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2o all whom 6 may concern :

Be it known that we, CHARLES If. ONGLEY
and EMERY WALLACE STURTEVANT, of Wor-
cester, in the county of Worcester and State
of Massachusetts, have invented a new and
useful Automatic Machine Governed by Elec-
tricity for Starting and Stopping Elevators;
and we do hereby declare that the following
is a full, clear, and exaect description of the
same, reference being had to the accompany-
ing drawings, forming a part of this specifi-
cation, and in which—

TFigure 1 represents a vertical section taken
at the point indicated by lines A B, Tigs. 2
and 3, showing a side view of our aforesaid
automatic machine for starting and stopping
elevators and its connections with an electri-
cal apparatus, as will be hereinafter more

“fully described. Fig. 2 represents an end
view of the machine, looking in the direetion
indicated by arrow b, ¥ig. 1, with the rack
and its guides or ways, hereinafter desecribed,
left off to more clearly illustrate the operation
of said machine. Tig. 3 represents an oppo-
site end view from that shown in Fig. 2, look-
ingin the direction indicated by arrow ¢, Fig.
1; and Fig.4 represents a cross-section through
the rack and its guide or way, taken on line
a, Fig. 1.

Our invention may be applied to any kind
of an elevator; and it consists in mechanism
governed by electricity for operating a rack,
connected with the valve, rope, or other ship-
ping mechanism of an elevator, as will be
5 hereinafter more fully set forth.

To enable those skilled in the art to which
our invention belongs to make and use the
same, we will proceed to describe it more in
detail.

In the drawings, the parts marked Crepre-
sent the frame-work of the machine, and D a
toothed rack, which is fitted to slide longi-
tudinally in the guide or way IY. Said rack
D may be connected directly with the valve
45 or other shipping mechanism of an elevator,

or by a rope, d, or similar means, with such

mechanism. It is operated to start or stop
the elevator through the connection above de-
seribed by mechanism constructed and ar-
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ranged as follows: A large spur-gear, E, is 50
fitted to turn on a stationary shaft, I, sup-
ported by the frame-work of the machine.
Upon each side of said spur-gear X, at a short
distance from the same, are also arranged
toothed wheels G G/, one upon each side, said 5s
wheels being fastened to or formed upon
sleeves or collars H, fitted to turn upon shatt

I between spur-gear E and stationary collars

¢ ¢. Next to said collars e ¢ upon the sgleeve
H are also formed or fastened spur-gears I I'. 6o
The gear I is connected by means of the inter-
mediate gear, J, turning on shaft J’, with the
gear I, fitted to turn on one end of the drum
or pulley L. Said drum or pulley L is pro-
vided with a cord, f, and weight #, by means 65
of which the elevator is operated up and down
or stopped by means of the mechanism here:
inafter deseribed, and also with a cord, g,
equal in length to the cord f, and provided
with a stop, 4, against which a dog on theele- 70
vator is arranged to catch in its downward
movement, thereby winding up the weighted
cord f over the drum L when it has been un-’
wound by its weight to operate the mechan-
ism hereinafter more fully described. - 5

In practice we design to make the cords of
sufficient length to admit of the elevator be-
ing used for a considerablelength of time be-
fore requiring a rewinding of the cord f, and
also to arrange our apparatus abt a distance 8o
above the bottom of the clevator-shaft equal
to the length of the cord to be wound upon
the drum L, so that the elevatorin descending
will completely wind the cord fover said drum
(by drawing upon the cord g) by the time it 83
arrives at the bottom of the shaft, ready for
operation again.

The driving-punlley I, is fitted to turn upon
the stationary shaft I/, and the spur-gear K is
also fitted to turn on the end of the pulley be- go
tween a shoulder formed on said pulley and a
ratchet-wheel, M, rigidly fastened to the end
of the pulley. By thisarrangement it will be
seen that the pulley and ratchet-wheel may be
turned backin winding up the weighted cord g3
or chain independent of the spur-gear K.
Said gear is made to turn with the driving-
pulley and ratchet-wheel, to operate the ma-
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clhine, by means ol theratehet or pawl 7, hinged
at & to the spur-gear, and catching in notches
l, formed on the ratchef- wheel. The pawl is
held inplace by aspring, m. A similar spar-
gear, I, and ratchet - wheel and pawl 3" §
are arranged at the opposite end ol driving-
pulley I, for operating the reverse mechanism
to that before described, which reverse mech-
anism will be hereinafter more fully described.
The driving-pulley, spur-gears, and ratchet-
wheels are held in their proper positions upon
the shaft L' by means of collars m m,fastened
tosaidshaft. Driving-powerisimparted from
spur-gear I on driving - pulley I, to spur-
gear I” upon sleeve I through intermediate
gears,N O,turning on shafts N” O, respective-
ly fastened to the frame-work Cofthe machine.

