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UNITED STATES

PaTeNnT OFFICE.

RONALD F. McFEELY, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO TUE
ELECTRO-HYDRAULIC COMPANY, OF SAME PLACE.

ELECTRICAL APPARATUS FOR CONTROLLING ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 404,361, dated May 28, 1889,
Application filed August 17, 1888, Serial No,282,994, (No model.)

To all whom it may conceri:

Be it known that I, RoNaLD . MCTFEELY,
of Pittsburg, in the county of Allegheny and
State of Pennsgylvania, have invented a new
and uselul Improvement in Electrical Appa-
ratus for Controlling Elevators; and 1 do
hereby declare the following to bea full, clear,
and exaet deseription thercof.

My invention has for its object, first, to
provide a deviee for operating the valve of an
elevator by means of aneclectric current which
is so controlled from the elevator as that the
stopping ol the car at the desired level is ef-
fected antomatically by proper setting of the
apparatus; second, in an improved apparvatus
and cireuit by which the movements of the
car arc clfected with certainty and safety
and without the sudden jars whiech are ob-
served in the use of electrical apparatushere-
tofore known and used for the same pur-
pose.

Ishall deseribe myinvention with reference
to the accompanying drawings, in which—

TFigure 1 is a diagram plan view illustrat-
ing the arrangement of the electric cireuit,
the cireuit-breaker, and the switches on the
car. Iig. 2 is an enlarged detail side view of
one of the circuit-breakers. T'ig. 3 is an cu-
larged side view, partly in section, showing
in detail the construetion of the auxiliary
valve and the elevator-valve motor. TFig. 4is
a side view, partly in scetion, of one of the
auxiliary slide-valves. Ifigs. 5 and G are de-
tail views of parts. Ifig. 7is a view showing
the application of my improved apparatus to
the operation of the valve of the hydraulic
motor of an clevator, the parts of which mo-
tor are of the usual construetion and are
shown in vertical section.

Like symbols of reference indicate like
parts in each.

In the drawings, I'igs. 1 and 2, 2 represents
the elevator-shaft, on the side of which at the
several floor-levels are projections or cam-
strips 0, arranged out of line with each other,
each one being arranged in a different verti-
cal line. I have marked these cam-strips
with the symbols 07, U3 0% and Y, respect-
ively, so as to indicate the strips at the first,
second, third, and fourth floors of the build-
ing.

On the outside of the clevator-car are me-
tallic contact-pieces 3, corresponding in num-
ber to the number of landings in the build-
ing, and cach contact-picee 3 is provided with
a metallie contact-lever, 4, pivoted to an in-
sulated block, 5, and provided with a spring,
6, which tends to hold it in contact with its
contact-plate 3, [ig. 2. Each of these levers
has a projecting arm, 7, which is so placed
on the elevator-ear that when it is carried by
the ear to a position opposite to one of the
strips b it shall be engaged and moved there-
by, s0 as to break the contact of the lever
with the contact-picce 5. For this purpose
one of the levers is placed so as to be oper-
ated by the strip 0/, another by the strip 0%
&e.

8 is a switeh-board, which is placed in the
elevator-car within convenient reach of the
attendant. It consists of a series of metallic
contact-blocks corresponding in number to
the number of contact-plates 3, and prefera-
bly arranged in the arc of a circle. In the
apparatus shown in the drawings there are
four of these blocks, each one of which bears
a number indicating the floor of the building
to which it refers.

9 is a radially-movable switch-lever, which
is pivoted at a point, a, so as to be movable
thereon into contact with any of the contact-
blocks of the board 8.

10 is a second switeh, which is similarly piv-
oted at ¢/, and is movable thereon into con-
tact with either of two contact-plates, 11 and
12. The switeh-lever 10 is used to determine
the direction of motion of the elevator-car,
and the lever 9 is used to determine the ex-
tent of the motion, as I will explain herein-
after. The several contact-plates 3 on the
elevator-car are connected by separate wires
or conductors 13 with the respective blocks of
the switch-board 8. Theswiteh 9is connected
by a conductor, 14, with the switeh 10, and
the several contact-levers 4 are provided with
a conduector,15, which is in eivenit with a bat-
tery, 30, located in a suitable place.

