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LEROY S. BUFFINGTON, OF MINNEAPOLIS, MINNESOTA, AND WALTER
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ELECTRIC ELEVATOR-CONTROLLER.

‘SPECIFICATION forming part of Letters Patent No. 530,578, dated December 11,1894.
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Lo all whom it may concern:

Be it known that we, LEROY S. BUFFING-
TON, residing at Minneapolis, county of Hen-
nepin, and State of Minnesota, and WALTER
CLYDE JONES, residing at Chicago, county of
Cook, and State of Illinois, citizens of the
United States, have invented a certain new
and useful Improvement in Electric Elevator-
Controllers, (Case No. 1) of which the follow-
ing is a full, clear, concise, and exact deserip-
tion, reference being had to the accompanying
Crawings, forming a part of this specification.

Our invention relates to electric elevator
controllers, and more particularly to means
for automatically controlling the elevator car
and the elevator doors. ' )

The object of our invention is, first, io pro-
vide means for automatically bringing the
elevator car to rest opposite any floor; sec-
ond, to provide means for automatically open-
ing and closing the elevator doors without
positively conneeting the same with the mov-
ing elevator car at any time; and, third, to
provide an elevator system which will be
more auntomatic in its operation than systems
heretofore in use. . : :

Our invention consists, first, in an elevator
system comprising an electro-magnetic device
for controlling the motive power, switches at
the several floors, which may be designated

ficor switches, which are adapted to be actu- .

- ated to control the circuit through the con-
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trolling electro-magnetic device; electro-mag-’

netic devices adapted to control the position
of the floor switches, whereby the same may
or.may not be engaged by the moving ele-
vator car, and .switching apparatus carried
upon the elevator car and adapted to control

the electro-magnetic devices that control the:

floor switehes. _

Our invention consists, second, in an ele-
vator door suspended from and adapted to
slide upon a pivoted bar serving as a track,
the bar normally resting with its free end at

5 a less elevation than the pivoted end, an in-

clination being thereby imparted_to the bar
to maintain the door closed, means being pro-
vided for raising the free end of the pivoted

Lar by engagement with the moving elevator:

car, the bar being thereby inclined in a re-
verse direction, wherebhy the door is caused

to slide open, means. being also provided-
whereby the operator may release the pivoted
bar permitting the.same to return to its nor-
mal position to cause the door to close.

Our invention consists, third, in an elevator
system comprising an electro-magneticdevice
for controlling the motive power, switches at
the several floors, adapted to be actuated by
the movement of the several doors to control
thecireuit through the power conirolling elec-
tro-magnetic device, elevator doors adapted
to operate in their movement the several floor

-switches, and switching apparatus earried

upon the elevator car and under the control
of the operator for placing the elevator doors

1in condition to be actuated by the moving

elevator car.

QOur invention consists, fourth, in such
other constructions as will be hereinafter de-
scribed. : ’

We believe that it has not heretofore been
proposed to automatically bring the elevator
car torestatany predetermined floor through
the agency of apparatuscontrolled by the op- .
erator in the car: ' :

In the system of our invention, as herein-
after illustrated, the operator is provided
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with switching apparatus placed in thé ear, -

which msay comprise a lever moving over a.
series of contaet points, by means of which
he may close circuit through any one of a
namber of electro-magnets placed upon .the
wall of the elevator shaft at the respective
floors. The closing of the cireuit through one.
of the electro-maguets serves to place the eir-
cuit closing element of a floor switch in the
path of a projection upon the elevator car. -
The movement of the elevator car serves to-
actuate the floor switch an instant before the
car reaches the level of the floor where it is

35
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desired to stop, and the actuation of the floor

switch closes cirenit throngh an electro-mag--
netic device, which; when excited, cuts off the

motive power and brings the car to rest. In -
an electric elevator system the motive power .

‘is derived from the motor, and the excitation

of the electro-magnetic device may servefirst
toopen thearmaturecireuit,and then tothrow
on a brake. In starting the car again it is
ounly necessary to open the c¢ireait through
the magnet controlling the floor switch, by .