We have described the motive power and
driving mechanism for operating the rack D
in reverse dirvection so as to start or stop the
clevator, and will now proceed to describethe
mechauism for reversing and governing the
aforesaid driving mechanism by means of elec-
tricity.

Upon a cross-piece, P, extending between
the side frame-work of the machine, are ar-

ranged andsecured two magnets, ) )/, one for
opemtmo the machine to cause tlu, clemtor
to ascend, and the otherfor reversing the mo-
tion, andvice versa, as will behereinafter more
tully described.

Justforward ofthe magnets Q Q arearranged
the vertical metallic bars R ', fastened at the
top to a cross bar or frame, R% DBoth of said
bars are mfule In sever al &.ep,uabe sections, o P
graud o p g The upper sections, o o,
are fastened 1)3 means of the screws s s to the
cross-bar I¥¥, as before stated. Said sections
0 0" are connected with the sections p p’ by
means of flat springs p* 9°, which admit of o
swinging movement to and from the magnets,
and also serve to keep the hars at a short dis-
tance from the magnets when not in use. The
sections p ', ¢ q’, and » + are hinged together
at the points ¢ ¢,

Tusb below the hinges f, upon each pdlb of
q 1, directly in front 01 and upon a line with
11\@ face of the magnets, are fastened plates
'y made ol metal, “which will be readily at-
tracted Dy the mdnmts when charged, and
upon the Jower pfuts » oy’ )Ll&bbClO\Vlhb]Olll[b
' 1, are fastened plates v 7', which extend up
over said joints #'7, and serve tohold the joint
stiff, when required to be so, in the direction
jrom the magnets, as hemnmum more Inl]v
described. The lower endsof the sections » +7
are rounded and extend a short distance be-
low the periphery of large spur-gear I, as
shown in Fig. 1 of the drawings, and to cach
side of said spur-gear Kare hmrred. atw, short
levers x a#’—two upon each SldO-——‘ll'l‘LHﬂ(‘d a
(uarter of the circumfer eucc of the gear a]mt
These hinged levers 2 a’ have rounded outer
(,n(ls, and ]ust lap thuounded ends of the parts
7 9" when they comein contact with each other,
as shown in Fig. 1. The inner ends of the

hinged levers @ ' have slight notehies .« upon
one side, which at the proper time, as hercin-
after dcsmibod cateh against notelies y, formed
on the heads y’ of the pawls or dogs S, hingeil
at i to thu large spur-gear Io. The hnm(ul
levers @ 2 are hdd against t}w Tieads o of Hu-
pawls B b by means of springs 2, and the
pawls are pressed down, so that their forward

ends, #°, will cateh and hold in notches ' of

toothed wheels G " when they are released
by hinged levers» 2, as hercinafter deseribed,

by means of springs y9, also sceared to the
sides of spur-gear 1.
Upon the outer side of each pawl S S near

its forward end, is arranged a friction-roll,
and at the upper end of standards T, %upp(m
(d on cross-bars 17, aré m]dnood friction-rolls
2’y over which the rolls z tray el and thus raise
the forward ends of thc pa\\l.s S & when the
gear 1o is turned, as hercinafter deseribed.
The pawls 5 &, as well as their holding levers

and springs, are the same upon both sides ol

gear I, except that their positionsare changed
fo conform with the reverse motious of the
machine, the pawl 8 upou the opposite side
from that shownin Fig. 1 eoming where shown
by dotted lines in said figure, and the pawl
also upoun said opposite side corresponding to
5, divectly back of and covered by the pawl S,
shown by full lines on the front side of Fig. 1
Therefore, in said Fig. 1 the pawls 8 8 upon
the back side of gear B come one-fourth of the
circumference 01 aid gear back of the corre-
spondingly - lettered ]_)(I\Y]b shown upon the
front side of said gear. The purpose of this
arrangement will be hereinafter more-fully ex-
plained.