I shall now deseribe the construction of the
valve-operating mechanism and the manner
of its conncetion with the controlling-cireuit
which I have just deseribed.

16 is the rod, which is connected with and
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‘ingly to lift or lower the car.

operates the valve stem or lever 49 of the
main motor-valve of the elevator, By motion
of which rod in one direction or the other the
elevator-valve is operated, and the elevator-
motor thereby caused to move correspond-
The apparatus
which I have invented is designed to produce
the necessary motions of this valve-rod. To
this end I supply two small power-cylinders,
17 and 18, each of which is provided with a
piston, 19, and pisten-rod 20. These cylin-
ders are actuated by the power of steam, wa-
ter, or any other suitable motive fluid, which
is admitted to the e¢ylindersthrough ports c¢’
and d d’, Fig. 3. On the elevator-valve rod
16 two notched or jogged dogs, 21, are fixed,
preferably by means of set-screws 24, so that
they may be adjustable thereon, and at the
ends of the piston-rods 20 are hooks or dogs
22 and 23, which are pivotally attached to the
rods, as shown in Fig. 3, and which are so set

~ relatively to the dogs 21 as to be capable of

25

engagement therewith. The pivoted dogs are
supported in the longitudinal motion of the
piston-rods by means of guides 25, which are
fixed in position parallel with the piston-rods.
While the dogs 22 23 are in contact with or
rest upon the guides 25, they are held thereby
in position to engage the dogs 21, When the
hooks reach the forward ends of the guides
in the motion of the pistons, they drop on
their pivots out of the way of the dogs. This
drop may be effected simply by gravity, but

. ‘preferably by means of stops 26 at the for-
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ward ends of the guides, which engage lugs
27 on the hooks and catise the latter to tilt
forward when the pistons reach the forward
ends of their strokes. Between the guides 25
are circuit-closers 28 and 29, which arc adapted
to be closed by the action of heels on the
hooks 22 and 23 when the latter have been
tilted forward by the lugs 26.

The valve mechanism of the eylinders 17
and 18 is arranged as follows: 51 and 52 are
the valve-chests, which are provided with
ports ee’ ff’, communicating with the ports
of the said eylinders. Each valve-chest has
also an intermediate exhaust-port, e2f% and a
slide-valve, 31, in each cylinder controls the
action of these ports, as will be readily under-
stood. The rod of the slide-valve of each
valve-chest is connected with the piston of a
small eylinder, 32, and at the back of each
piston is a spring, 47, which tends to project
the slide-valves 31 so as to expose the ports e
and fand to open communication between
the valve-chest and the rear endsof the cyl-
inders 17 or 18, as the case may be. There-
verse movement of the slide-valves is effected
by meansof the action of the motive fluid on
the front of the pistons of the cylinders 32.
The fluid is admitted to these cylinders by
means of small valves 33, which control ports
34, leading from the valve-chests and pro-
vided with branch supply-ports 35, leading
to the cylinders 32, and with branch exhaust-
ports 36. There are two of the ports 36 for
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each cylinder on opposite sides of the stems
of the valve 33. They communicate with a
common exhaust-port and act to balance the 70
pressure of the -exhaust on the valve-stem.-
Parts of the stems 38 of the valves 33 are
rounded, so as to form small sliding valves
37, which are adapted to move over and fo
close the exhaust-ports 36 when the stems of 75
the valves 33 are moved so as to open the
ports of the latter valve. The valve-stems

38 are fixed to the armatures 39 of electro-

magnets 40 and 41, respectively.
The following is the arrangement of the 8o

.electrie circuits: The contact-plates 11 and 12
.in the elevator-car are connected by conduet-

ors 43 and 42 with contact-plates of the cir-
cuit-closers 29 and 28, respectively. The
second contact-plate of the circuit-closer 28 8s
is connected by a conductor, 44, to one end of
the coil of the magnet 41, and the second con-
tact-plate of the circuit-closer 29 is connected
by a conductor, 45, to one end of the coil of
the magnet 40, the other ends of the coils of go
the magnets 40 and 41 being connected by
conductors 46 to the battery 30.