100
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means of the switching apparatus on the car
when the floor switch will, through the resil-

‘iency of a spring, or otherwise, open the cir-
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cuit through the electro-magnetic device con-
trolling the motive power. The armature
switch may be adapted to be closed through
the resiliency of a spring, or otherwise, and
the brake may be thrown off thifough the
agency of compressed air in a well known
ALRer. o '

To secure antomatic operation of the ele-
vator doors each is suspended from and
adapted to slideupon a bar, serving as a track,
said bar being pivoted at one end-and nor-
mally resting with its free end at a less ele-
vation than its pivoted end, an inclination
being thereby imparted to the bar which
serves to maintain the door in a closed posi-
tion. Upon the'end of said, bar, as well as
upon a bar adapted to be engaged by the ear
in its downward travel, is provided a tongue
adapted to be moved into or out of the path
of a projection on the elevator ear, through
the agency of an electro-magnet carried upon
the end of said bar. The circuit of the elec-
tro-magnet extends to the elevator car,
whereby the operator may close or open gir-
cuit through the same to cause the tongue to
move into or out of the path of the projection,
as desired. When the tongue is moved into
the path of the projection on thecar, the move-
ment of the car raises the free end of the piv-
oted bar, thus imparting to it an inclination
in a reverse direction, thereby causing the
doortoopenbyslidingdown theinelined track
thus produced. The door being thusopened,
the tongue may be withdrawn from engage-
ment with the projection on the ear, thus per-
mitting the free end of the pivoted bar to de-
scend, imparting to the same an inclination
in a direction to cause the door to close. -

We are enabled to produce an entirely au-
tomatic elevator system by so placing the
floor switches that they will be operated by
the opening of the elevator door, cireuit be-
ing preferably maintained open through the
electro-magnetie device that controls the mo-
iive power,so long as the doorremains closed,
and closed solongasthe door remains opened.
By this ¢onstruction the operator is able at
will toplace any door in position to be opened
by the car, and the door at the instant of
starting operates the means provided  for
bringing the car torest. When it is desired
o start the car the operator can withdraw the
tongue, thereby permitting the door to close.
The door at the instant of closing operates
the means provided forstarting the car. The
only attention requisite on the part of the op-
erator is to properly manipulate the switch-
ing apparatus upon the car. »

Our idvention will be more readily under-

stood by reference to the accompanying draw-

ings, in which— .

Figure 1 is a diagrammatic represontation
of an elevator system equipped after our in-
vention, the elevator car being shown in dot-

ted lines. Fig. 2 is a view showing the floor
switeh in a position to close circuit through
the electro-magnetic device controlling the
motive power. Fig. 3 is asimilar view show-
ing the position assumed by the switch when
the electro-magnet is de-energized, the cireuit
being thereby opened. TFig. 4 is a diagram-
matic view of a system equipped after our
invention, the door being adapted to be auto-
matieally opened and closed, and the car be-
ing adapted to be brought to rest.opposite
any desired floor automatically; the elevator
car being shown in dotted lines. Fig. 5is a
view showing the door in its opened position,
the projection on the elevator car being shown
in dotted lines.
ator’s switching apparatus, - ,

Like lettersand numeralsrefer to like parts
throughout the several figures.

In Fig. 1 we have illustrated that part of
our invention which relates to the automatic
stopping of the elevator car opposite the de-
sired floor. At each flooris provided an elec-
tro-magnetic device and a switech. The elec-
tro-magnetic device may be in the form of an
eléctro-magnet a acting upon an armature
carried upon the end of a pivoted lever a’.
The other end of the lever o’ is connected
with the longitudinally movable rod a? sup-
ported in a bearingand carrying upon its end
theswiteh levera® pivoted theretoand adapted
to make contact with contact point§ ¢* or o’
To the rod a* and the switch lever a® is at-
tached a spring a® whick tends to maintain
said rod and lever in a straight line and to re-
turn the lever to this position when displaced
to éither side.

tion b which is adapted, to impinge against
the lever a® when in its outer pesition to cause
the same to make contact with one or the
other of the contact points. * When the elec-
tro-magnet is excited the lever is brought in
position to be engaged by the projection on
the car,and when not excited the leveris not
in position to be so engaged.

