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UNITED STATES PATENT (OFFICE.

JAMES H. ROBERTS, OF NEW YORK, N. Y.

ELECTRICAL APPLIANCE FOR ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 722,756, dated March 17, 1903.
Application filed January 13, 1803, Serial No. 138,803, (No meodel.) |

To all whom it may concern:

" Be it known that I, JAMES . ROBERTS, a
citizen of the United States, and a resident of
New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Klectrical
Appliances for Elevators, of which the follow-
ing is a specification. |

The invention relates to improvements in
olectrical appliances for elevators or other
forms of hoisting or elevating apparatus; and
it consists in the novel switches and operat-

ingmechanismtherefor hereinafterdescribed,

one set of said switches being timed with the
shaft of the winding drum or gearing operat-
ing the same or other movable parts of the
apparatus and operable, preferably, by said
part to break the electric circuit at such time
as the elevator shall have reached the end ot
its line of travel, and thus automatically ar-
rest the movement of the elevator at the ter-
minus of its proper travel either on its ascent
or descent, and the other set of switches here-
inafter described being operable by the at-
tendant in the elevator-carriage through the

usual hand-rope or stopping and starting ca-

ble, whereby the elevator may be started and
stopped at will by the attendant at any time.
The starting and stopping switehes are con-
nected with a ‘“controller” or rheostat, and
the controller proper in the combination pre-
sented performs its usual funetions of offer-
ing resistance and affording a convenient
means of controlling the current and deter-
mining the direction of movement of the ele-
vator, and it and the said starting and stop-
ping switches connected therewith are oper-
ated simultaneously from the usual stopping
and starting cable. .

The switches for automatically stopping
the car at the ends of its line of travel are
mounted upon a rock-shaft, which is adapted
to be actuated by a segment-gear and lever,
which at the proper time are moved to turn
said rock-shaft by a traveler whose motion 18
derived from some part of the hoisting mech-
anism, preferably the shaft of the drum or
cearing, which causes said drum to rotate,
the said traveler being timed with the hoist-
ing mechanism, so that when the elevator
reaches the upper end of its line of travel
the said rock-shaft will be turned

!

ulb lenll

|

and embodying the invention.

end of Fig. 1.

rection to break the circuit, and when the ele-
vator reaches the lower end of its line of
travel said shaft will be turned in the oppo-
site direction to break the electric circuit,
while when said rock-shaft is in a neutral
position, relieved from theaction of sald trav-
eler, (as while the carriage is in motion in
oither direction,) the said shaft and limit-

switches carried thereby remain idle.
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The invention will be fully understood

from the detailed description hereinatter pre-
sented, reference being had to the accompa-
nying drawings, in which— |

Figure 1 is a side elevation of apparatus
for elevators constructed in accordance with
Fig. 2 1s an
end view of same looking at the left-hand
Fig. 3 is an enlarged top
view, with the exterior casings removed,
of the controller, the starting and stopping
switches connected therewith, and the limit-
switches for automatically arresting the car
at the terminus of its line of travel. Kig. 4
is a vertical section of same on the dotted
line 4 4 of Fig. 3.
tion transversely through the controller on
the dotted line 5 5 of Fig. 3, and Fig. 6 is a
diagrammatic view of the motor and circuits.

In the drawings, 15 indicates the usual
winding-drum; 16, the customary worm and
pinion gearing for operating said drum; 17,
the shaft for said drum, and 18 the shaft to
which power is applied for actuating said
gearing from the compound-wound motor, (de-
noted by the numeral 19.)