The operation of the apparatus is as fol-
lows: Normally—that is, when the elevator is
at rest—the main-valve rod 16 is in such po=—gs-
sition that the space between the dogs 21 is
directly opposite the middle point between
the circuit-closers 28 and 29, and the pistons
19 of Dboth cylinders 17 and 18 are projected
to their full extent, so that the hooks 22 and
23, being tilted forward by the action of the
stops 26 and lugs 27, rest on the circuit-clos-
ers 28 and 29 and hold the terminal plates
thereof in contaet. Suppose, now, that the
elevator-car is at the third floor of the build-
ing and that it be desired to cause its descent
to the second floor. To effect this the at-
tendant moves the switch-lever 10 into en-
gagement with the contact-plate 11 and then
moves the switch-lever 9 into contact with
the block numbered II on the switch-board 8.
The effect of this is to cause a current to pass
from the battery 30, through the conductor 15,
through the second of the series of levers 4,
thence through the contact-block No. IT of
the switch-board, switch-lever 9, conductor
14,switch-lever 10, conductor 43, circuit-closer
29, conductor 45, magnet 40, and conductor
46, to the battery 30. The consequent excit-
ing of "the magnet 40 moves the armature 39
in the direction of the arrow in Fig. 4, thereby
unseating the valve 33 and opening the port
34, and thereupon the motive fluid passes
from the valve-chest 29, through the ports 34
and 35, into the cylinder 32, and pushes back
its piston so as to move the slide-valve 31 suf-
ficiently to uncover the port ¢’ and to con-
nect the port e with the exhaust-port €%  Mo-
tive flnid is thereby admitted from the valve-
chest through the port ¢’ to the port ¢’ of the
cylinder 17 in front of the piston 19, and this
piston is caused to move in the direction of
the arrow B. (Shown in Fig. 3.) This pis-
ton carries with it the piston-rod 20 and piv-
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oted hook 22, and the first motion thereof,
causing the hook to engage the corner of the
guide 25, raises the hook so that its end shall
engage one of the dogs 21 on the valve-rod
16. The continued motion of the piston 19
acts on the valve-rod 16 through the hook 22
and dog 21, thus moving the valve-rod down
until the piston reaches the lower end of its
eylinder 17. This motion of the valve-rod 16
opens the valve of the main elevator-motor
and causes the clevator to descend. VWhen
the elevator reaches the second floor of the
building, that one of the several levers 4
which is in eircunit with the contact-block 2
engages the cam-strip 4? and is thereby moved,
as shown in Fig. 2, so as to break the cireuit
by disengaging the lever from its contact-
plate 3. The magnet40isthereupon instantly
demagnetized and the avmature 59 is released,
so as to permit the stem 38 of the valve 33
to be moved by the action of a suitable
spring, 48, to close the valve 33 and to move
the slide-valve 37, 8o as to uncover the small
exhaust-ports 36. The motive fluid then
eseapes from the eylinder 32 in front of its
piston, and- the spring 47 projects the slide-
valve 31, so as to uncover the port e and to
conneet the port ¢’ with the exhaust-port e
The motive fluid then enters the eylinder 17
through the port ¢ in front of the piston 19,
50 as to move this piston back, and the fluid
in advance of the piston escapes from the
eylinder through the port ¢/, valve-port ¢,
and exhaust-port e The effect of this is to
cause the motion of the hook 22 at the end of
the piston-rod 20 to push back the dog 21 to
its original position, and thereby to move the
main-valve rod 16 sufficiently to close the
main valve and to stop the elevator. When
the piston 19 reaches the end of its back-
stroke, the hook 22 tilts forward, as hefore
deseribed, and brings into contact the termi-
nals of the cireuit-closer 28, the parts being
then in their original positions, as above de-
seribed.  If now it be desired to cause the
elevator to deseend farther to the first floor
of the building, the attendant moves the le-
ver 9 into contact with the correspondingly-
numbered block (No. I) of the switeh-hoard
8, thus ecausing a repetition of the action of
the apparatus which I have just described,
the car moving down until it comes to the
proper floor, when the circuit heing broken
and demagnetizing the magnet 40 causes the
car to come to rest. If it be desired to move
the ear up instead of down, the attendant
shifts the switeh-lever 10, so as to break its
contact with the plate 11 and to bring it into
contaet with the plate 12, and the lever 0§ is
moved to that block of the switeh-bhoard which
corresponds in number {o the number of the
floor to which it is desired to bring the eleva-
tor. This motion of the switch-lever 10 cuts
the magnet 40 entirely outof cireunit and puts
the other magnet, 41, into civeuit, so that the
olectric current passing through the latter
magnetoperates theslide-valve 31 of the valve-