Upon the elevator.car is provided a contact
arm c¢ provided with a handle whereby the
same may be easily manipulated by the op-
erator, said arm being adapted to be moved

contaet arm is electrically connected withone
side of an eleetric eircuit, while each of the
contact points is connected with one termi-
nal of one of the electro-magnets placed at
the several floors. Thus contact point 3 is
eonnected with electro-magnet o at the third
floor, and contact point 4 is connected with
the electro-magnet at the fourth floor. We
have oot illustrated the switching apparatus
at the first and second floors but such appa-
ratus may be the same as that illustrated at
the third and fourth floors. The other ter-
minal of each of the electro-magnets is con-
nected with & ecommon wire ¢’ extending to

the other side of the source of electricity.
. When the contact 2arm ¢ rests upon a contact

Fig. 6 is a view of the oper--

Upon the elevator car is provided a projec-

over a series of contact points 1,2,3,4. The.
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, poii)t, as, for instance, contact point 3, one of

(o

the electro-magnets will be excited and the
swifch will beplaced in position to beengaged
by the elevator ear. Thus,as illustrated,the
contact arm c is on contact point 3 and the
switeh at the third floor is in position to be
engaged by the ear.
also means for operating a reversing switch d.
This may consist of an arm d’ connected with
one side of an electric eircuit and adapted to
make contact with terminal points d?* d3 con-
nected respectively through solenoids d* d° to
the other side of the circuit. When the arm
rests on one contact point one of the solen-
oids is excited and aets upon its core to place
the switch in one position, and when it rests
upon the'other the position of the switch is

- reversed..

*§

The reversing switeh is ineluded in cireuit
with the armature of the motor ¢, as is also
a rheostat : comprising terminal points be-
tween -which are included resistance coils,

and an arm h? adapted to be moved over the
- terminal ‘points.

To the arm is secured the
core i’ of a solenoid A% in snch-manner that
when the solénoid is excited the arm will be

" caused to traverse the terminal points. The

.30

35

40

-solenoid A% is included in cireuit with the

floor switches, the latter being placed in mul-
tiple with one another. ,

We haveshown the motor as provided with’
a friction band brake, comprising a -band e’
encireling a pulley. e? on the armature shaft.
The band is connected with a weighted lever
e*in a well known manner, the end of the
lever being maintained in an elevated posi-
tion by compressed air acting on a piston et
provided in the cylinder .
providedinthepipeleading to the compressed
air supply adapted to maintain the eylinder
¢’ in communjcation with the compressed air

“supply until the magnet ¢ is energized, when

5
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the valve is operated to open the cylinder to
the external air and to cut off the compressed
air supply. The compressed air being re-
moved from beneath the piston et the latter

.descends, due to the weight on the end of the

lever, thus causing the friction band to grip
the pulley and bring the motor armature to
rest. - . S

The operationof the system, as thas de-

~scribed, is as follows: Suppose the car in the

55
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act of ascending and the operator desirous of
stoppingat the third floor. The contact arm ¢
is moved to make contact with terminal point

- 3, thereby closing circuit through electro-

magnet a, which, being- excited, attracts its
armature to thrust the lever a®into the path
of the projection & on the elevator car. The
projection b.on the carin its aseent impinges
against lever a? causing the same to make
contact with contact point.a* thereby closing
circuit through solenoid 7% Solenoid A? be-

- ing excited attracts its core 1/, thereby caus-'

65

ing contact arm /? to move over the terminal
points to gradually cut resistance out of and
finally open the armature cirenit, A% thein-

In the car is provided.

A valve efis-

stant the armature eireuit is opened the brush
h4, carried on the extended end of arm 72
makes contact with terminal % thereby clos-

jo

ing cirenit through magnet < which attracts

its armature to cut off the supply of com-

pressed air and open the eylinder ¢° to the

externgl.air, thereby permitting the setting

of the brake which brings the motor arma-

75

ture, and, consequently, the elévator car, to

rest.. When it is desired to start again the
contact arm ¢ is moved to some.other posi-
tion, magnet a being thereby de-energized to
perinit the spring attached to lever a’ to draw
back thelevera®out of the path of the projec-
tion b, the spring afthen acting upon lever ¢*
to cause it to break contact with terminal g*
Circuit being thus opened through solenoid
k% the spring A®causes arm %2?to move to
break circuit through magnet i, thereby re-
leasing the brake, and to close circuit through
the motor armature and then to cut resisi-
ance from the armature circuit, thus starting
the elevator car. The car is automatically

stopped at the floor corresponding to the

terminal with which the arm ¢ makes c¢ontact,
and during the travel the arm ¢ may bemoved
slightly in advance of the car so that the car
may be stopped at any floor that may be
called without reversing the motion of the
arm ¢. When it is desired o descend the
‘arm d” is moved to operate the reversing

8o’
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switch and-change the direcfion of the cur- -

rent through the armature.

