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UNITED STATES

PaTENT OFFICE.

BURTON C. VAN EMON, OF SAN FRANCISCO, CALIFORNIA,

CONTROLLER FOR ELECTRICAL ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 624,409, dated May 2, 1899,

Application filed August 30, 1898. Serial No. 689,868,

To «ll whom it muoiy conceri:

Be it known that I, BURTON C. VAN EMON,
a citizen of the United States, residing atSan
Francisco, in the county of San IFrancisco and
State of California, haveinvented certain new
and useful Improvements in Controllers for
Electrical Elevators, &ec., of which the fol-
lowing 1s a s_pt,clﬁcatlon

My Invention relates to eleetmcally-opm—
ated hoisting apparatus, and more particu-
larly to means for controlling the application
of the motor-current and the rate of speed in
operating such apparatus and in star tmn' and
stopping the same.

My invention is adapted for use in connec-
tion with different kinds of hoisting and con-
veying devices, but I have herein described
it as forming the confrolling means for an
electmcally—operated lift or elevatm | |

In Letters Patent No. 578,954, granted to
me March 16, 1897, I described an electrical

controlling apparatus as applied to an elec-

trically-operated passenger-elevator. Inthat
device the main switch was carried by the

elevator-cage and operated by an attendant.
The eontacts controlled by that switeh were

- in electrical connection with devices for start-
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ing, stopping, and reversing the cage, such
devices consisting of switches or contacts op-
erated by means of solenoids controlled by
said main switch.

resistance for modifying the rate of speed of
the motor to suit varying eonditions_in rals-
ing and lowering loads.

_ elevator desembed n tha,t patent was wholly
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electrical.

The object oL my plesent invention is to
provide instead of such electrical controlling
devices mechanical controlling devices fm
an electrically-operated elevator and particu-
larly for freight-elevators without regular at-
tendants, in Whlch it 1s desirable to have ex-
ternal control of the moving cage or platform
at different floors, as well as upon the plat-
form itself. This mechanical controller is

~ applied to the governing of the electrical con-

tacts for’ fstmtm stoppln o, and reversing

the elevator and also for cutting out and in

and modifying resistance in or de1 to vary the
speed of the motor. The mechanical con-

troller is operated by a hand-rope extending |

(No model_l.)

_ The main switch also con-
trolled devices for cutting in and out series

hie control of the :

through the elevator-well and connected to

a rocking shaft, which is the primary operat-
Such a hand-rope

ing-shaftof the controller.
can be operated from the elevator or from
any floor of the building.

In the accompanying drawings, Figure 1 is
a top plan of the entire box conbmmnﬂ' the
controlling apparatus, its cover beinn' re-
moved. Fig. 2 is a rear end elevation. I‘ln‘
3 1s a fronty end elevation. TFig. 4'is a dia-
ocrammatic view 1llustmtm0‘ the wiring in the
Gontl oller. S

The controlling mechanisin as a complete
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apparatus 1s contfuned by a box A, the open

top of which is ordinarily protected by a cover
or hood B, Kig. 3. This box may be sup-
posed to be located at the bottom of an ele-
vator-shaft in convenient proximity to the
electrical motor which operates the cage. It
i1s not considered necessary to illustrate the
motor nor the elevator itself, as these consti-
tute no part of the present invention.

A shaft C is journaled in bearings within
the box A and extends outside of the same,
Fig. 1. TUpon its end is mounted the 1005@_
sheave D for the hand-rope of the elevator,
which rope extends up through the cage and
elevator-well. The hub of the sheave is pro-
vided with a projection 1, which by bearing
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upon a corresponding p103@0t10n20f the twht .

collar 3 rocks the shaft in either dueeuon
according to the direction of motion desir ed
such motwn being transmitted to the shea,ve
by pulling upon one side or the other of the
hand-rope. The rocking of shaft Cstarts the
cage slowly either up or down, according to
the direction of motion, by throwmﬂ‘ In & Set
of contacts the fixed membels of Whleh are
carried by the supports E E', secured in the
box, and the movable members by a shaft I,
whwh oscillates in suitable bearmws as 4 and

