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Application filed April 10, 18'95.

Serial No. 545,175, (No model.!

To all whome it mail) corcers:

Beit known that I, JOHN PARKINSON, a citi-

zen of the United States, residing at Los An-

oeles, in the county of Los Angeles and State

of California, have invented new and useful
Improvements in Combined Electric Hydrau-
lic Elevators, of which the following is a speci-
fication. o | |

My invention relates to the new class of
elevators set forth in my former application
for Letters Patent, Serial No. 536,198, filed

January 25, 1895, in whieh the piston of a

hydraulic safety appliance is connected with
a rack which is operatively connected with
the car hoisting or driving mechanism of the
elevator and in which the elevator-car is sup-

ported by the hydraulic safety appliance at

4ll times when the car is not moving upward.

By my present invention T am enabled, with

very simple means, to use a piston having

only one head, which plays in a eylinder and
divides the cvlinder into two compartments,

~and Ireturn the water from side toside of the
piston-head through a valved conduit which

ty

LAy

‘heads of the eylinder.
-is not Dbroadly new, but is an 1mprovementy .
over former constructions. In my presentde- |
- the multiple-sheave horizontal elevator type

connects the two compartments through the
The valved conduit

vice I have also added a new valve to this con-
duit, by which I am enabled to readily set the

machine to a desired limit of speed of descent.

- One object of my invention is to simplify
my safety appliance by using a piston hav-

~ ing but one head; also, to make the valves
of such appliance more aceessible. |
- Another object is to make a machine by

whichtosuccessfullyapply the saidinvention,

“embracing said hydraulic piston and rack, to

._ 40

50

horizontal multiple-sheave elevators, so that
such machinescan be converted from hydrau-

lic machines to electric machines; that is to

sav, o machines driven by electric power ap-

plied directly and not through the medium |
- By my present in- |

of water under pressure.

vantion T am able to use a large portion of
the machinery of the hydraunlic multiple-
- sheave machines and thereby make a great
saving in space in buildings now using hy-
draulic machines by doing away with the
furnace, boilers, pumps, cisterns, and pres-
sure-cylinders. T also dispense with all con- |

Ay .

nections with pressure {rom the mains and
dispense with all connections with and waste
of water into sewers consequent upon direct

connection of hydraulic elevators with city .

water-mains. +

Another object is to soarrange the multiple
sheaves that the counterweight will exert a
power on the multiple sheaves equal to the
power required to raise the car under normal
conditions; also, to allow a construction by
which the travel of the counterweight can be
less than that of the car. | R

“Another objeet is to provide in the hori-
zontal multiple-sheave type of elevator a
valve countrolled by the governor and which
will control the speed of descent of the car.

‘Another object is to provide adjustable
means for accurately setting the descent-
specd-controlling valve to operate at any de-
sired liniit of speed.

Another objeet is to provide an automat-
icallv-operated switch which will cut off the
electric current when the car reaches a limit
of upward travel.

Another object is to provide more simple
means for operating the valves and rheostat
in conjunction and with relation to each other.

Another object is to devise a machine of

in which the power can be applied by a belt
or by a cog-gear with and without the inter-
position of an eleetric motor. '
Another objeect is to provide a new safety
device to be carried by the car, and which 18

very simple in its mechanism and powerful

in its operation, to hold the car in case of
accident and to stop it with but little jar,
and yet make the stop absolutely certain.

Another object of this invention is to pro-

vide forconvenient means forlubricating the
piston-head from the exterior without having
to take off the head of the eylinder.

Another objectis to provide a newand very
simple device for holding and operating the
single controlling-rope and by which a large
movement of the rope is produced by a slight
movement of the lever. |

Another object is to provide & new adjust-
able take-up for the controlling-rope; also,

to provide a new take-up for the safety-device

rope.
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- Another object of my invention is to pro- |
wde anewand improved conneetion between
the hydraulic piston and the power-pinion.
- Ano‘ohm object is to provide an. 1mprm"ed_
cconstruction of the wide-way valve in which a
large discharge is 1eq1111 ed w1th Smfﬂl move-:

