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To all whom it may concern : :

Be it known that I, HENRY DAVIES, of
Newport, iu the county of Campbell and State
of Xentucky, have invented certain new and
useful Improvements in Elevators; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it pertains to make and use it, refer-
ence being had to the accompanying draw-
ings, which form part of this specification.

My invention relates to improversents in
elevators, more espeeially automatic elevators,
and may be equally well used to raise and
lower people or goods from one story to an-
other, either in hotels, offices, private dwell-

.ings, or warehouses. The elevator is made
with two large tranks connected together and
operated by hydraulic motive power, so that
one trunk will descend simultaneously with
the raising of the other trunk. These trunks
are each divided into a vertical series of com-
partments of such height, relative to the indi-
vidual bunilding in which the elevator works,
thatthey shall correspond to the several stories
of the building, and have a vertical adjust-
ment equal to the distance Jbetween any two
of them by being -raised and lowered in the
cellar a corresponding distance. As the ele-
vator makes its first movement one trunk will
descend from one story down to another, and
at the same time the counterpart trunk will
ascend a story. The next movement of the

elevator exactly reverses the foregoing, and

the former ascending trunk is lowered one
story, while the trunk before lowered is now
raised one story.

As passengers or goods in-one chamber are
drawn up one story they are then transferred
from the one trunk to the other, and the lat-
ter trunk-chamber carries them a story higher.
On reaching the third story a second transter
to the first trank is made, and in this latter
they are carried still another story up, while,
if they are to be lowered from a higher to a
lower story, the transfer from one trunk to
another, exatly the reverse of the former op-
eration, takes them down to the desired story.
In this way two sets of passengers or goods
can simultaneously oe raised and lowered.
While one set ascends in theone trunk the

other set descends in the counterpart trunk,
and permanent stoppage at any desired story
can be made by either set. The doors to the
several chambers are auntomatically opened and
closed as the trunks respectively arrive at, or
depart from, each story, and the construction
is such thatitisimpossible to move the trunks
until all the doors are closed, when the latter

-are held securely in sueh closed position till

the trunks stop at the next story in either
ascent or descent corresponding to the re-
spective trank. Thus all liability of accidents
is prevented, as it is impossible to enter or
leave the chambers of theelevator except when
the latter is held in fixed position, and hence
even children cau safely and with perfect se-
curity against injury travel from one story to
another by themselves.

The elevator is actuated by hydraulic rams,
one operating each of the two tranks, and con-
necting with a common feed-pipe which in-
trodnces the water-pressure. A slide-valve
and chest alternately feeds oune of the rawms,
and exhausts the other, so that upon foreing
one trunk up the other may fall of its own
weight. The valve mechanism is operated
automatically, first, by connecting means with
one of the trunks, so that npon arriving at
any of the stories the valve closes all eom-
munication with the water-ram chambers, and
thus holds theelevator fixéd against any move-
ment until the valve is reversed by a second
set of connections, which latter allows of an
opposite movement of the elevator, and is
operated by a self-regulating mechanism, tech-
nically known as a “cataract.”

While the cataract determines the con-

‘stant and uniform length of time intervening

between the alternate movements of the eleva-
tor, mechanism is alse provided by which the
elevator may be held motionless any indefi-
nite length of time, and thus it may-be held
stationary for any desired interval independ- '
ent of the operatiou of the cataract. Means
are also provided by which thé chambers in-
the trunk can be automatically lowered or

raised in their respective trunks, so as to com-

pensate for any difference which may exist

between the heights of any two stories of the

building in which the elevator works,
Referring to the drawings representing my
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elevator, ligure 1 is a view in front elevation 5
Fig. 2, a view in side elevation ; Fig. 3, a plan,
in section, taken through line a b of Fig. 1;
Fig. 4, -also a plan, in section, taken through
line ¢ d ; Fig. 5, a vertical section of the cata-
ract. Figs.6 and 7 are,respectively, front ele-
vation and plan viewsof a modification of my
invention, showing the actuating-gear when
Steamn or other motive power is substituted for
the hydraulic. Fig. 8 represents mechanism
for lengthening or shortening the lifts to corre-
spond to different-height stories. Fig. 9 is a
reverseplan view, in detail, of mechanism lock-
ing the trunks. Tig. 10is a detail view of
mechanism hereinafter: referred to,