In Fig.4 we have illustrated the above de-
seribed system of automatically stopping the
elevator car in connection with means for
automatically opening and closing the eleva-
tor doors. The door is pivotally suspended
from a bar % provided with rollers running
upon theinclined bar ! as a track. The bar
lis pivoted at?’. A lever I* pivoted at I* is
provided with &’ pin I*in its end adapted to
work in a slot in'said bar [, so that when the
end of lever * is depressed the free end of
bar [ is raised. - Upon the end of bar! is pro-
vided a tongue m adapted 1o slide back snd
forth so that the end thereof may in one po-
sition extend beyond the end of the bar L
Tothetongueisconnected & pivoted lever car.
rying upon one end the armature of a mag-
net m’, which, when excited, attracts said
armature to cause said tongue to extend be-
yond the end of the bar. A similar tongue
is provided upon the end of lever 2 and is
similarly operated by a magnet m%. The ele-
vator is provided with switching apparatus
similar to that described in connection with
Fig. 1, and the motor connections and the
brake are similar. Instead of floor switches
adapted to” be acted upon directly by the
moving car, a switch » is provided adapted
to-be actuated by the door.  Such a switch is
provided at each floor and they are connected
with the solenoid 7° in the same- manner
as heretofore described. When the door is
opened the switch is adapted to close the

- eirenit through the solenoid %2 and to main-
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" garried upon the arm c.

tain the cirenit open so long as the door is
closed. Theswitch may be of any well known
form, as forinstance, a contact plate n’ form-
ing one terminal of the circuit and a plate n?
forming the other terminal, the plate n¥being
held out of contact with plate n’” while the
door is closed, but being adapted to close
against the same when the door is opened.
Upon the elovator car are provided projec-
tions 0 o', one in the path of tongue m, and
the other in the path of tongue m? projee-

tion 0 being so pivoted that it will permit

the passage of lip'm on the downward travel
of -the car, but will engage therewith on the
upward travel. Likewise projection o’ en-
gages with tongue m? on the downward travel,
but not on the upward travel.

The operation of the system, as above de-
scribed, is as follows: The car being in its up-
ward travel and it being desired to stop at,
say, the third floor,the operator moves arm ¢
to terminal 3. Cireuit is thus elosed through
the magnets m’, m? causing the tongues m
and m® to be thrust forward. Asthe ear con-
tinues the projection o impinges against
tongue m, thereby raising the end of bar [,
imparting to the same an inclination such
that the door is caused to open by sliding
down the inclined track thus produced. As
the door opens the switch n closes the circuit
through the solenoid A% The latter is ex-
cited to attract its.core, causing the arm h?

.to move over the terminal points and open

the armature circuit and throwon the brake,
in a manner heretofore described. When it
is desired to again start the car, the contact

_arm ¢ is moved from terminal 3, thereby open-

ing the circuit through magnet m’ to de-ener-
gize the same and permit the tongue m to be
‘withdrawn from engagement with the projee-
tion o, due to the reaction of a spring. The
end of bar  being thus unsupported the same
descends and imparts to the bar an- inclina-
tion such that the opened door is caused to
close by sliding down the inclined track.
‘When the door completes its travel the switch
n i8 Opened, thus de-energizing the solenoid
h® and starting the elevator car in. a manner
heretofore described. When it is desired to
descend, the arm.d’ is moved to operate the
reversing switch to change the direction of
the current through the armatave, and, con-
sequently, the direction of travel of .the ele-
vator car. :

The arm d’ may be preferably mounted
upon the arm ¢, as illustrated in Fig. 6, in
which the arm ¢’ is connected with the han-
dle d* which is adapted to be given a slight
rotary motion whereby said arm d’ may make
contact alternately with contact points d* d3
When the handleis
at one or-the other end of its stroke cireuit