chest 52 in a mannersimilar to that before de-
seribed with reference to the valve-chest 51,
and thereby operates the piston 19 of the eyl
inder 18 so as to move this piston down.
The effect of the motion of this piston is simi-
lar to that which T havedescribed above with
reference to the piston of the eylinder 17;but
it acts in a contrary direction, so as to move
the main-valve rod 16 down. This causesthe
ascent of the elevator, and when the elevator
reaches the proper floor the cirenitis antomati-
cally broken, as before described, the magnet
41 demagnetized, the valve 31 reversed,and the
piston 19 moved back, so as to move the valve-
rod 16 and tostop the car. The action of the
apparatus in thus starting and stopping the
elevator-car is better than the action of elee-
trical apparatus of the sort heretofore known
or used, because it subjects the car to no sud-
den shocks or jars. This is so beeause the
motion of the pistons 19 is necessarily slow
and regular, and the rapidity of their motion
can casily be governed by regulating the
quantity of motive fluid supplied to the eyl-
inders 17 and 18.

It will be noticed from the foregoing de-
scription that while either of the magnets 40
or 41 is in eireuit and magnetized the other
magnet is eut out of circuit by reason of the
separation of the contact-plates of the circuit-
closer 28 or 20.  Thus when one magnet be-
gins to act and moves the piston 19 of its cyl-
inder so as to effect the starting of the ele-
vator the other magnet, whose function is to
effeet the reverse motion of the elevator, is
cut out of circuit by reason of the separation
of the shoe of the hook 22 or 23 from the cir-
cuit-closer, and this second magnet cannot be
brought into action until the shoe of the hook
is returned to its original position and the
clevator-car has been completely stopped.
Sudden shocks or jerks of the car by reason
of carclessness of the elevator-attendant are
thus entirely prevented, and the car when
moving cannot be reversed until it is brought
to rest with the usual gradual action above
explained.

In connection with the electrieal apparatus
which I have described I prefer to use the or-

dinary cndless rope, 50, one branch of which

passes through the elevator-car within reach
of theattendant. Thisropeis connected with
the main-valve lever 49, which is operated
thereby, as will be readily undersiood by
those familiar with the subject. This is a
convenient adjunct to the electrieal appara-
tus, because if the latter should get out of or-
der the rope may still be used, and by reason
of the automatically-detachable feature of the
valve-rod 16 with the pistons the operation of
one system in no wise interferes with the
other. For the purpose of illustrating the
application of the apparatus above deseribed
in the operation of valves of motors I show in
Iig. 7 its connection with the valve pertain-
ing to the motor of an elevator-car, From
this illustration it will be apparent to those
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skilled in the art that with suitable modifica-
tions the apparatus may be applied to the
operation of valves of other sorts and used
for other purposes.

In Fig. 7, D is the hydmuhc cylinder of an
elevatm-motm E is the piston; E’, the pis- |
ton-rod; F, the cable or chain. conn‘eeting the
piston-rod to the elevator car orlift. Gisthe
supply-pipe leading from an elevated water-
tank or other supply of water under pressure.
H is a port leading from the pipe G into the
upper end of the cylinder D. Tisaportlead-
ing into the cylinder at the base thereof. J |
is a rotary valve, whose stem is connected to
the lever 49, above described.

The longitudinal motions of therod 16, pro-
duced in the manner above stated, rotate the
valve. J, so that it may be brought thereby
into any of the three positions indicated by
dotted and. full lines. When.in the position
ghown by full lines in Fig. 7, the exhaust-
pipe K is closed and the piston E is at rest.
If the valve be brought into the position in-

" dicated by the dotted line j, the connection
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_piston E, so as to raise the elevator-car.

of the port I with the exhaust-pipe K is es-

tablished, and the water entering the eylin-
der through the port H will f01ce dowrn the
By
putting the valve in the position indicated in
the dotted.lines j” the pipes G and I.are con-
nected, the piston E is thereby balanced by
equal pressure on opposite sides, and: the car
will descend by gravity.