The controller is indicated by the numeral
a0 and is of well-known construction, being
a Crocker-Wheeler railroad-controller of the
form and constructionemployedinconnection

with the Crocker-Wheeler compound-wound

brake-motor, which is the motor denoted by
the numeral 19. | |
The controller 20 and the stopping and
starting switches operable in connection
therewith by the attendant in the carriage are
illustrated in Fig. 3 and are numbered 21, 22,
and 23, all corresponding with one another

and carried by a non-conducting sleeve 24, i

rigidly mounted upon the shaft 25 of the con-
troller 20. The switches 21 22 23 are of metal

and of segmental outline, and each of sald

in one di- | switchesis formed of two connected segments,

Fig. 5 is a vertical sec-
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the segments of the switch 21 being numbered

26 27, those of the switch 22 being numbered-

28 29, and those of the switch 23 being num-
bered 30 31. Each of these switches is in one
integral piece of metal, and the two segments
of each switch are connected together by the
metal of the switch, so that each switeh,
though comprising the two segments, is in
one infegral casting or piece of metal, the two
segments of each switeh being thus in elec-
trical connection with eachother. Hachof the
switches 21 22 23 is, however, independent,
there being no eleel;rlcal connection throuagh
the sleeve 24, upon which said switches are

secured. Upon the switchboard 32 below the |
controller 20 and switches 21 22 23 are mount-
ed for said switches at the oppositesides of the.
sleeve 24 the series of spring-contacts num-
bered 33 to 44, inclusive, the contacts 33 to 38,

inclusive,beingatone side of the sleeve 24and
the contacts 39 to 44, inclusive, being at the
other side of said sleeve, as shown in Fig. 3.
The form and construction of the contacts 33

to 44, inclusive, are sufficiently represented

at the right-hand side of Fig. 4. The series

of contacts at one side of the sleeve 24 are

sufficiently separated from the like contacts
ab the other side of the sleeve 24 to permit
the switches 21, 22, and 23, with which they
cooperate, to remain clear of all of said con-
tacts when sald switches are, through the
shaft 25, turned downwardly mto a neutral
position, this being the position of said
switches, free of all of sald contacts, when the
car is ab 'rest. It is intended, however, that

the switches 21, 22, and 23 may be moved

into-engagement with the contacts 39 to 44,

inclusive, when the shaft 25 is turned in one

direction and with the contacts 33 to 3§, in-
clusive, when turned in the reverse direction.

In Fig. 3 for purposesof illustration I illus-
trate the shaft 25 as having been turned to
move the switches 21, 22, and 23 into en-
gagement with the contacts 39 to 44, inclu-

sive, and 1t may be assumed that the shaft 25

has been thus turned by the attendant in the
car for the purpose of starting the latter in

an upward direction. Whenthe switches 21,

" 22, and 23 are in the position in which they

50

are shown in Fig. 3, they are entirely free of
the contacts 33 to 38, inclusive, and their seg-
mental members are respectively in engage-
ment with the contacts 39 to 44, inclusive.

- When it is desired that the elevator-car shall

55
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descend, the shaft 25, which is a rock-shaft,

reverse motion, so as to carry the switches 21
22, and 23 {from engagement with the con-

with the contacts 33 to 38, inclusive. Upon
one end of the shaft 25 is secured the usunal
stopping and starting wheel 45, operable in
the customary manner by the attendant in
theelevator-car. Whenthe wheel 45 is turned
in one direction, the switches 21, 22, and 23

will be moved into engagement with the con- |

- L - - P
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|

‘tacts 39 to 44, inclusive, and intoengagement

illustrated in Fig.

722,756

tacts 39 to 44, inclusive, and when the wheel
45 is moved in a reverse ‘direction the said
switches 21, 22, and 23 will be carried into en-
cagement with the contacts 33 to 38, inclusive.

The switches for breaking the electric eir-
cuit and which arrest the car at the ends of
its line of travel are more clearly illustrated
in Figs. 8 and 4, and in Fig. 1, 46 denotes the
casing covering these smtches,whlch switches
are respectively designated by the numerals
47 to 52, inclusive, and are carried by a non-
conducting sleeve 53, rigidly mounted upon
a rock-shaft 54. The switches 47 to 52, in-
clusive, correspond with one another, and
each 18 of segmental outline, as more clea,rly
4. The sW1tches 47, 48,
and 49 are seeﬁred at one side of the sleeve
023, and the switches 50 51 52 are secured at

the other side of said sieeve, and at the oppo-

site sides of said sleeve and switches are
mounted upon the switechboard 32 the series

of spring-contacts 55 to 66, inclusive, there

being two of the contacts for each of said
smtcheb and said switches, like the switches
21, 22, and 23, being each formed of two con-

nected Segments, so that each switch may en-

gage two adjoining contacts. The switches
47, 48, and 49 are independent of the switches
00, 51, and 52, there being, as shown in Kig.
4, a space between the adjoining edges of said
switches.
resented as havnw been turned to lower the
switches 50, 51, a,nd 52 from their spring-con-
tacts and to turn theswitches 47, 43, and 49 up-