“ment of the valv

16

| ---_-:Lmt ed States,

arranged to-

- . Another object is to promde means for'--
e madlly and acemateiy s:ettm

.speed of descent. : S
- Another object is- 10 prm*lde a gonvemenb
‘means - for threwing the safety demee mm.'
:;_',oper vtion from. wmhm the car. |
Another- ob]ect is to pr owde a Lmvehnni.
:tluck for efurymfr the movable: sllem"es ::'LIld'?
s'to hold the same in position. - -

My invention embraces the various pal‘ts

E - provided with valves which. reﬂulate the ob-
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operation of the piston. =~ .. |
. The new type of elevator whleh I hiwe in--|
" vented and which is claimed in said appliea-

tion includes, broadly, the eombmatlon with

struction which the hqmd

an eleetrie 1110’{01‘- of-apiston operated: thereb5

and operatively connected with the ecar to

drive the same, and suitable means or appli-
ances arranged to allow the free movement
of the piston when

of the movement of the
piston at the descent of the car. ‘The said
invention comprises an electric lifting appa-
ratus and a hydraulic supporting and lower-
Ine apparatus so arranged in combination
that the strain 1S ‘r;thcn off of the electric
motor at all times except when the motor is
1n operation to raise a load. It comprises a
cylinder, a piston arranged in such cylinder,
means connected with Lhe piston to move it
1n one dnecmon, a receptacle or reservoir, a
body of liquid in the ¢ylinder and receptacle,
a passage being provided between the recep-
tucle and eyhndm', avalve arranged to allow
the liquid to flow freely through such passage
from the receptacle into the @yhndel and pre-
vent its return, a passage being provided to
allow liquid to flow from the cylinder into
the receptacle, a valve arranged to control
and to prevent the flow of l1quld through
s 1ch passage, and means for operating suc,h
valve,.

Noclaimis herein ma de, broadly and gener-
1cally, to said invention, beeaube the same is
bioadly claimed in said application, Serial
No. 568,898,

The aet_ompanymﬁ' drawings illustrate my
invention.

1llustration.

i shown in elevahon
| tail of the ad ,]ustable take up and tension for
‘the-rope which: operates the sa,fet} device.
Fig: 4 1s a plan of the same. e
- tmeﬂtal detail showing the under side of the
‘piston-rack and its pinion.
mental detail showingthe eonneetlon Detieen
the controlling mechamsm and the operating-
"This view is taken looking from rear
- Fig. 7isa fl:'aﬂ*mental Ver-
- tieal 10]1‘3'11311(1111&1 ::eetwn of the car hoisting .-

| and fsuppmtmﬂ apparatus.
'-.51111]}1 ovements, and. cmnblrmtlons hereumftel

described and claimed. | |
. In my application for L@‘ctel S Patent of Lhe-
Serial No. 568,898, filed No-
vember 14, 15‘)0 T have bmadly m]rl oener-
ically clai med the invention: undeﬂymn this
~appliance, and which invention consists, es- -
sentially, of controlling the downwaxrd move-.
-mont of the devator car by a body of liquid
low from one liquid-containing
o -_-?-conlpartn‘tent to another through passages

a .1.111111; | to_. the-i
-valve.
10 fl‘Olilt in Iig.- 1.

~and 9, indicate the line of Sec’fmn
18 fmﬂmentcml mid-section on same hne %hm‘r'---'

| ing apparatus.

Tig. 10.

may present t() the; ;
- S -descentﬁovernor-vahre

the car ascends and to -
-atfford perfect control

‘plan view at 11ﬂht anﬂles to K'ig. 19,

- Figure 1:is a flaﬂmenml elevation of .an

-televator embodying my invention, a part of
the car being broken away for de.;u ness of.
I‘m 21is a vertical eross-section
- The tmvehnﬂ* sheavesare
is a- Sectmnm de-

online 2 2, I‘w 9
IFig. 3

Tig.