Two large trunks, respectively lettered A
and B, and preferably in the form of parallelo-
grams, are of height one story less than the
height in stories of the building in which the
elevator is to work, and are interiorly divided
into rooms or compartments corresponding to
the samein the building. Each compartment
is provided with a door, C, rigidly secured to
a hinged bar, D, one to each trunk, the said
hinged bar being provided with right-angular
lever-arms, d, which, engaging with spring-
pressed bars E, sliding in and out from either
trunk at right angles to their length, hold
the doors coustantly open, except when the
spring-pressed barsare forced in by mechanism
afterward described. The two trunks are
connected at their tops by a chain or rope, F,
passing over an upper pulley, Jf, centrally lo-

cated between the two, while their bottoms, re--

spectively, engage with plunger-rods g & of
the hydraulic rams G and H, one to each
trunk, These rams connect with pipes ¢ j,
leading into the valve-chest I, which latter is
provided with feed-pipe J and waste-pipe K.
Any suitable valve mechanism may be used
to govern the feed and exhaust of water with
these rams, such as a plain or piston B or D
valve. -

The slide-valve rod L engages with the up-
right arm / of a rocking shaft, M, which lat-
ter is actnated at its inner end by a weighted
lever, m, and at its opposite outer end by a
rod, N, connecting with the double-armed bell-
crank lever m, The weighted lever m e¢on-
nects with a rod, O, which latter engages with
a vertically - reciprocating rod, P. Collars P
are rigidly secured to this rod P at upper and
lower extremity of same, which are engaged
with by a bracket or bifurcated arm, Q, pro-
jecting from the lower extremity of the trunk

A sitnated farthest from the cataraet mech-.

anism,

. As the trunk A ascends toits highest point
the upper collar is engaged by the bracket,
and, drawing the connecting-rod O up the
rock-shaft M, operates the valve mechanism
80 as to close all communication of the valve-
chest with either of the hydraulic rams; but
upon the lowest descent of the trank A the
lower collar on rod P is engaged by the trunk.
bracket, and the valve mechanism through
the connecting means again closes all eom-

. engages its connection therewith.

munication between the rams and the valve-
chest, only in the first instance the valve slides
from off the open portleading into ram G, op-
erating trunk A, while in the second instance
the valve slides off the open port connecting
with ram H. These collars are placed on their
vertically-reciprocating rod, in such relation
to the trunk-bracket Q as to close these ports
at just the accurate time to arrest the trunks
and maintain them in proper position, so that
the level of their compartments may coincide
exactly with the level of the stories of the
building, and the trunks are securely held in
such position until communication is again

opened between the rams and the valve-chest,
which latter is operated by the connecting-
rod N, as follows: . : .

Lo either arm extremity of the double-armed
bell-crank lever n, actuating this connecting-
rod, are attached npright rods R and 8, one
to each arm, and provided, respectively, with
right-angular arms r s. These latter are alter-
nately pressed down'ward by the mechanism
shown in detail in Fig. 10, and which consists
in a collar, T, fitted loosely on the plunger-
rod U of the cataract, and having angular
arms ¢, one on either side of the.same. A
disk-wheel, V, provided with a double taper-
ing rim, v, on its semicircular face periphery,
has a sliding lever, W, working in a guide-
way formed on the rear face of the disk, which
connects with the lower extremity of the trunk
B nearest the cataract.

Two studs, X, are formed on the front face
of the disk, both a little to one sidé of the di-
ametrical line of the same, and as the trunk
B rises the sliding lever W tarns the disk-
wheel from right to left, causing the stud
nearer the trunk to engage with the corre-
spounding arm of the collar T, and raise the
latter, which carries the planger-rod U with
it, and thos vertically raises the same.

When the trunk B has reached the end of
its upstroke, the angular arm of the collar T,

formerly engaging with the ‘corresponding

stud of the disk-wheel, escapes from or dis-
Upon the
descent of the rod the double tapering rim »
throws the other arm of the collar out from
the face of the disk over onto the arm s of the
upright S, thus causing the latter, by the de: -
seribed connecting mechanism, to operate the
valve so as to open the exhaust leading from
ram H, thas again placing the latter in oper-
ative condition to raise the trunk B another -
time. - The same operation, only in its reverse
process, is duplicated in raising and lowering
the trunk A, the arm » being pressed down
by the corresponding arm of the angular col-
lar T. : .

The vertically-reciprocating rod P, it will be
understood, operates at each rise and descent
of the trunk A, to control by its connecting
mechanism the valve, so. as to close all com-
muunication of the valve-chest with the hy-
draulic rams, and thuos, between the rise and
fall of each trunk, the parts are held in con-
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stant position against ehange, while apon the
descent of plunger-rod U the valve opens

port econnection with the rams with each |

alternately. o .