‘wardly along their 'spring-contaets; but when
‘theswitehes47to 52, inclusive,areinaneutral
-or normal position the switches 47 to 49, in-
clusive, will be in engagement with thelr re-

qpectwe contacts 55 to 60 meluswe, and the
switches 50 to 52, meluswe will be In engage-

‘ment with their lespeetwe contacts 61 130 66

inclusive; but when the elevator or car has_
reached the end of its line of travel in one di-
rection the shaft 54 will be turned todisengage
one set of said switches from its contacts, and
when the car reaches the terminusof itstravel

‘1o the opposite direction the shaft 54 will be
glven a reverse movement and the other set of

said switches will be moved from engagement
with their respective contacts. The switches

47 to 52, inclusive, are used solely for break-

ing the encmt and thereby arresting the car
at the terminus of its lines of tra,vel. These
switches are rotary switchesand receive their

] motion from the shaft54, which is automatic-
will be given by the atlendant in the car a |

ally actuated by the mechanism shown in
Figs. 1 and 2, in which- it will be seen that
upon one end of the shaft 54 is secured a bi-

furcated crank-arm 67, connected with a ver-
‘tical lever 68, pivoted at its lower end, as de-

noted at 69, and_carrymﬂ' at its upper end a

bolt, 'wh_ieh is adapted to play within the slot

of the crank-arm 67. The vertical oscilla-

tory lever 68 is by meaus of a link 71 piv-
otally connected with the segment-gear 72,
pivotally mounted at its lower end and hav-

In Figs. 3 and 4 the shaft 54isrep-
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ing its teeth in engagement with the pinion-

wheel 7 3, free on the shaft 17 of the winding-
drum 15. The outer portion of the shaft 17
has a threaded section 74, Fig. 2, which passes
through stationary stops 7576 and has loosely
hung from it the arms 77 78, which carry in
their lower ends the rod 79, and the former
of which is weighted or made. considerably
heavier at its lower end than at its upper end.
Connecting the threaded section 74 with the
rod 79 is a traveler 80, which has a threaded
sleeve 81 at its upper end to engage and

travel upon the threaded section 74 while at

its lower end said traveler 80 is prowded with
a free eye or loop 82 to engage but slide
freely upon the rod 79. The “rod 79 passes
through the arm 78 and into the arm 77, and
the arm 77 and pinion-wheel 73 are connect-
ed together as one piece, said pinion-wheel

73, arm 77, rod 79, and arm 78 constituting

a swinging frame to be actuated at the proper
time by the traveler 80 for moving the seg-
ment-gear 72 and through said gear and the
link 71, lever 68, and crank-arm 67 turning

the rock-shafb 54_- in accordance with the d1-.'

rection of motion said traveler may impart to

sald frame.
ing-drum 15 and shaft 17 the traveler 80 by

reason of the engagement of its threaded
sleeve 82 with the threaded section 74 will

have a traveling movement intermediate the
stops 75 and 76, said traveler 80 then main-
taining 1ts due vertical position, and the seg-
ment-gear 82, link 71, lever 68, and. crank-

arm 67 then remaining siationary in the

position in which they are shown in Fig. 1.
When the traveler 80 is moving outwardly
toward the stop 76, the car will be perform-

ing its usual movement; but when the sleeve

31 of said traveler contacts with the stop
76 the traveler will be arrested and will
then be compelled to turn outwardly fromits