Line 77, Figs. "7'
Blﬂ

ing Ehe piston at the lower limit of its &trohe

g, 7.

is a horizontal section on lm.e 11 11, Fig. 10

section. ThlS viewistakenlooking atthe un-
der side of the car and illustrating the safety
device which is attached to thecar. The gov-

ernor and the operative partsconnected there-
with and the gripping devices are shown in
full. "T'he floorof the carandthelevers which

connect the gripping devices with the gov-

ernor appliance are broken to contract the
view. The governor and clutch are shown in
operative pos1t10n to rotate the serew-shaft,
and the grip-operating levers are shown JUSt
started to operate the grips. Fig. 17 is a sec-

tional elevation on line 17 17, Tiﬂ 16, show-
Ing the governor- -operated (3]111:(311{35 paltly in

seetmn In this view the parts are shown up-
right. Fig. 1§ is a fragmental longitudinal
plfm Sectmu on line 18 18 Fig.17, to 1Hubtl‘ﬂ,te
the governor and opemtwe parts which 01)61—
ate the gripping-levers. Fig. 19, Sheet 2, is
a larger detail of a partof the Stl aetur e shown
n I‘w 1s.  Fig. 20, Sheet 2, is a frag menm‘
Fig

1S a fraﬂmental elevatlon of one side Of 0116
of the gripping devices. In this detail the
short jaw shown at the left in Fig. 16 is in
sight and a portion of the hanger is hroken

away to e‘cpose the spring which retracts such

jaw. Ifig. 18 a.fragmental elevation of
one nmde and Lhe gripping device gripped
thereon This view is taken on line 22 22,
If1g. 16, looking toward the car. In compar-
g Ifigs. 21 and 22

with Fig. 16 it must be ob-

8 1S

75
~Tig: 5isafrag-

6isa frag-

;I‘w 918 a plan of the hoisting and support- =~
Kig. 10 is a frfw mental ver- =
“tical sectional detml of the valves shown in go -
This view is taken on the same line
of. sectlon as Fig. 7in a largerscale. - Fig. 11
1s a horizontal section on line 12:12, -

- Fig. 1818 ahorizontal section online
1813, Irig. 10. - Fig. 14 is an elevation of the =
governor mechamsmforeontmllmﬂ thespeed-:
“Irigy 1915:51,{1*3“111011--
tal elevmmn of theelectric swmjh and trip for
cutting off the current. when the carreaches
“its upper limit of travel. -

| verted fragmental plan: of - the car, partly n

100
- Kigo 16 18 anin-

110

115

120




gerved that Fie. 16 shows the parts inverted. |
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~ Fig. 23 is a detail of the mechanism to enable
- the operator within the car to throw the satety
 deviceintooperation. Fig. 24 1sa fragmental

(0 |

elevation, partly in section, showing the oper-

“aling or control rope lever and pulleys and

- connections which are carried by the car.
~ Line 24 24, Fig. 25, shows the line of section.
© Fip. 25 is a fragmental sectional elevation of

h o)

- of section.

the car,

KFig. 29 18

~ a fragmental elevation showing the handle

20

“and fragments of the rack and lever shown

in Fig. 27. Tig. 30is an elevation of the rope

- take-upandtensiondevice, locokingtoward the
~ right on line 30 30 at the top of ¥ig. 1.
51 is a plan on line 31 51, ¥ig. 50.

Ifig.

In constructing my machine two sets of

 sheaves for operating the car and two sets ol
~ sheaves for operating the counterweights are

employed and arve arranged with one set of

each on opposite sides of the rack and piston
» whieh operate and control the traveling
“sheaves. "
double sets of sheaves are shown 1n the plan
view, Fig. 9, and are there indicated in a gen-
eral way by the reference-characters 4 and 5.
Intheparticulardescription hereinatter given
reference is made fo the parts as though there

This balances the machine. The

Cwere but one set of sheaves for the ear and

w

~ but one set for the counterweight. -

T will first proceed to describe my improved

“hydraulicsupporting device. Thiscomprises
the combination of a hydraulie cylinder A,

~ having a port ¢ ¢’ at each end, a valve-con-
“trolled conduit B eonnecting the ports, the

 ecar-supporting piston arranged with its head
-C within the eylinder between the ports and
~its rod C' extending through both ends of the
- eylinder, and a body of liquid D in the cylin-
 der and conduit,
- T am enabled to use a single head within a
o straight cylinder, dividing the cylinder into
 two compartmments, and the valves which con-
trol the conduit are made very accessible, the
 conduit being preferably arranged above the
- top of the c¢ylinder.
z hvdraulic supporting device of this character
 that the piston-rod should play through both .
“ends of the eylinder in which the piston-head

By this simple contrivance

1t is important in a

. mounted on such rod plays, for by this means

- G

when the piston moves the consequent con-
traction of space on one side of the head is

- exactly compensated by the increased space
on the other side of the head within the c¢yl-
inder, thus allowing the piston to play freely,
“subject only to ihe frietion of the liquid
“through the conduit and the controlling oper-
ation of the valves. | |

Fig. 28 is a section

- of the well.