" will be closed throngh one of the solenoids of

65

the reversing switch. The operator becom-
ing accustomed tO the positions o6f the han-
dles in ascending and descending, will be en-

3
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abled to control the car with the use of but.

one hand. ‘

It is evident that many of the operations
of the system as herein deseribed may be ac-
complished by other means andin a different
manner without departing from our inven-
tion. We desire, therefore,to claim broadly
the featiires specified in the several clauses
of claim. :

Having descrilied our in‘venbion,'what we.

claim as new, and desire to secure by Letters
Patent, ig— . , ,

1. In an elevator system, the combination
with an electro-magnetic device adapted to
control the motive power, of a switch adapted
to control the operation of said electro-mag-
netic device, an electro - magnetic device
adapted to place an element in position to be
engaged by the moving elevator car and there-
by to cause the actuation of said switeh, and

switching apparatus provided upon the ele- -

vator car in electrical connection with said
second mentioned electro - magaetic deviee
and adapted to. control the same, substan-
tially as deseribed. . :

2. In an elevator system, the combination
with an electro-magnetic device adapted to
control the motive power, of a switch adapted

to control tho operation of said electro-mag-

netic device, an electro-magnetic deviee, an
element adapted to be placed thereby in po-
sition to be engaged by the moving elevator
car and thereby to cause the opening of the
elevator door, said door being adapted in its
movement to actuate said switeh, and switeh-

.ing apparatus provided upon the elevator car

and adapted to control said second mentioned
eleatro-magnetic device, substantially as de-
scribed.
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3. In an elevator system, the combination }
with an electro-magnetic device adapted to

control the motive power, of a switch adapted
to control the operation of said electro-mag-
netic devies, a pivoted bar, an elevator door
suspended therefrom, an~electro-magunetic de-

-vice, an element adapted to be placed thereby

in position to be engaged by the moving ele-
vator car, and thereby to raise the end of said
pivoted bar to cause said door to open, said
door being adapted in its movement to actu-
atesaid switch,and switehing apparatus npou
the elevator car and adapted to control said
second mentioned electro - magnetic device;
whereby thedoor isautomatically opened and
closed-and the car-is automatically brought
to-rest opposite a predetermined floor, sub-
stantially as described. : :

4. In an’ elevator system, the combination
with a pivoted bar, of an elevator door suy-
pended therefrom, and means for raising and
lowering the free end of said pivoted bar to
effect the opening and closing of the elevator
door, substantially as desecribed. v

5. In an elevator system, the eembination
with & pivoted bar, of an elevator door sus-
pended therefrom, an electro-magnetic deyice

-
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adapted to place an elevment in poSifion to be

engaged by the moving elevator car, and.

thereby to raise the.end of said pivoted bar

- to cause said door to open, and switéhing ap-

_ paratus provided in the elevator car adapted

to-eontrol‘said electro-magnetic device, sub-

. stantially as described. -
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6. In an elevator system, the combination
with switches provided at the several.floors,
of motor mechanism econtrolled by said
switches, said switches béing adapted to be
actuated through the ageney of the moving

-~ elevator car, and electro-magnetie devices

controlled from the car for predetermining
the switch to be actuated; whereby the car

‘may be brought to rest opposite any floor,

substantially as described. :
7. In an elevator system, the combination

‘with a.contact arm adapted Lo be moved over

a series of contact points, of circuit connec-
tions through said arm and contact points for

_controlling the movementof the elevator car,

a lever pivoted upon said arm, a pair of con-
tact points carried upon the said arm and
adapted to be alternately engaged by said le-
ver, and cirenit connections through thelever
and the pair of contact points adapted to con-
trol the direction of movement of the car,
substantially as described. i ’

for openingand closing the same throngh the

agency of the weight of the door. » :
9. The combination with a laterally sliding

elevator door, of means for opening the same

- through the agency of the weight of the door:

40

45

10..The combination with a laterally slid-
ing elevator door, of means for raising the
center of gravity of the same by the move-
ment of the elevator car, and means for open-
ing-the door by the deseent of the center of
sravity of the door., .