vertical toward a horizontal position by rea-

son of the continued motion of the shaft 17.
When the traveler 80 thus is turned out-
wardly, it will move with it the rod 79 and
arms 77 73, and this movement of the arm 77
will cause the pinion 73 to perform a partial
rotation, with the result that said pinion-
wheel 73 will move the segment-gear 72 and
cause 1t to move, through the link 71, the le-
ver 68, the latter turning on its pivot 69 and
1hr0uﬂ'h the bolt 70 at its nupper end turning

the crank-arm 67 to impart a partial rotary |

motion to the shaft 54 of the limit-switches
47 to 52, 1nclusive, moving said switches from
their neutral position in engagement with
both sets of spring-contacts 55 to 66, inclu-
sive, and turning one set of said switches
from engagement with one set of said spring-
contacts, this resulting in the breaking of
the electric cirenit and the stopping of the
car at the end of its line of travel. When

the car is thereafter started in the usual man-
ner in the opposite direction, the motion of
the shaft 17 and threaded section 74 will be

During the rotation of the wind-

reversed and at once relieve the traveler 80
from its contact with the stop 76, whereupon
the traveler 80, arms 77 78, rod 79 and pin-
ion-wheel 73 w111 return. to then' former nor-
mal position, (shown in Fig. 1,) and the rota-
tion of the pinion 73 at this time will restore
the segment-gear 72, link 71, and lever 68 to

their former normal posmmn ‘with the result

that the bolt 70 at the upper. end of said le-
ver 68 will act through the erank -arm 67 to

.

75

reverse the motion of the shaft 54 and re-

store the switches 47 to.52, inclusive, to their
initial position in enga,gement with d,ll of the
contacts 55 to 66, inclusive. The purpose of

weighting the arm 77 is to assure the return
of the traveler and parts connected therewith
to their normal position (shown in Fig. 1) as

soon as on the reverse motion of the sha,ft, 17

the said traveler is released from the stops 76

and 75. During the travel of the car in its

Teverse dlreetlon the traveler 80 w111 move
along the threaded section 74 of the shaft 17

toward the stationary stop 75, and said trav-
eler will reach said stop at about the time the

car is reaching the end of its line of travel,

and the contact of said traveler with sa.ld

30

Qo

stop 75 will result in the traveler being ‘ar-

rested and in being compelled by the contin-

ted motion of the shaft 17 to swing outwardly

in a reverse direction to its former outward
movement and carry with it the rod 79 and
arms 77 738, said arm 77 eausing the pinion-

actuate the segment-gear 72, the latter then
moving the link 71 and lever 63 and causing
the latter through the crank-arm 67 to turn
the shaft 54 in a reverse direction and move

95

-wheel 73 to perform~a partial rotation and

100

one set of the switches thereon from engage-

ment with one set of the contacts provided
for said switches, thereby breaking the elec-
tric circuit and stopping the ear. As soon
as the car is again started the reversal of
the shaft 17 will relieve the traveler from

‘the stop 75 and allow said traveler, with the

arms 77 78 and rod 79, to descend to their for-
mer normal position, bhls as above, resulting
in the pinion-wheel 73 settinﬂ' in motion the
segment-gear 72 and restoring the lever 68,
cra,nk -arm 67, shaft 54, and smtches 47 to 52

switches then engaging their respective con-
tacts 55 to 66, inclusive. It will thus be seen
that the purpose of the traveler 80 1s, through
the mechanism shown, to turn the shaft 54
for breaking the electrie cireuit and stopping
the car when the latter has reached the end

of its proper movement and that the traveler

80 will be swung outwardly in one direction
when it reaches the stop 76 and in the oppo-
site direction when it reaches the stop 75. The
bolt 70 at the upper end of the lever €8 forms

105
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“inelusive, to Lhelr tormermmal position, sald |

120

125

a sliding connection with the slotted crank-

arm 67, and hence said lever when turned on .

its pivot 69 may, through said crank 67, turn

130

the shaft 54 to the right or left in accordance

with the direction of motion imparted from
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slot as the lever 68 is gradually fr__epurned"lto_

‘present application are more-particularly the
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the segment-gear 72 and link 71 to said lever | shaft and carrying the various segmental
68. It will be understood that the bolt 70 does | switches, these switches being adapted, re-

not rigidly clamp the upper end of the lever
68 to the crank-arm 67, but that said bolt is
carried by the lever 68 and during the move-

ment of the latter is enabled to slide along
the walls of the slot in the crank-arm 67, said
‘bolt 70 moving outwardly along said -slot as

the lever 68 is carried from-its vertical posi-
tion and approaching -the inner end of said

its vertical position.

