a car, of & set of

- magnetic means to effect a stopping of the

hoisting device and the motor.

34. The combination with a car, of a re-
tarding device, a cable connected to said re-
tarding device and arranged adjacent the
path of travel of the car, a movable dog car-

ried by the car, a stop comprising a clamp on’

an untwisted portion of said cable to be en-
gaged by said dog to effect the actuation of

sald retarding device and the consequent
gradual stopping of the car, means for mov- |

~ Ing said dog to disengaging position during

15

the normal operation of the car, and means
coacting with sald moving means for holding
sald dog in engaging position when the car
speed exceeds a predetermined limit. '

. 35. The combination with a car, of a re-

t3
O

tarding device, a cable operatively connected
thereto and arranged adjacent the path of
travel of the car, a stop comprising plates
with conical portions secured to an untwisted

section of said cable, a movable dog carried |

by thecar, and means for moving said dog to
engaging position with said stop, and means
coacting with said moving means for holding

~sald dog i such position. to effect the actua-
tion ‘of said cable to operate said retarding
device upon the car attaining an excessive

speed.

- 36. The combination with a car; of a re-

~ tarding device comprising a shaft, a series of

35

.. 40

disks loosely keyed to- sald shaft to rotate

‘therewith, an additional series of disks

mounted on hubs of the first-named series of

~ disks and alternating therewith, a -weighted
~ lever exerting pressure on said disks to main-

tain the same 1n frictional contact, means for
suceessively stopping said second series of

disks upon rotation of said shaft to gradually

~ 1ncrease the frictional resistance to rotative

45

- the same to a gradual stop.” o
~38. The combination with a car, of rota-

55

movement, a drum fixed to the shaft, a cable
wound on the drum and extending adjacent
the path of travel of the car; a movable dog
carried by the car, means for controlling the
position of said dog, and a-stop secured to

sald cable to be-engaged by 'said dog when
-the car attains an excessive speed. -~

37. The combination with a car, of a rota-
tive variable retarding device, and means for |

operating said device from the

car to bring

tive vanable friction retarding mechanism,

and -means carried by the car for operating | -

said mechanism to gradually stop the car.

| subscribing witnesses.

irictional devices, and means coacting with

the car for rotating said devices and gradu--

ally reducing the speed of the car.
40, The combimation with a car, of a shaft,
a set of plates in frictional contact with each

00

other, means actuated by the car for rotat- -

ing sald plates; and means for successively
stopping the rotative motion of said plates to
Increase the retardation of the motion of the
car to bring the same to a gradual stop.

41. The combination with & car, of a rota-

table drum, disks movable with said drum,
additional disks coGperating with the first-
named disks, a stop for said additional disks,
and means coacting with the car for rotating

said drum and causing -said disks to act to

gradually stop the car. _
42, The combimation with a car, of a drum,
disks movable with said drum, additional

05
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disks codperating therewith, a stop for said
additional disks, means for exerting pressure

on said disks, and means coacting with the

car. for rotating the said drum and -'causing

said disks to gradually stop the car.
43. The combination with a car, of a shaft,
a drum secured to said shaft to move there-

with, disks longitudinally movable on said

shaft, additional disks alternating respec-

tively with the first-named disks, a fixed stop-

bar, lugs on the additional disks arranged to

8o

successively engage said stop-bar to gradu-

ally increase the rotative retardation by the
friction between the rotative and longitudi-
nally-movable disks, means for exerting 'a
lateral pressure on said disks, and means co-

acting with the car for rotating said drum to -
-eifect a gradual stopping of the car.

44. In an elevator, the combination,with
a retarding device comprising a shaft, a se-
ries of disks longitudinally movable on said

9¢
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shaft and rotative therewith, an additional

“series of disks in frictional contact with said

first-named disks, means for exerting a lat-

| eral pressure on said disks, and means for

successively stopping said additional disks
upon the rotation of said shaft to gradually

1ncrease the frictional resistance to rotative

movement. . o
In witness whereof I have signed my name
to this specification in the presence of two

| - CHARLES 'S. BURNHAM.
- Witnesses: -~~~

- CHARLES M. NIissEN,

WarTER C. STRANG.
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