Uponshalt U, supported by the frame-work
of the machine, is arvanged a fly-wheel, V', for
regulating and holding the machine stationary
al; stated intervals, as hereinafter described.
A pinion, V', is also arranged to turn with
said fly- \vhoel both being fast enecd tothe shaft,
and said shaft auangcd to turn in suitable
bearings in the frame-work (.~ Connection is
made between said pinion V7 and the interme-
diate spur-gear, J, by means of spur-gear V¥,
pinion V7 and spur-gear V*  CGear V*and
pinion V¥ are u’mnoed to turn upon a shaft,
W, and gear Vv ‘upon a she Wt, X, all being kept
in their proper positions ])V suitable col](n\
fastened to the studs, which shafts are in turn
fastened to Jfrziun&work‘(.3. Upon shaft W is
also fitted to turn a wheel or disk, Y, having
a\/-shaped notch, 4, madeinits ;wmphm v, 10
receive a blllllldlly-.&h&p(ﬂ head, formed
upon or fastened to one cnd of a ]1011/0[11(11
spindle, 6, having a longitudinal movement,
Said spindle 6 is supported by and slides for-
wardand backinthebearings 77, formed onthe
lower ends ol arms 5 8, extending down from
cross-frame’ 9 in this instance; but any other
similar way of supporting the same may be
adopted, if preferred. The opposite end of
spindle 6 from head 3 is provided with athread,
10, and oversaid threaded partis fitted a plate,
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11, which bears -against the suspended bars 13
R’ on the side next to the magnets, so that when
either of said bars R or I’ is drawn back by
the action of its respective magnet the head 5
will be withdrawn from the notch in the disk
Y, which operation also releases the fly-wheel,
which has previously been held by a pin, 12,
projecting out at right angles from the head 5,
and against which said fly-wheel has been bear-
ing, aud held stationary thereby, the pin and
arms Y’ of the fly-wheel being so arranged as
to just overlap each other, as shown in Itig. 1
of the drawings, when the machine is at rest.

The spindle 6 is held at the end by means
of set-screws 13 13, by which it may also be
adjusted longitudinally when required. It is
forced or sprung forward when the magnets
release one or the other of the suspended bars
R R by means of a spiral spring, 14, arranged
over thesame between its bearings 7 7,one end
of said spring Dbearing against a collar, 15,
fastened -to the spindle, and the other end
against one of said bearings 7, as shown in
Fig. 1. .

In practice the wires 16 17 of the magnets

-are extended up into the clevator through one

ormore batteries, as the case may be, and said

magnets are operated to operate our machine,
fel ?

and in turn the elevator, as hereinafter de-
scribed, by means of buttons connected with
said wires, batteries, and magnets, in the usual
way, the buttous being arranged at a con-
venient place in the elevator, and designated
s0 as to be readily understood which of the
buttons is to be pressed to operate the eleva-
tor in the desired direction and to stop the
same.

A person using the elevator will proceed as
follows, supposing it to be a hydraulic ele-
vator and its position at the bottom of the
shaft: Toascend,hewill pressthe button,which
we will suppose to be marked “Up;’’ then,
to stop the elevator, he will press upon the

other button, which we will suppose to be.

marked “‘Down,”” this operation causing the

~valve or shipper to occupy the same position
~as when at the bottom of theshaft, orwith the

50

[¥4]
1

J

valve in a horizontal position half-way be-
tween the points that it occupies when fully
opened or closed; therefore it may now be op-
erated either up or down by pressure upon
the proper button; or, in other words, by
pressure upon the button marked “Up,” our
machine causes the valve or shipper tobe op-
erated to raisethe elevator by connection with
the shipper-rope d in the same manner that
the same result is now obtained by hand-
power, the operation of stopping the elevator
and causing it to descend, as well as aseend,
also being the same as at present, except that
the operation ig performed antomatically, as
before described, and shown by the drawings.
Said drawings represent the several parts of
the machine in the various positions that they
occupy when the elevator is stopped at any
given altitude, all of the pawls 8 8" heing dis-

engaged from the toothed wheels G G and the

driving mechanism stopped and held by one
of the arms Y’ of the fly- wheel V bearing
against the locking-pin 12, before described.
The machine is therefore in its proper position
to operate in either direction to raise or lower
the elevator by pressure uponthe proper but-
ton, as before described.