 The features desired to be protected by the
switches carried by the rotary:shaft 54 for
breaking the circuit at the terminus of the
lines of travel of the car; the mechanism op-

erable from the hoisting meansfor-actuating
said shaft and its switches, and the-starting
and stopping switchés mounted upon the.
shaft 25 of the controller and operable there-
As above
described, the controller 20 is a well-known

from by the attendant in the car.

form of railroad-controller. S

The switches 49 52, with their connections,
are unnecessary in some instances and are
employed in the present apparatus because
of the fact that the apparatus shown is adapt-

ed for use in connection with the well-known
Crocker-Wheeler compound-wound brake-

motor, the connections from the switches 49 52

serving when said switches are in their nor-
mal position to establish the circuit which

renders active the magnet which holds the

35

brake and when in their operative or shifted
position (as when moved by the lever 63 and
crank-arm 67) to break the circuit- which in-
cludes said magnet, and thereby effect the re-

" lease of the brake from the magnet and its

40

45

50
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application by the usual spring or weight to
the motor to stop the latter. 1do not, there-
fore, in every instance limit the presentinven-
tion to the use of any special number of the
switches on the rotary shaft 54. -

shaft 25 have been hereinbefore described and
are shown as being in the form of three pairs

of segmental disks, and these are essential in

instances where the apparatus is to be used
with the well-known Crocker-Wheeler com-

pound-wound brake-motor; buttheinvention

is not in every instance limited to the special
numbershown of switches 21, 22, and 23, since

if these starting and stopping switches were

employed in connection with the rheostat
illustrated in the Letters Patent granted to
me April 23, 1895, No. 537,885, it would be
unnecessary to employ more than two pairs
of the said segmental-disk switches, with the
appropriate contacts therefor. |

The controller 20 is of ordinary construe-
tion and for ordinary uses and in itself 13 not
separately claimed herein. This controller
is on the same shaft with the switches 21, 22,

and 23, as shown in Fig. 3, and comprises a

|

|

i
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spectively, on the turning of the shaft 25 to
pass into engagement with the series of hori-
zontal spring-contacts numbered, respec-

tively, 91 to 100, inclusive, whieh are suitably
mounted upon the switchboard 32 below the

!
i
l

said sleeve 90 and require no special deserip-
tion. Upon thesleeve 90 of the controlleris se-
cured a metallic or conducting sleeve 101, and
integral with this sleeve are the two sets of
switches numbered, respectively, 102 to 109,

inclusive, for one side of said sleeve and 106

to 109, inclusive, for the other (side .of said
sleeve, these switches forming resistances and

‘adapted on the turning of the shaft 251in one
direction or the other forengagement with the
contacts 93, 94, 95, and ' 96. - Upon the upper
end of the sleeve 101 (looking at Fig. 3) are
the segment-switches 110 and 111, respec-
tively, and adjacent to these switches 110 and
111 similar switches 112 and 113 are secured
to the. non-conduecting sleeve 90,. which
switches 112 and 113 are separated from each
other at their adjoining ends and are.respec- -
tively, by means of ‘a conducting-wire 114

‘above and below the sleeve 90, electrically -

connected with the conducting-sleeve 101.