The apparatus which I have described:is
susceptible of many modifications in form
and.arrangement of parts, such as will sug-
gest themselves to those skilled in the art.

For example, I have shown the apparatus.

adapted for use with eonductors composed of
wires which extend in a cable from the ele-
vator-car to the valwe-controlling apparatus;

but other arrangements of the conduectors.-

may .be employed. I have also illustrated
the operation of the magnets with an open
cireuit; but the apparatus may be modified so
as to operate them with a closed circuit as
Other arrangements of the switches 9
and 10 than I have bhOWIl and deser 1bed may
be employed.

I claim as my invention—

1. The combination, with the main motor,
its controlling-valve, and the valve rod or
stem, of independent secondary motors hav-
ing pistons which move the said valverod or
stem to effect motion of the main motor in
contrary directions, mechanism for discon-
necting the respective pistons of the second-
ary motors from the said valve rod or.stem at
a middle point of the travel of the latter,
valves controlling the secondary motors. and
electro-magnets controlling said valves, and
an electric circuit and switch mechanism by
which the magnets may be caused to operate
either of said secondary-motor valves, sub-
stantially as and for the purposes described.

2.- The combination, with the main motor
of an elevator-car and its controlling-valve,
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of an electro-magnet for operating saidvalve,
an electric cucult, several branch cucults,
switch mechanism on the car by which any
of said branch circuits may be included in
the main cireunit, and circuit breakers or clos-
ers on the car, one of the eontacts of each be-
ing movable, and mechanism adapted to
move the same and to break or to close the
branch circuits as the car reaches or ap-
!proaches the several floors of the building,
‘whereby the action of said magnet is effected
;automatically to cause the stoppm(r of the
‘car; substantially as.and for the purposes de-
scmbed

3. The comblnatlon, with the motor of an

‘elevator-car, of separate- electro-magnets, one

‘of which effects the°motion of the valve to
drive the motor in one direction and the other
of which effects the motion of the valve to
drive the motor in the other direction,an elec-
trie cireuit, several branch circuits, a- switch
on the car by which any of the said branch
‘eireuits may be included in the main cireuit,

circuit breakers or closers on the ear, one of
‘the contacts of each being movable, and mech-
.anism adapted.to move the same and tobreak
or to close the branch circuits as . the car
reaches or approaches the several floors of the
‘building, whereby the action.of said magnets
s effected automatieally to cause the StOpplllO‘
-of the car, and asecond switch by which either
‘of the sald magnets may beput in eircuit, sub-
stantially as and for the purposes descubed

4, In an electrical apparatus for controlling
the valve of an elevator-car motor, Whelem
there is an electro-magnetand an electx ic eir-
cuit extending thlouvh the car, a device for
automatlcally controlhnd said circuit, which
consists in a cireuit clo%er or breaker havmtr
a contact, 3, a movable contact-piece adapted
to engage thel ewith, and a projection in the
elevator-shaft which engages the movable
‘contact-piece and operates the same as the
car passes, substantially as and for the pur-
poses described.

5. In.an electrical apparatus for controlling
the valve of a motor, the combination of two
electro-magnets and their operative circuits
-adapted to effect the motion of the motor-valve
in opposite directions, circuit-closers inter-
posed in the said . cireuit, and mechanism,
substantially as described, which on the ex-
citing of one of the elec’mo magnets and the
consequent operation of the mot01—valve in
one direction is actuated to break the circuit
of the other magnet, substantially as and for
the purposes descubed
6, Inan electrical apparatus for controlling
the valve of a motor, the combination, w ith
the main-motor—valve rod or stem, of second-

cary motors 17 and 18, having piston-rods 20,

‘and provided with engaging devices—such as
hooks—which engage projections on said
valve stem or rod, whereby motion of one of
said secondary motors will effect motion of the
main-valve stem in the proper direction, and
an electrie cirenit extending from the elevator-

70

75

8o

85

9o

95

100

105

I10

g

120

125

130

Nam




I0

5

20

25

40

45

50

55

404,361

car and controlling the valves of the second-
ary motor, substantially as and for the pur-
poses deseribed.