11. The combination with a laterally slid-
ing elevator door, of means for raising the

center of gravity of the same by the move-

ment of the elevator car, mechanism foropen-
ing the deor by the descent of the center of

- gravity, and means for closing the door by

50

the descent of the center of gravity: .
12. The combination withan elevator door,

of means for opening the same through the

agency of the moving elevator car, and a de-

vice for automatically stopping the car by

- the opening of the door, substantially as de-

55
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sceribed. - .
13. The combination with an elevator door,

of means for opening the same through the.|-

agency of the moving elevator car, and a de-
vice for automatically starting tle car from
rest by the closing of the door. '

14. The combination with an elevator door,
of means for opening the same through the
agency of tlie moving elevator car, a device
for autoinatically stopping the car by the
opening of the door, and means for automati-
cally starting the car from rest by the closing

_ of the door, substantially as described.

‘8.. The combination with a laterally sliding
“elevator door, of door opening mechanism’

" 15. The combination with an elevator door,
of a moving elevator ear, mechanism inde-
pendent of the motion of the cat for auto:

[
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matically opening said door, a- device actu--

ated by the moving elevator car adapted to
place said mechanism in condition to open
the door, and means for automatically stop-
ping the car by the opening. of the door.

16. The combination with an elevatordoor,
of the elevator car, au electric switch thereon,
an electro-magnetic device controlled thereby
and means for opening the door through the
ageney of the moving car, said means being
placed in operative condition by said electro-
magnetic device.

17. The combination with an elevator door,
of the elevator car,an electric switeh thereon,
an electro-magnetic device controlled thereby
and means for opening the door through the
agency of the moving car, said means being
piaced in operative condition by said electro-
magneticdevice, and means for automatically
stopping the car by the opening of the door.

18. The combination with an elevator door,
of the elevator car, an electric switch thereon,
an electro-magnetic device controlled there-
by, means for opening the door through the
agency of the moving car, said means being
placed in operative condition by said electro-
magnetic device,and means for automatically
starting the car from rest by the closing of the

‘door.

-19. The eombination with an elevator door,
of the elevator car, an electric switeh thereon,

8o

(o]
L

an electro-magnetic device controlled there- -

by, means for opening the door through the
agency of the moving car, said means being
placed in dperative condition by said electro-
magnetic device, means for automatically
stopping the car by the opening of the door,
and means for antomatically starting the car
from rest by the closing of the door.

20. The combination with an elevator ecar,
of an elevator door, mechanism independent
of the motion of the elevator car for opening
the door, said means being controlled in its
time of operation by the movementof the car,
a device actuated by the opening of the door
for bringing the ear to rest, and mechanism
for starting the ear from rest by the closing

“of the door, snbstantially as described.

21. The combination with an elevator car,
of an elevator door, mechanism independent
of the motion of the car foropening the same,
an electro-magnetic device, a switeh upon the
car for operating the same, a movable element
adapted to be moved into the path of the ear
by said electro-magnetic device, said car be-
ing adapted to engage the same to throw said

"| door opening mechanism into operation, sub-

stantially as described.

22. The combinaticn with an elevator car,
of an elevator door, mechanism independent
of the motion of the car for opening the same,
an electro-magnetic device, a switch upon the
car for operating the same, a movable element
adapted to be moved into the path-of the car
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by said electro-inagnetic device, said car be-
ing adapted to engagé the same to throw said

door opening mechanism into operation, and:

a switeh controlled by said door for throwing
on and off the motive power.

23. The combination with an elevator car,
‘of an elevator door adapted to be opened
through the agency of the moving car,an elec-
tric switch controlled by said door, an electro-
magneticdevice controlled by said switch,and
motive mechanism adapted to move said car,
controlled by said electro-magnetic device.

24. The combination with an elevator car
of aseriesof contact terminals located thereon
and conneeted respectively through electro-

magnetic devices located at the several tioors,
a contact arm adapted to make contaet with
any one of said terminals to close cireuit
through the respective electro-magnetic de-

- vices, and mechanisnr controlled by said elec-

tro-magnetic devices for bringing theelevator
car to rest opposite the respective floors.

. In witness whereof we hereunto subseribe
our names this 27th day of Oectober, A. D.

1893.-
LEROY S. BUFFINGTON.
WALTER CLYDE JONES.
Witnesses:
GEORGE L. CRAGG,
GEo. S. BUELL. .

290