Cd

I indicates a cross-head fastened to one end
of the piston-rod ", | |

Findicates a rack connected with the eross-
head and connected with the driving mech-
anism of the elevator. This driving mech-
anism includes the motor G, the belt G, the

| belt-pulley G°, the power-shatt G° and the
. pinion G™

The belt-pulley or power-wheel

-

' * and the pinion G* are fixed upon the power-
the same mechanism, looking toward theright | shatt (33, and the pinion meshes with the rack,
in Fig. 24. Line 25 25, Fig. 26, shows the line
Fig. 26 is an inverted plan look-
“ingat the under side of the control rope, lever,
pulleys, and connections which are carried by
_. Fig. 27 is a fragmental detail of the
' rack and handle for holding and moving the
- control rope and lever.
of the same on line 28 23, Ifig. 27.

so that when the motor is driven in one direc-

| tion the rack will be driven in one direction,
| together with the piston-rod and its piston-

head, and vice versa. |
I is a car-operating ftraveling sheave
mounted on the cross-head E, and 1 is the
car-operating fixed sheave, and J 1s the car-
operating cable fixed to a suitable support
at one end, passed thence around the travel-
ing sheave I1 and the fixed sheave I, and op-
eratively connected with the car K at the
other or free end in the ordinary manner, be-
ing passed over the supporting-pulley IX"and
down to the car, as is common in the usual

mode of construction.

In order 1o cause the counterwelight to ex-
ert a power on the multiple sheaves equal to
the power required to raise the car under nor-
mal conditions, I provide a counterweight
fixed sheave I' and a counterweight traveling
sheave 1'. Both of the traveling sheaves 11
IT" are mounted upon the cross-head K, which
is connected with the rack ¥, and the two
fixed sheavesarearranged upon oppoesitesides
of thetravelingsheavesandin oneplane there-
with, so that the two traveling sheaves arc
arranged to travel together between the fixed
sheaves. o | |

J? indicates a counterweight-cable fixed at
one end to asuitable support ¢, passed thence
around the counterweight operating travel-
ing and fixed sheaves, and operatively con-
nected with the counterweight J°. T'he con-
nection with the counterweightis made in the
ordinary manner, the cable being passed un-
der the depression-pulley K* and over sup-
porting-pulley K? and thence down and fas-

' tened at its free end to the counterweight.

This construction is applicable to ordinary
hydraulic-driven multiple-sheave elevators,

and by its means it is possible to so gear the
tackle that the counterweight will move only

through a short distance, say through only

' onestory.while the car movesthe whole length
Y L -l -1
This will be done by using a

larger number of pulleyson the car-operating
sheaves than are used on the counterweight-
shicaves.

be applied by any competent mechanie.

_ This modification will be easily un-
derstood without further illustration and can

S0
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By means of my improvement as above

' outlined I am enabled to apply the driving
| power in a practical manner from the motor

to the power-shaft through the power-shaft
pulley by a belt leading directly from the mo-

tor to such pulley. 1 believe my invention
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to be an improvement over all other elevators | port the end of the rack at the latter part of

in the extreme simplicity of the machinery
by which I apply the power from the mofor,
and I regard this simple combination of ele-
ments as a very important invention in ele-
vators. |
The valves which control the flow of liquid

through the conduitareoperatively connected

with thO car through suitable mechanism,
which I will helemafter describe, and by
means of this the flow of liquid will not afford
any obstruction while the car is rising, but
will control the speed of descent and will sup-
port the car at all times Wh(}ll the car is not
rising.

)| plowde suitable guides for the rack to
hold the same con&tmltly and truly in mesh
with the power- p1111011 G*. The guide for one
end of the I’d(ﬂ\. 1s essentially composed of
the track I, upon which runs the truck F?,

which cm*rles the cross-head E to which the

rack, piston, and sheaves are fastened. The
truck is provided with two c.cu*rymn wheels
(See
IFig. 2.) The track I’ for such C:{tl‘l} ing-
wheels is provided at its edges with beveled
faces 3 to fit the flanges, and 1t has a retain-
ing-web 06, projeeting from its upper side be-
tween the beveled faces and provided with a
retaining-flange 7.