The spring-pressed bars E-engage with their
respective hinged bars D by the lever-armsl,
connecting with the rigid rods 2, which latter
directly operate the bars E. These sliding
bars E have each an arm, 3, projecting
through the sides of their trunks A and B,
and of length sufficient to extend across the
backe of the fixed slide-pieces 4, whieh latter
are secured to the frame-work, as shown in
Figs. 2 and 4. Springs 5, also secured to each
trunk, bear against the arms 3, and thus tend
to press the bars E out in projection from the
vertical face of the: trunks A and B.

Before the elevator ean move the doors €
must: be closed by the hinged bars D, operated
by the sliding bars B, which latter are forced
~in by the frietion-rollers Y,.journaled on
right-angular arms y of a rock-shaft, Z.
This shaft Z has a short lever-arm, 2, at its
extremity;-next to the planger-rod U, which
isoperated by an angalararm, u, onthe latter,
so that upon the rise of the rod U pressure is
relieved from the rock-shaft Z, and: the latter
is freed from operation until the doors are
‘again to be closed, corresponding tothe move-
. ment of the.elevator. '

During the movement of the trunks the
doors C are held eclosed by the friction-rollers

till the arms.3: of the bars B pass behind the’

fixed slide-pieces 4, and the doors are then
held closed by the latter-till, under the move-
ment of the trunks, the arms 3 pass from be-
hind theslides4, and, actuated by their spring-

pressure, force out the sliding bars B, and |

thus again epen the doors.

To maintain the elevator against movement
of either trunk, a sliding bar, A', (shown in
detail in Fig. 9,) controls the descent of the
rod: U by being horizontally moved in a line

of direction toward the latter, so as to. come

uuder the angular arm 7%, thus effectually
locking the rod against its descent until the
sliding bar is foreed' back by a stud on the
locking-bar BL This latter extends vertically
and in eentral line between the two trunks,
and 18 provided with handles:d’ for each story,
so that, apon: turning the bar B! a quarter of
a revolution by means of its handles, the ele-
vator is correspondingly locked or unlocked
in its-action. The:sliding bar Alis pressed by
the spring «’, so that its tendeney is to hold
the elevator locked until overcome by the un-
locking movement of the bar BL - When the
plunger-rod U has descended about one-third
of its stroke a pin, €}, on the said rod: oper-
ates the tappet-lever .d‘, which in turn en-
gages with the rod: D! of the relief-valve of
the cataract, as afterward appears, so- that
upon the descent of the rod U the valve-rod
D! is raised, while upon the rise of the rod U
the valve-rod D!is pressed down by the spring
¢’. The.relief-valve connecting with the rod
Dlis thus raised from: its seat upon the de-

‘scent of the plunger-rod U, and placed again
L overits seat upon the rise of the same,

The cataract (more clearly shown in Fig..5)

. controls the valve mechanism operating the

hydraulic rams, and regulates the water-press-
. ure, alternately actuating each of the same, 80
' that the trunks eannot move except as al-
lowed by the time required for the flow of a
' certain quantity of water through the regulat-
' ing valve-opening of the.cataract, This catar-

act is made according to. the well-known
mechanical construction. The vertical pump-

" barrel B! has its.foot submerged in water in

the cistern or tank F!, smt~the. plunger-rod U
conunects with -the pismfhe, valve-rod:
D! connects with the relief-valve G!, while g/
is the regulating valve mechauism..

Upon the rise-or upstroke of piston f’, the
piston rests upon the water, and: the regulat-
ing-valve ¢, being suitably set by hand, allows
any desired length of time to intervene. be- .
tween ‘the commencement: of the desceunt. of
the plunger-rod and the raising of” the relief-

-valve, which latter, operating under engage-

ment with the plunger-rod, causes the latter
to-descend at once, thus:closing the doors-and
changing the slide-valve.