At the right-hand side of the lower end of the
sleeve 90 (looking at Fig. 3) are the segment-

switches 115 and 116, and these switches are

70

75

80

9o

95

connected by a wire 117, and at said side of

the said sleeve 90 are also the corresponding
segment-switches 118 and 119, and these two
switches below the sleeve 90 are in electrical

connection by means of a wire corresponding
with the wire 117. At the left-hand side of.

the lower end of the sleeve 90 are the pairsof
segment-switches 120 and 121, the switches
of each pair being integral, and therefore in
electrical connection with each other. When
the shaft 25 and sleeve 90 are turned in one
direction—as, for instance, that represented

- {in Fig. 3—the switches 112, 110, 120, and
The stopping and starting switches on the |

121 will pass into engagement with the con-
tacts 91, 92, 97, 98, 99, and 100, and at the
same time and in accordance with the ex-

tent of movement imparted to the sleeve 90

some of the resistance - switches 106, 107,
108, and 109 will pass into engagement with
the contacts 93, 94, 95, and 96. When the
shaft 25 and sleeve 90 are reversed and turned
to their operative position in the opposite di-
rection, the switches 113, 111, 118, 1195, 119,
and 116 will pass into engagement with their
respective contacts 91, 92, 97, 98, 99, and 100,
and some of the resistance-switches 102, 103,
104, and 105, in accordance with the extent
of motion, will engage their contacts 93, 94,

1 95, and 96. The contacts 96 and 97 are In

electrical connection through the wire 122.
When theshaft 25and non-conducting sleeves
24 and 90 are turned to a neutral position,
none of the switches on said sleeves will en-
gage any of the contacts provided for them

non -conducting sleeve 90, secured on said i on the switchboard 32.

100
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in respect of the motor 19 that the shunt-
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The wiring of the apparatus illustrated is | thisshunt-field 145 isconnected with the other

not intended to be specially claimed herein,
but is illustrated diagrammatically in Figs. 3
and 6, the illustration of the cireuits being
that employed when the apparatus is used in
connection with the well - known Crocker-
Wheeler railroad - controller and with the
Crocker - Wheeler compound - wound "brake-
motor. The main-line conductors are de-
noted by the numerals 123 124, and to these

“are connected the auxiliary main-line con-

ductors 125and 126, the latter of which passes
to the contact 61 for the limit-switeh, and this
contact 61 is by means of a conductor 127
connected with the contact 55. The auxil-
iary main-line conductor 125 passes directly
to the contact 65, and this contact 65 is by
means of a conductor 128 connected with the
contact 59. From the contact 62 the con-
ductor 129 passes to the contact 34, and from
the contact 56 a conductor 130 passes to the
contact 40. The contacts 33 and 39 are con-
nected by a conductor 131, and from the con-
tact 39 a conductor 132 passes to the series
field of the motor 19. The shunt-wire con-
ductor 133 is connected with the contact 63,
and this contact 63is by a conductor 134 con-
nected with the contact 57.
is by means of a conductor 135 connected
with the contact 36, and the contact 58 1s by
means of a conductor 136 connected with the
contact 42. The contact 66 is by means of a
conductor 137 connected with the contact 33,
and the contact 60 is by means of a conductor
138 connected with the contact 44. The con-

tact 35 is by a_conductor 139 connected with

the contact 41, and this contact 41 is by a con-

ductor 140 connected with the contact 92 of

the controller. The contact 37 is by means
of a conductor 141 connected with the contact
43, and this contact 43 is by means of a con-

duector 142 connected with the contact 91 of

the controller.

It is not deemed necessary to specifically |
refer to the wiring of the controller and mo- |

tor, because this is the ordinary wiring well
understood and because the present inven-
tion pertains to the rotary switches herein-
before described and the mechanism for au-
tomatically actuating the limit-switches for
breaking the circuit at the terminus of the
It may be said, however,

fields are respectively designated by the nu-
merals 143 and 144, that the series fields are

. designated by the numerals 145 146, and that

60

the upper and lower brushes of the commau-
tator are designated by the numerals 147 148.
The upper brush 147 is by means of a con-

duector 149 connected with the contact 98 for |
‘described, the compound-wound brake-mo-

the controller, and the lower brush 148 is by a.
conductor 150 connected with the contact 99
for the controller.
controller is by a conductor 151 connected