5. The movementof shaft H 18 derwed from

that of shaft C by two partial gears G H, the
cear & being secured to shaft I‘ Fig. 3, and
the gear H to shaft C, the said gears inter-
meshmfr at proper tunes as Shown and their

frela,t.lon being such as 130 swing the contacts

carried by sha,ft Fin bothdir ections and then
to -disengage. A sleeve I is fixed upon shaft
I, ‘which ocarries a bracket J. From this
bmeket project the forked arms K, which
carry the movable contacts. Ea,oh bmnch of

sle
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tallic contact 7, while on the support E are

corresponding carbon and metallic contacts 8
and 9. Thelowercarbon rodsareheldin tubes
10, sliding within {he holders 11 and having
pressure-springs 12 to keep them forced up-
wardly. This series of contacts 1s made si-
multaneously as the first result of pulling the
hand-rope-and turningits sheave in the direc-
tion of the arrow in IKig. 3, the shaft F and
sleeve I being rocked by the gearsin the man-
nerillustrated in that figure. The currentis
thereby applied to start the moter and cage
slowly. If the hand-rope had been pulled so
as to move the sheave in the other direction,
asimilarsetof contacts 1314 on the other arm
of the fork would haveengaged with contacts
15 16 on the support E' on the other side of

shaft K to start the cage slowly in the oppo-
Of course fhe number of con-

site direction.
tacts in these series is not arbitrarily fixed,
and I have simply shown three of them on
each side of the shaftfor the purpoese of illus-
tration. Partial gears G and I are employed
to operate these first or reversing contacts,
because it is necessary that they be disen-
gaged as soon as the contact has been made
in order to permit the shaft C to operate an-
other series of contacts without affecting those
already made. Taking the partsasillustrated
in Fig. 3 the double contacts 6 7 and 89 have
been established. Now if the pull on the
rope-sheave be continued in the direction of
the arrow the gears will be disengaged, and
the shaft C will continue its movement in
order to operate the contacts yet to be de-
scribed; but this disengagement of the gears
would leave the contacts at 6 7and S 9 depend-
ing upon theirown gravity for maintenance.
I have therefore provided means for locking

- these contacts and forautomatically dlsenﬂ'aﬂ'—-
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rope-sheave be moved stili further,

ing thelock. These meansare also Lntended to
positively and quickly break the contacts, so
that the formation of arcs between the carbons
isprevented. Thedevice whichIprefertouse
and which 1s shown in Iig. 3 comprises an arm
17, forming part of the sleeve I and having &
flat bearing-face and curved exfremities. Be-
neath the arm is a plate 19, having locking-re-
cesses 18 and which 1s supported by parallel
links 20 from the standard 21, so as to have a
vertical motion. A spring 22 tends to force
this plate npwardly, but permits it to yield
downwardly. When the contacts on either
side. have been established, one end of the
arm 17 engages the appropriate locking-recess
and positively maintains the contacts. If the
the teeth
of the gears will disengage and whatever
other operations are to be performed by the
shaft C will take place without affecting the
contacts already established. If the rope-

sheave had been moved in the opposite direc-
tion, the same result would have occurred in
the locking of the contacts 13 14 and 15 16.
In order to make it clear how the spring-
plate 19 acts to break the contacts and pre- |

by the successive

been pulled a safficient distance.
operation of these contacts I refer to Figs. 1

' respective fixed and movable parts.

624,409

the fork carries a carbon contact 6 and a me- | vent arcs and burning of carbonsat the break,

I will suppose that the rope-sheave is about
to be turned in opposition to the arrow in
Fig. 3. The first effect of the gears is to re-
lease the arm 17 from the locking-recesses,
whereupen the spring 22 immediately forces
the plate 19 upwardly against the inclined
arm 17 and throws the sleeve I and contact-
arm K sharply toward the center,breaking the
contacts without arcing. This motion is per-
mitted by the fact, before explained, that the
rope-sheave is losse on the shaflt C and works
with a certain amount of lost motion against
a collar 3 on said shaft, Fig. 1. Thus the

| spring 22 can throw the contact-arm toward

the center independently of the rope-sheave,
since its foree is transmitted only to the gears
and the shaft C, which oscillates freely in the
sheave. In such central position the flat
abutting faces of arm 17 and plate 19 hold the
contact-arm until the gears positively move
it in order to make a contact. Withoutsome
such device to act quickly the breaking of the
contacts would depend entirely upon the
ocears, and theslew movement resulting might
cause arcing and burning of carbons.

The full effect of the current for giving the
maximum speed to the cage in either direc-
tion is obtained by continuing the pull of the
hand-rope, such increase of power and speed
being applied notimmediately, but gradually
cutting out of resistances
through the action of a third set of contacts,
the members of which aresuccessively thrown
in no matter in which direction the sheave

has been moved, provided the hand-rope has
For the

and 2. A stationary shaft O is supported 1in
a bearing 23 and the wall of the box and pret-
erably in line with the shaft I, as shown.
Upon this shaft are mounted rockmﬂ*sleeves
P, which are spaced apart by fixed sleeves R.