The operation may be briefly sunumed up
as follows: Supposing the machine to be in
the position before described—viz., whenthe
elevator has been stopped at any given alti-
tude ahove the bottom of the shatt—and, also,
supposing that by raising the rack D the ele-
vator will be made to ascend, the attendant
or person using said elevator, in order to as-
cend, will pressuponthebutton marked <“Up,”’
which operation causes the jointed bar R to
be drawn forwaid, as before described, by the
magnet Q, thereby unhooking the forward end
of the pawl S from the holding-lever » and
locking it into the toothed wheel G, asalso be-
fore described. At the same time, or imme-
diately after the aforesaid locking operation,
the driving mieclianism of the machine con-
nected with this side of said machine is set in
operation by withdrawingthe head 5 from the
notch in the disk Y andreleasing the fly-wheel
V, when the wheel G is then turned in the di-
reetion shown by the arrow in Fig. 1, thereby
turning the spur-gear If in the same direction,
and consequently raising the rack D to oper-
ate the elevator, as before deseribed. The
gear Ii continues to travel in the direction
above stated until the friction-roll z of the
pawl S comes in contact with the roll 2’ upon
the upper end of the standard T upon that
side, when the pawl 8 is then raised ount of its
noteh in the toothed wheel G by the roll z,
traveling over the roll 2/, thus stopping the
gear I, and the machine is at the same time
stopped by the head 5 entering the noteh 4 in
the disk Y, and by one of the arms Y’ of the
fly-wheel coming in contact with the pin12, a
constant pressure being produced upon the
spindle to force it forward when the head ar-
rives opposite to the noteh 4 of the flat spring
p° at the upper end of the jointed bar R, as
before described. .

The disk Y and fly-wheel V, it will be un-
derstood, are constructed, arranged, and timed
s0 as to work in perfect unison with the lock-
ing and unlocking mechanism upon both sides
of gear E—i. e., so that they will De operatcd
at ecach quarter of a revolution of said gear
when turned in either direction.

In practice the machine is constructed and
aaranged so that one-quarter of a revolution

“of gear B will operate the valve or other ship-

ping mechanism the same as ordinarily by
liand. - After the pawl S has been unlocked
from wheel G and the machine is stopped, as
before described, the elevator continues to
travel upward until the button marked

“Down’’ is pressed, which operates the other -
side of the machine in a reverse direction to
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that before deseribed, and stops in the posi-
tion shown in Fig. 1, thus stopping the ele-
‘ator by causing the valve or shipper to oc-
cupy the proper position to stop the motive
power of said elevator, as before deseribed.
Now, if it is desirved to lower the elevator from
this point, a second pressure upon the button
marked “Down’? will eause the gear T to be
turned in the same direction another fourth
of a revolution. or so that the pawl & at the
right in Fig. 1 will be at the top, and the pawl
S on the other side (shown by dotted lines)
will eome at the bottor of said figure, thereby

operating the shipping me(h(nmsm in the di- |

rectionrequired to withdraw themotive power,

and thus allow the elevator to descend. "The
operation in ascending, it will be understood,
is the same, except reversing the pressure
upon the indicator-buttons, so as to apply in-
stead of withdrawing the motive power. The
clevator is stopped automatically at the top
and bottom of the shaft in the usual way,

It is obvious from the foregoing description
that an elevator provided with one of our
machines may be started and stopped in a
much easier and more convenient manner than
by the usnal methods now employed. Then,
again, the inside of the clevator may be made
to present a much neater and more tasty ap-
pearance, as the ropes or chains connected
with the shipping mechanism may be covered
upon the inside, incased in any suitable man-
ner, or dispensed with entirely.

Onr machine may be used in connection
with any kind or style of an elevator, and
may be connected with any elevator already
built and in operation. It is both practical
and useful, as will readily be seen by those
skilled in the art to whieh it appertains.

As is well known, in operating hydraulic
clevators by hand the valve is often injured
in operating the same on aceount of the sud-
den and uneven pulls made upon the valve-
ropes, thereby wearing out the valve very rap-
idly and requiring its flLQllLllb renecwal.