The contact 64|
shaft of said controller so as to be moved

The contact 100 for the |

shunt-field 146, as usual. %
What I claim as my invention, and desire
to secure by Letters Patent, 1s—
1. In electrical apparatus of the character
described, the compound-wound brake-mo-

tor, the controller, the starting and stop-

ping switches, and means for operating said
switches and controller from the elevator-
carriage, said switches being mounted on the
shaft of said coutroller and operable there-
from and having the several sets of contacts

for forming the circuits at the ends of the
movements of said switches, combined with
the shaft carrying the limit-switches at op-

posite sides thereof and operable from the
hoisting mechanism, the contacts at the op-
posite sides of said shaft for engagement with
said switches respectively at the terminus of

‘the travel of the elevator-carriage, and suit-

able conductors; substantially as and for the
purposes set forth. -

2. In electrical apparatus of the character
described, the compound-wound brake-mo-
tor, the controller, the starting and stop-
ping switches, and means for operating sald

5.
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switeches and controller from the elevator-car-

riage, said switches being mounted on the

therewith and having the several sets of con-

‘tacts for forming the circuits at the ends of

the movements of said switches, combined

‘with the shaft carrying the limit-switches 47,

48 and 49 at one side thereof, and 50, 51 and

‘52 at the opposite side thereof, means for ac-

tuating said shaft from the hoisting mechan-

ism for moving said switches to break the

electric circuits at the proper time, the con-
tacts 55 to 60 ineclusive for said switches 47,

48 and 49, the contacts 61 to 66 inclusive for

said switeches 50, 51 and 52, and suitable con-

| ductors; substantially as and for the purposes

set forth. | | |
3. In electrical apparatus of the character

described, the compound-wound brake-mo-
tor, the controller, the starting and stopping

switches 21, 22 and 23 carried by the shaft of

said controller and comprising the segments
in pairs, the contacts 39 to 44 inclusive at
one side of said shaft for said switches, the

‘contacts 33 to 38 inclusive at the other side
of said shaft for said switches, and means
| for operating said switches and- controller
from the elevator-carriage, combined with

the limit-switehes operable from the hoisting
mechanism for breaking the circuits at the

‘ends of the travel of theelevator-carriage,and

suitable conductors; substantially as and for
the purposes set forth. |
4. In electrical apparatus of the character

tor, the controller, the starting and stop-
ping switches, and means for operating said
switches and controller from the elevator-car-

65 with the shunt-field 145 of the motor, and l riage, combined with the shaft carrying at
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the opposite sides thereof the limit-switches
47,48,49, and 50, 51,52, respectively, and each
being in the form of a connected pair of seg-
ments, the econtacts 55 to 60 inclusive for the
segments of the switches 47,48 and 49,the con-
tacts 61 to 66 inclusive for the segments of the

switches 50, 51 and 52, means operable from
the hoisting mechanism forturning said shaft
to move said switches at the terminus of the

travel of the elevator-carriage to break the
circuits, and suitable conduactors; substan-
tially as set forth.

5. In electrical apparatus of the character
described, the shaft 54 carrying the switches
47, 48, 49, and 50, 61, 52, respectively, at op-
posite sides thereof, and each being in the
form of a pair of connected segments, com-
bined with the contacts 55 to 60 inclusive for
the segments of the switches 47, 48 and 49,

the contacts 61 to 66 inclusive for the seg- |

ments of the switches 50, 51, 82, means for
turning said shaft and switches in one direc-
tion at one end of the travel of the elevator-
carriage to break the circuits, and in the op-
posite direction at the other end of the travel
of the elevator-carriage to break the circuits,
and to a neutral position for restoring the

circuits, and suitable conductors forming the

circuits; substantially as set forth.

6. In electrical apparatus of the character
described, the shaft carrying the limit-
switches for arresting the car at the ends of
its line of travel,the contacts forsaid switches,
a crank connected with said shaft for turning
the same to its several positions, a segment-
gear operatively connected with said c¢rank,
and means operable from the hoisting mech-
anismand timed therewith to actuate said seg-

- ment for turning said shaft in one direction

40
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at one end of the travel of the car to break
the circuit, then to a neutral position when
the caris started in an opposite direction, and
then to a reverse position when the car
reaches the end of iis line of travel; sabstan-
tially as set forth.