‘Shoulders 24 25 on the adjacent fixed and

movable sleeves limit the motion of the lat-
ter, and such motion is against the tension of
coil-springs 26, whose ends are secured to the
Kach
movable sleeve carries an arm S, having at
its end the contact 27, which is adapted to en-
oage a contact 28, mounted upon the support
K. Three of these movable sleeves, arms,
and contacts are shown; but any number of
them can be used, as in the case of the other
contacts before described. These contacts
are employed, as in my patent before referred
to, for successively short-circuiting sections
of series resistance, so that the full power of
the motor is applied gradually. This resist-
ance may be mounted on the field-frame of

75

80

Q0O

95

10Q

105

I11Q

I1§

120

125

‘the motor, as in that patent, or otherwise dis-

posed; but as the electrical connections form -

no part of the present invention I have con-

-sidered it unnecessary to illustrate them fur-

ther thanto show the wiring in the controller-
box, as represented in Fig. 4.
The sleeves P are rocked to make the series

I30
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of contacts last desceribed by either motion of
the controlling-sheave and alwaysinthesame

fer to use the mechanism shown in Fin' 2.
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shown.

Secured upon the shaft C and prefembly to a
sleeve T, fixed thereon, is a series of cams cor-
respondmn in nmnber and opposite in posi-
tion to the, contact-arm S.- Kach of these

cams U V- W is adapted to bear against and

move one of a similar number of levers X,
pivoted to the.bottom of the box.. The free
end of each leveris connected (preferably by
a spring 30) to an offset on the lower part of
the opposite :sleeve I’. These cams are so
shaped (dotted lines, Fig. 2) as to properly
time them in bearing successively against the
levers X, resulting in a successive making of
the separate contacts 27 28 and a gradual in-
crease in the power applied up to the maxi-
mum. Thisresualttakes place when the con-
trolling-sheave is turned in either direction,
the cams in one case bearing upon the levers
X above the shaft Cand in the other case be-
low it. KEach contact-arm of thisseriesis op-
erated against the resistance of a dash-pot Y,

‘the piston Y'of which is connected bya link

31 to an offset 32 on the contact-arm. The
piston is provided with suitable valves 33 34
for the passage of fluid, and these valves are
so adjusted as to make unequal resistance to
the several pistons, whereby a successive ac-

tion of the contact-arms is assured no mat- |

ter how quickly the sheave may be turned

and the cams operated. When the sheave is
in its normal position, the springs 30 hold the |

levers X back in place to be acted upon by the
cams. The contact-arms are quickly re-
turned to their normal position by the tor-
sion-springs 26 when the cams are released.

I do not wish to confine myself to the spe-
cific embodiment of my invention herein de-
scribed nor to the detalls of construction
I desire to have the benefit of such
modifications and equivalents as are properly
within the spirit of my invention as eXpI‘GSbed
in the following claims.

Having thus fulI} described my 1nventmn,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a mechamcal controller for electrwal
elevators and the like, the combination with
a rocking shaft, of reversing-contacts oper-
ated by connections from said shaft in either
direction of its movement, an independent se-
ries of contacts and }leldmﬂ' connections be-
tween said rocking shaft and second set of

contacts whereby they are brought gradually

into action on the continuation of the motion
of sald rocking shaft, substantially as de-
scribed. |

2. In acontroller forelevators, and in com-
bination a primary rock -shaft, carrying a
hand-rope sheave, a second rock-shaft geared
thereto and carrying two series of contacts
cooperating with two series of fixed contacts,

a third series of contacts independently mov- | engage said recess and lock the contacts, and

.To accomplish this result, I pre-

| able and adapted to | cooperate with a third

series of fixed contacts, and connections op-

erated by the primary rock-shaft for moving
said third series of contacts successively.

3. In a controller for elevators, a rock-shaft
in combination with a series of dissimilar
cams mounted on said shaft, a series of in-

'dependentb -movable contaet -arms, a lever

pivoted in proximity to each cam, and con-
nected to one of said contaet-a,rms, fixed con-
tacts codperating with said contact-arms,
springs for breaking said contacls when per-
mitted by said cams, electrical connections,
and a hand-rope sheave on said rock-shaft

whereby the rocking of said shaft in either dl- |

rection will make said contacts successively.