The truck I* is provided with a hooked
arm 3, depending from the truck and hook-
Ing into the retaining-web underneath the
retaining-flange 7. Thus the tr uck 1s kept

constanbly in exact line between the eylinder
The guide for the

A and the pinion G
other end of the rack comprisesa g mde-l oller

I3, which is mounted above the 1*&01{ opposite

the pinion and engages the back of the rack.
It 1s grooved to ﬁb lle /* on the back of the
I prefer to use a rack and pinion hav-
Ing several distinet spur-gears. The teeth
1mstead of being in line are arranged in steps
to give a continuous bearing.
This construction, however, is not claimed to
be new, although I do not know that it has
been applied to elevators. The ribs of the
ribbed rack are beveled at their sides, and
the grooves f*! in the roller are beveled to
fit such ribs, and this construection,in com-

bination with the guide for the other end of-

the rack, holds the rack constantly in proper
mesh with the pinion and in line with the
piston-rod. The traveling sheave-carrying
truck 1s fastened to the rack through the
medium of the cross-head, and the flanged

- web 6 and the depending hooked arm S afford

6c

sultable means for holding the truck down
upon the track and thus holding the rear end
of the rack in proper line with the piston-
rod. The rack and the piston-rod are pivoted
to opposite sides of the cross-head and play
back and forth in a horizontal line.

I™* is a supporting-roller arranged beneath
the path of the rack beyond the pinion G*to
engage the under side of the end of the rack
after 1t has passed the pinion, and thus sup-

(See IFig. 5.)

1ts downward stroke; that is, the close of
the stroke when the car 1S d(Jscendmﬁ The
roller F* is provided at its sides with flanges

/%, which engage with plain faces /' at the

sides of the teeth on the under face of the
rack. (See Figs. 5, 7, and 9.)

While at present I deem it preterable to
use in the eylinder and conduit glycerine or
some other oll, or a mixture of oil and water
asthe liquid for the hydraulic safety-support,
yet 1n order to provide for lubricating the
piston-head, if it sho=ald at any time be found
desirable to doso, I have invented means for
conveniently aceomphshmﬂ this Iubrication.
The piston-rod C' is provided with a longi-
tudinal oil-duct ¢, and the piston-head L
mounted on the rod, is provided with oil- duct%
¢'l, extending from its rim and commuunicat-
ing ’Wlth-_the piston-rod duct, and an oil-res-
ervoir ¢ is arranged above the plane of the
piston-head, and an oil-tube ¢ is arranged

70

75
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85

connecting said reservoir with the piston- rod 00

duct O‘thSlde of the cylinder. Iy this con-
struction the oil in the oil cup or reservoir ¢
flows through the tube and duects to the rim

of the piston-head and constantly lubricates

the bearing between such head and the cyl-
inder.

In order to aceurately limit the movement
of the piston-rod to the point of descent de-
sired and also to prevent the piston-head
from jJamming against the ends of the cylin-
der at the close of the descent of the car, I
mount upon the projecting free end of the
piston-rod a suitable stop-nut ¢, arranged
to screw back and forth upon the end of the
piston-rod and to be set at such a point there-

+on that i1t will engage the rear head of the

cylinder when the car has reached the down-
ward limit of its travel. It is preferably
fastened by a lock-nut.

¢ indicates a rubber cushion to 1 eeewe the
impact of the stop-nut.

In order to absolutely cut off the electrie
current from the motor when the car has
reached the upward limitof its travel, I pro-
vide a switch-trip G°, carried by the car- oper-
ating mfwhmery and arranged to operate the
switeh ¢ g°, which controls ‘rhe electric-supply
conductor g°', which is connected with the
electric motor G. The switeh-trip G3, as I
have shown it, is fastened to and carried by
the cro*-.s-head K, and it is arranged to oper-
ate the switch to cut off the curr ent when the
car has 1‘eaehed the upward limit of travel.
The switch ¢° is to be set at the proper posi-
tion in the path of the switch-trip, so as to
be engaged by such trip when the car has
1‘ea.ched the point above which it is not to
ascend.