7. In electrical apparatus of the character
described, the shaft carrying the limit-
switches f_or arresting the car a,t the ends of
its line of travel,the contacts forsaid switches,
the segment-gear operatively connected with
sald shaft for turning the same, and means
operable from the hoisting mechanism and
timed therewith to actuate said segment for
turning said shaft in one direction, at one
end of the travel of the car to break the cir-
cuit, then to a neutral position when the car
is started In an opposite direction, and then
to a reverse position when the car reaches
the opposite end of its line of travel; substan-
tially as and for the purposes set forth.

S. In electrical apparatus of the character

described, the shaft carrying the limit-
switches for arresting the car at the ends of
itsline of travel,the contacts for said switches,
the erank connected with said shaft for turn-

——
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ing the same to its several positions, the lever

by a loose connection engaging said crank,
the pivoted segment-gear, and the link con-
necting said gear and said lever, combined
with bhe loose pinion on the hmstmﬂ'-shaft
in engagement with said segment- gea,r the
swinging frame connected mth said pinion
for turning the same, the traveler engaging a
threaded portion of said shaft and connected
with said frame, and the stops for arresting
said traveler at the opposite ends of its line
of movement, whereby said segment-gear 1s
enabled to turn said limit-switches in one di-
rection at one end of the travel of the car to
break the circuit, then to a neutral position
when the car is started in an opposite direc-
tion, and then {0 a reverse position when the

| car reaches the opposite end of its line of

travel; substantially as and for the purposes
seb forth. |

9. In electrical apparatus of the character
described, the shaft carrying the limit-
switches for arresting the car at the ends of
itsline of travel,the contacts forsaid switches,
the crank econnected with said shatt for turn-
ing the same to 1ts several positions, the lever
by a loose connection engaging said crank,
the pivoted segment-gear, and the link con-
necting said gear and said lever, combined
with the loose pinion on the hoisting-shaftin
engagement with sald segment - gear, the
swinging arms 77, 78, and rod 79 connected
with said pinion for turning the same, the
traveler 80 engaging the threaded portion of
said shaft and connected with said rod 79 by

‘g sliding engagement, and the stops 75, 76 for
| arrestm o sald traveler at the opposite ends of

its line of movement, whereby said segment-
gear is enabled to turn said 11m1t—SW1tches 1n
one direction at one end of the travel of the

car to break the eircuit, then to a neutral po-

sition when the car is started in an opposite
direction, and then to a reverse position when
the car reaches the opposite end of its line of
travel; substantially as and for the purposes
set forth.

10. In electrical apparatus of the character
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described, the shaft 54 -carrying at opposite

sides thereof the limit-switches for breaking
the circuitat the terminusof the line of travel
of the elevator-carriage, and the contacts for

‘said switches, combined with means operable

from the hoisting mechanism and timed there-

‘with to turn said shaft and switches in one

direction at one end of the fravel of the ele-

115.
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vator-carriage to break the -circunits, and in -

the opposite direction at the other end of the
travel of the carriage to break the circuits,
and to a neutral position for restoring the eir-
cuits upon thestarting of the carriagein either
direction,and suitable conductors forming the
circuits; substantially as and for the purposes
set forth.

11. In electrical apparatus of the eharacter
described, the motor, the controller, the start-
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ing and stopping switches carried by the shaft [ duectors; substantially asand for the purposes
of said controller and operable therewith, and | set forth.

the contacts at opposite sides of said shaft for Signed at New York, in the county of New
said switches, combined with means for oper- | York and State of New York, this 12th day of
ating said switches and controller from the | Janunary, A. D. 1903. o
elevator-carriage,limit-switches for breaking '

the cirenit at the ends of the travel of the ele- | JAMES H. ROBERTS.
vator-carriage for arresting the latter, means Witnesses:

operable from the hoisting mechanism for ac- CHAS. C. GILL,

1c tuating said limit-switches, and suitable con- | ARTHUR MARION.
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