4. In a controller for the described purpose,
a series of contact-arms independently mov-
able, a series of fixed contacts codperating
therewith, means for moving said contact-
arms so as tomake suceessive contacts,springs

| for returning said arms and a fluid resistance

connected to each arm.
5. Inacontroller forthe described purpose,

| aseriesof fixed contacts, a series of independ-
ently-pivoted contacts adapted to cobperate.
therewith, means for closing said contacts

successwely and a dash-pot hewm o a piston,
connected to each pivoted contact.

6. In a controller for the described purpose,
the combination with a rocking shaft C hav-
ing a gear H and a series of d18$1m1lal* cams,
of a 1’*001(11:10' shaft K having a gear G, carry-
ing conta,cts adapted to engage ﬁxed contacts
on both: sides of said shaft I‘ a stationary
shaft O, a series of contacts independemly
pivoted thereon, a series of fixed contacts at
one side of said shaft O and connections op-
erated successively by said cams for moving
said independently-pivoted contacts.

7. In a controller for elevators and in com-
bination, a swinging contact-arm codperating

with a fixed contact, means for swinging said
arm into contact, means for locking said arm
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in contact, means for releasing the lock, and .

a spring for breaking the contact after the

release of the lock mdependently of the means

for making it.

8. Ina controller for elevators, and in com-
bination, a swinging contact-arm ecarrying
0pp031tely -placed eontacts, cooperating with
separate fixed contacts; means for swinging
said arm in either direction, to establish Sald
contacts; said contacts; means -for locking
said armin either contact, meansfor relea,smn

115
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the lock, and a spring for breakmﬂ' eithercon-

tact after the release of the lock and for throw-
ing the swinging contact-arm toward its nor-
mal intermediate position independently of
the means for making said contact.

9. In a controller for elevators, the comb1-
nation with an arm carrying a conta,ct and
adapted to swing such contact into engage-

ment with anothel, a ylelding plate havmﬂ' a

locking-recess, a bar on sald arm adapted to
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means for swinging the said arm to make and
break the eontact ::md to engage and disen-
gage said lock. |

10. In a controller for eleva,tors the comDbi-
nation with an arm carrying Oppomtely set
contacts, and with means for swinging said
arm in opposite directions, of a yielding plate
having locking-recesses, and a bar carried by
sald arm} one end of said bar engaging with
one of said recesses when said arm 1s swung
in either direction. -

11. In a controller for elevators, a swinging
contact cofperating with a fixed contact, par-
tial gears for communicating salid swinging
motion, rocking shafts carrying said partial

oears, arope-sheaveloose on one of said shafts

for operating said gears to establish the con-

tact, a lock for maintaining said contacts, and

a spring, adapted upon the release of said

lock, to break sald contacts independently of |

Lhe r0pe-sheave

In a controller for elevators and in coms-
bination, a rock-shaft carrying a rope-sheave,
a second rock-shaft carrying a swinging con-
tact, partial gears.connecting said shaft and
operated so as to swing said contact and then

-todisengage, an antomatic lock for maintain-

ing smd eontaet after the disengagement of
said partial gears, and means opemted by the
reéngagement of said gears for releasing the
lock.

13. In a controller for the described pur-

I

poses and in eomblna,tlon, a rocking driving-
shaft; a rocking driven shaft detachﬂ,bly CO1-

nected thereto; reversing-contacts operated

by the driven shaft when oeared to the driv-
ing-shaft; another series of contacts operated
by the driving-shaft through intermediate
connections and after the detachment of the
said two shaftsy and a primary actuator for
the driving-shaft, such asahand-rope sheave,
mounted thereon.

14. In a controller for the described pur-
pose and in combination, a driving rock-shaft
and a driven rock-shaft detaehably connected
together; reversing-contacts carried by the
driven shaft and operated when the shafts are
connected; a hand-rope sheaveloosely mount-
ed on the driving-shaft; an automatic lock
for maintaining the reversing-contacts after
the disconnection of the twoshafts; means op-
erated by the reconnection of said shafts for
releasing the lock; and a spring acting on the
release of the- lock for breaking the contacts
by bodily roeking said shafts mdependentl}r
of the hand-rope sheave.

In testimony whereof I have affixed my sig-

nature, in presence of two witnesses, this19th-

day of August, 1898.
BURTON C. VAN EMON.
‘Witnesses: | |

- L. W. SEELY,
H. J. LANG.
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