By the downstroke of the piston f’, the
plunger-rod U, by the described connecting
mechanism, opens port connectionof the valve-
chest alternately with eitber hydraulic ram,
and thus the time for closing the doors C is
determiried by the regulating-valve mechan-
ism, Which latter may be adjusted to: corre:
spond with any desired interval of time be-
tween the opening and the closing of the
doors. . ’ :

If desirable to hold the.elevator stationary
for any indefinite. length of time not depend-
eut upon the action of the cataract, it may be
done by turning the locking-bar B! so-as te.
place the sliding: bar Al beneath the aungular
arm % of rod U, and thus preventing its de-
seent until the bar Al is slid back- again by
suitably operating the lecking-bar B

In case any of the stories in the building
are of different relative heights, steps may be
temporarily used: to. step from: the floor of a

_story into or out from the. compartments of

the trunks; but I have devised a mechanical
contrivance which works as follows, and is

_shown in the detail view, Fig. 83 A’ repre-

gents a section of a trunk in- which B?is a
sliding chamber; and is suppoerted by a shaft,
D2, hung in bearings in eitherside wall of the
trunk. :

Ropes F2 eonnect with the chamber at one
extremity, while their upper ends are-secured
to pulleys 12, which, together with the large
side. pulley- G2 revolve with: the shaft: D2 The
latter pulley, G2, has the lower end of its: rope

-H? secured to-wall of the trunk-case, so that

when the trunk is raised ‘carrying the-shaft
D2, the latter with its three pull: ys will be re-
volved, and since the-rope H?is. wound: over
its: pulley 3% in an opposite direction to: the
ropes F? wound over pulleys E? the rope H?
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will be unwound from off its pulley, and the
ropes F? will be wound over their correspond-
ing pulleys. Thus the chamber B? will be
drawn up within its trunk a distance varying
inversely with the difference in circumference
between the pulleys E? and the pulley G2
-On the other hand, if the chamber is to be

lowered instead of raised in its trunk, the
rope H? should be secured to the wall above
pulley G?, in which instance, upon the rise of
the trunk, the chamber would not be raised
the same absolute distance as its trunk, and
thus, in either event, the difference in height
between the stories i3 compensated readily
and automatically, the doors C being con-
structed to slide vertically on the bars D.

While 1 have described my elevator as
driven by hydraulic pressure, it is evident
that other motive power can be substituted
in various mechanical contrivances, one of
which I show by way of illustration in Figs. 6
and 7. A® B?are sections of the trunks de-
seribed. D3 are four racks secured to the
sawe. I° are two pinions gearing into the
racks. F3is a bevel-wheel upon the pinion-
shaft. G*®and H?represent two bevel wheels,
G? being keyed onto its shaft 13, journaled in
bearings J° K2 The pulley L® is ‘also keyed
ounto this shaft I3, while the pulley M3 and
wheel H? are keyed onto a sleeve, N3, revolv-
ing loosely on the shaft I3, The pulley O° is
also loose. The lever P?is connected with
the band-shifter Q® by rod V3, and the rod R?
connects with lever S° upon the shaft T3, while
the lower extremity of rod R®engages with
the weighted lever m, before described.

Upon revolving the band +?in line of arrow
direction the trunk-section A3 is raised and
B? lowered until the bracket Q strikes the up-
per collar p of rod P, before described, and by
means. of the levers m P3 $% and rods R? V?
the band v* will be shifted to the loose pulley
O3, and thus the elevator would be arrested.
The plunger-rod U will now descend, as in
the former case, when the mechanical connec-
tions before described for operating the valve
mechanism will now engage with the belt 28
instead thereof, and shift the latter over onto
the tight pulley L°. The wheel G2 will accord-
ingly be set in motion, trunk-section B3 will
be raised, and section A3 be lowered. The
bracket Q will strike the lower collar p on rod
P, thus shifting the band »°® over onto loose
pulley O3 to await the descent of the plunger-
rod U, when it is shifted onto tight pulley M3,
aud the operation of raising and lowering al-
ternately the respective trunks is continuously
carried on. .

It will be uiiderstood that instead of a sin-

gle pump or cataract, as described, two pumps’

or cataracts may be used, each of the latter
engaging with one of the two trunks by arms
projecting from the latter, and engaging with
the respective plunger-rods of the pumps by
collars located on the latter, so that the said
arms may strike the under side of the collars
only. In this way the trunks may descend

independently of the plunger-rods. Or other
similar variation from the mechanism shown
may be used without departing from the prin-
ciple of my invention. So, too, instead of the
spring-pressed bars E urging the doors C
open, weighted levers may be used, or a small
piston may be substituted, by which the doors
might be opened noiselessly by having the
piston fall on a cushion of air,

If desired, T may secure the doors C loosely
to their supporting-bars D, so that the latter
may turn or swing independently of the doors,
and when the .doors, in such instance, are
swang open by hand, the back or hinge sec-
tion of the doors will come against stop-lags
on the said bars D. Some of the doors may
thus be shut and others open, while the ele-
vator is still; and it is evident that any one
of the doors being thus left open will prevent
the movement of the trunks as effectually as
if all were simultaneously open.