7. Inan electrieal apparatus for controlling
the valve of a motor, the combination, with
the main-motor-valve vod or stem, of second-
ary motors 17 and 18, having piston-rods 20,
and provided with engaging devices—such as
hooks —which -engage projections on said

“alve stem or rod, whereby motion of one of
said secondary motorswill effect motion ofthe
main-valve stem in the proper direction, and
an electric cireuit controlling the valves of
the secondary motor, said hooks being mov-
able into and out of engagement with the said
projections, and devices at the ends of the
paths of said piston-rod which move the hooks
out of engagement with the projections, sub-
stantially as and for the purposes deseribed.

8. In an clectrical apparatus for controlling
the valve of a motor, the combination, with
the main-motor-valve rod or stem, of gecond-
ary motors 17 and 18, having piston-rods 20,
and provided with engaging devices—such as
hooks—which engage projections on said
valve stem or rod, wherehy motion of one of
said secondary motors will effect motion of
the main-valve stem in the proper direction,

electro-magnets which control the valves of

the secondary motors, and circuit-closers ar-
ranged in the paths of said piston-rods,so that
when the piston-rods are at their normal po-
sition they shall close the said cireuit-closers,
and that when the piston-rods leave said po-
sitions the eircuit-closers shall be open, cach
of said rods controlling the circuit-closer of
the civeuit of the magnet which controls the
valve pertaining to the other piston-rod, sub-
stantially as and for the purposes described.

9. In an electrical apparatus for controllin g
the valve of a motor, the combination of a
main-motor-valve rod or stem, of secondary
motors 17 and 18, having piston-rods 20 and
pivoted hooks at the ends of said rods, which
are adapted to engage projections on the
said valve stem or rod, supports 25, which
guide and support the said hooks in their mo-
tions, and stops 26, which engage the said
hooks and move the same out of the path of
said projections when the piston-rods reach
the ends of their strokes, and.electro-magnets
controlling the valves of said secondary mo-
tors, substantially as and for the purposes de-
seribed.

10. In an electrical apparatus for control-
ling the valve of a motor, the combination of
a main-motor-valve rod or stem, of secondary

[ 4

motors 17 and 18, having piston-rods 20 and
pivoted hooks at the ends of said rods, whicl
are adapted to engage projections on the said
valve stem or rod, supports 25, which guide
and support the said hooks in their motions,
stops 26, which engage the said hooks and
move the same out of the paths of said pro-
jections when the piston-rods reach the ends
of their strokes, electro-magnets controlling
the valves of said secondary motors, and cir-
cuit-closers in the ecircuits of said magnets,
said circuit-closers being situated at the ends
of the paths of said hooks, substantially as and
for the purposes described.

11. In an clectrical apparatus for control-
ling the main valve of a motor, the combina-
tion of a secondary motor which operates the
said main valve, a valve controlling the sec-
ondary motor, a cylinder, 32, and its piston,
which is connected with the valve of the sec-
ondary motor, a valve, 33, which controls a
port leading to the cylinder 32, and an elec-
tro-magnet which controls the valve 33, sub-
stantially as and for the purposes described,

12. In an electrical apparatus for control-
ling the main valve of a motor, the combina-
tion of a secondary motor which operates the
sald main valve, a valve controlling the sec-
ondary motor, a cylinder, 32, and its piston,
which is connected with the valve of the see-
ondary motor, a valve, 33, which controls a
port leading to the eylinder 32 on one side of
its piston to produce motion thereof in one
direction, a spring bearing on the piston to
produce motion thereof in the other direction,
and an electro-magnet which controls the
valve 33, substantially as and for the purposes
described.

13. In an apparatus forcontrolling the valve
of an elevator, the combination, with the said
valve and its stem or rod, of amechanical con-
nection—such as a rope—between the eleva-
tor-car and the valve-stem, a secondary motor
and its controlling electrical eireuit, which op-
erates the main-valve stem, and mechanism
which automatically detaches the valve stem
orrod from the secondary motor when the lat-
ter reaches the end of its stroke, whereby the
valve may be freely operated by the rope,
substantially as and for the purposes de-
seribed.

In testimony whereof I have hercunto set
my hand this 10th day of August, A. D. 1888.

RONALD F. McFEELY.

Witnesses:
W. P. POTTER,
THOMAS W. BAKEWELL.
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