By the use of our machine the valve is
opened and closed by a steady and regular
movement, and always stopped at exactly the
right place to start or stop the elevator. {Thus
if, will be seen that we entirely obviate the
aforesaid objections, as well as other minor
objections unnecessary to mention.

We are aware it is not new to start and
stop an elevator by means of clectricity, hav-
ing electricity for its motive power to raise
and lower the same, and where the starting

and stopping mechanism constitutes a part of

the mechanism employed for producing said
motive power, and therefore make no claim
in 2 broad sense to the feature of starting and
stopping elevators by clectricity.

Our invention relates to elevators such as
are in common use, and more particularly to
what are known as ““ hydraulic clevators,’”” and
has nothing whatever to do with those lnvmo
electricity For their motive power, said in-

vention constifuting no part of the motive
power, bub as a means to control or govern
said moflive power when imparted by other
means than clectriecily, as in the ordinary well-
known ways, the purpose of our invention
being simply to substitute electricity and the
necessary mechanism hereinbefore described
for hand-power to operate such elevators,

Having deseribed our automatic machine
governed by electricity for starting and stoyp-
ping elevators, what we claim therein as new
and of our mvultxou, and desire to secure by
Lettms Patent, is—

A shutuw and stopping mechanism for

elu ators, v which consists of a train of wheel-
work adapted to release the driving mechan-
ism by means of suitable connections, in com-
bination with electro-magnets and connections
substantially such as deseribed, whereby the
movements of the said trainof wheel-work are
controlled.

2. The combination of 111(1011(15' Qo
suspended jointed bars I3 . hamc work (‘
springs p*, plates w o, ]Od\lll“-lt\'(‘ls @
springs ', pawls S S’, springs i, mlls e
toothed w hecls G /, and spur-gea sub
stantially as and for the purposes set imth.

3. The combination of the snbpmdud Jjointed
Ims R T, plates « «, springs »* magnets Q
Q, and the frame-work of the nmchme with
plate 11, spindle 6, set-screws 13, bearings 7
spring 14, collar 1_), Iread 5, pin 12, not,chul
disk Y, and fly-wheel V, substn‘nti:\l]y as and
for the purposes set forth.

4. The combination, with rack D,working
in a snitable way, DY, and connected with the
shipping mechanism of an elevs Ltm, of gpur-
gear i, ])?mls 88, springsy’, rolls # 2, toothed
Wh(,(‘lb G G, spur-gears I T, sleeves H, collars
¢, and shaftI7, substantially as and for the pur-
poses sob forth.

5. The combination of spur-gear I on shaft
I' with intermediate gear, J, on shaft J’, gear
Kon drum or pulley 1, 1':1t(sheb~wheel M, fast-
ened to said pulley, pawl j, spring m, collars
n %, shaft I/, frame-work C, cord or chain g,
provided with ball ¢ or its Lqmv tlent, cord or
chain f, and weight %, substantially as and for
thepurposes set forth.

6. The combination, with spur-gear 1" on
shaft 1, of intermediate gears, O N turning
on Studs O N, lprecthL‘lV spur-gear K’ on
pulley I, atchet -wheel M, fastened to said
pulley, its pawl and spxmy Jm, collars n n,
shaft L/, frame-work C, cord or clmin 7, pro-
vided with ball ¢ or its equivalent, cord or
chain f, and weight 2, substantially as and for
the purposes set forth.

7. The combination of gear I on shaft I
\ubh intermediate gears, J 3 V*VE, arranged
on shafts J', X W, and [ , notched disk Y on
shatt W, ﬂy-wheel V on shatt U, and frame-
work C, substantially as and for the purposes
set forth.

8. The combination, with magnets Q Q and
cross-bar B, of suspended jointed bars R R,
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made in sections o o', p 9, ¢ ¢/, and » 77, pro- | suitable spring, 14, and Dars R T¥, substan- ro

vided with springs »*, plates « «, and plates tially as shown and deseribed, for the purpose

v, and jointed at ¢ ¢, substantially as and for | stated.

the purposes set forth. !
9. The combination, with fly-wheel V on

shaft U and notched disk Y on shaft W, of

head 5, provided with pin 12, fastened or formed Witnesses:

upon the forward end of spindle 6, properly ALBERT A. BARKER,

supported, and operated forward and back by | WALTER B. NOURSE.

CHARLES E. ONGLEY.
EMERY WALLACE STURTEVANT.