The weighted lever m is provided with slots
ranged along its body extremity, which en-
gages with the rod O, so that the latter, con-
necting with the said slots, may operate the
valve mechanism quicker or slower, as may be
desired, and the trunks will correspondingly
be stopped more gradually or more suddenly,
as the case may be. .-

It is apparent that many different immate-
rial variations from the mechanism shown
may be substituted without departing from
the principle or spirit of my invention. So,
too, I do not confine the use of my elevator to
buildings, as the same may be used to raise
and lower articles or persons between points
or grounds of level not covered by a roof.
Neither is it necessary that the same should
work in a vertical straight line, as it equally
well can be used placed at an angle to the
vertical, as when resting.against a side hill or
similar inclination.

If desired, I may do away with the doors
attached to and moving with the trunks,
while doors are placed in a case in which the
trunks work,and are stationary,being opened
and closed by the mechanism before described,
only the fixed slide-pieces 4 would not be re-
quired. : T

Having fully described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— :

1. In a hydraulic elevator, the combina-
tion of two hydraulic rams with a valve, which
latter operates to admit liquid to one of the
rams, while at the same time it allows the liq-
uid to escape from the other ram, substan-
tially as and for the purpose set forth.

2. The trunks of an elevator,in combination
with independent hydraulic rams and valve
mechanism, whereby the movement of the ele-
vator serves to automatically shift the valve,
and alternately admit and exhaust pressure
from the respective rams, substantially as and
for the purpose set forth, ‘

3. The combination, with the trank-actuat-
ing rams and valve mechanism, of the cata-
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ract and intermediate engaging connections,
substantially as described. ,

4. The combination, with the trunks alter-
nately actuated by hydraulic pressure, of the
connecting sliding rod, the cataract, and the
intermediately-engaging disk-wheel, whereby
the movement of the said trunks is adjustably
regnlated, substantially as described..

5. The combination, with the trunk-actnat-
ing rams, valve, and valve-rod, of the rock-
shaft, the weighted lever, and the connecting
mechanism, whereby the valve is operated un-
der the automatic rise and fall of the trunks,
- substantially as described.

6. The combination, with the trunks and the
cataract plunger-rod, of the intermediate en-
gaging mechanism for locking or unlocking
the trunks in their vertical movement, sub-
stantially. as deseribed.

7. The combination, with the trunks and
connecting mechanism, of the cataract plun-
ger-rod and the relief-valve rod, the two lat-
ter alternating in an intermittent vertical re-
ciproeation at each rise and fall of the trunks,
substantially as described.

8. The combipation, with the hinged bar
rigidly connecting the doors, of the trans.
verse spring-pressed bars, the same operating
to automatically open the doors as the ele-
vator reaches its extreme limit of movement,
substantially as described.

9. The trunks of an elevator, provided with
self-opening doors, automatically locking the
same against movement in either direction,
substantially as set forth.

10. The combination, with the outwardly
spring-pressed doors, of the horizontal rock-

shaft and friction-rollers, the latter bearing in
against the doors under engagement with the
cataract plunger-rod, substantially as de-
seribed. .

11. The combination, with trunk A, carry-
ing bracket Q, of rods O and P and weighted
lever m, the latter provided with a series of
gage-slots, substantially as described..

12. The combination, with trunk B and slid-
ing lever W, of the disk-wheel V, substan-
tially as described.

13. The combination, with the disk-wheel
V, baving right-angular face-studs, and the
double inclined projecting-rim », of the angn-
lar collar T and plunger-rod U, substantially

“as described.

14. The combination, with the vertical
locking-bar BY, provided with suitable han-
dles, of the horizontal spring-pressed bar Al
engaging with the plunger-rod U, substan-
tially as deseribed. . ;

15. The combination, with the rock - shaft
Z, having arms ¥, carrying frietion-rollers Y,
and lever-arm 2, of the plunger-rod U, provid-
ed with stud w, substantially as described.

16. The combination, with the hinged bars
D, operating doors O, of the spring-pressed
bars E, and rock-shaft Z, the latter carrying
friction-rollers, substantially as described.

In testimony that I claim the foregoing I
have hereunto set my hand this 13th day of
March, 1877. '

HENRY DAVIES.

Witnesses:
L. C. BLACK,
W. A, H1oxs.