My present elevator, like the one described
in my said former &ppheatmn is provided
with a valve-controlled conduit B, which con-
nects the end ports of the eylmder A. This
valved conduitisprovided with a check-valve

L, arranged to allow the liquid to flow freely
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from one compartment of the cylinder to the

other when the piston moves during the as-

cent of the ecar and to wholly cut off the flow

of liquid through its passage & when the pis-

ton returns in the opposite direction during
the descent of the car. o |

A speed-descent governor-passage (' is ar-
vanged to connect the conduit around the
check-valve and independent of the check-
valve passage, so that when the check-valve
has cut off the flow the liquid is still allowed

to flow through the speed-descent governor-

passage of the conduit. | |
- I/ indicates the speed-descent governor-
valve, and L* indicates a valve-lever con-
nected therewith to partially rotate the same.
1.3 indicates the speed-descent governor
operatively connected with the car IX through
suitable intermediate connections, which, as
shown in the drawings, consist of -the car
hoisting or driving mechanism and suitable
means connecting the governor with such
mechanism. I will now describe such con-
necting means. |

1% is a pulley connected by beveled gear |
1.2 with the governor-shaft 1%, and this pul-
ley is driven by a pulley &', which is secured

to rotate with one of the fixed counterweight-
sheaves, which is operated by the car-driv-
ing mechanism through the cables. T'he
valve-lever is connected with the speed-de-
scent governor by suitable adjustable connec-
tions which I will now describe,.
lever L2 is provided between the lever and
the governor with an are %, having the axis
of the valve for center. {See Iig. 14.)
*lis a conneecting-rod pivoted to the valve-

lever between the valve and the are and ad-

justably fastened to the arc by suitable
means, such as the set %, fastened tothe con-
necting-rod and passed through a slot [% in
the are, and there secured by a nut . The
covernor is operatively connected with the

“eonnecting-rod #' by the pin /%, working in

a slot in the end of the connecting-rod *.
% indicates an adjustable weight on the

end of the valve-lever opposite the arc.
The purpose of these adjustable devices is to
enable the engineer to accurately set the de-

scent-speed governor-valve is such relation

to. the governor and the various operative
parts that when the speed of the car shall
oxceed the desired limit the governor will

operate the valve. A greater or less spread
of the governor-balls is allowed at pleasure
by these adjustable means. It it is desired
to allow an increased speed of descent betfore

the valve operates, the arc will be lowered

on the connecting-rod and there secured so
that the connecting-rod will have to be raised

a greater distance before the valve operates,
The purpose of the adjust-

able weight ¥ is to so counterbalance the lever
and connecting-rod and the governor-balls as
to give greater or less sensitiveness to the
- governor mechanism. |

In order to cause the descont-speed gov-

The valve -

will allow a certain speed-of descent.

b {

ernor-valve to have a larger capacity for
controlling the flow with very slight move-
ment of such valve, T use a wide-way form

70

of valve,and the descent-speed governor-

passage 0’ is oblong in cross-section. This
construction is common to the elevator de-
seribed in my said former application. It 18
desirable to be able to adjust this passage so
that its normal capacity of flow when open
The
speed of descent with a.given size of passage
will necessarily vary under different loads,
and I have provided means for varying the
size of this passage to adjust the same for
cars of different weight, so that in setting up
the machine the engineer can accurately set
the speed-descent for a given speed for the
particular weight of unloaded car in use in
that elevator. -

1} is an auxiliary slide-valve arranged to

close such descent-speed governor-passage

and to slide diagonally across such passage,
and provided with aslot/f, arranged parallel
with such passage to register ftherewith dur-
ing a portion of the movement of the slide.
This slot is of equal width with the passage,
but of greater length, the length being suf-
ficient to allew for the longitudinal move-

ment of the slide, so that the passage will.

always be open from end to end a greater or
less width until finally closed by the slide.
Owing to the diagonal path of the slide the
edges of theslot in the slide move transverse
to the descent-speed governor-passage and

S0
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will slide across such passage, and the slide

is adapted to entirely close the same. Dur-
ing the movement of the slide the passage is
increased or diminished in width throughout
its entire length, so that the liquid is fed to

the wide-way speed-descent governor-valve

throughout the entire length of 1its port.
The slide is provided with a serew-socket /.
(See Fig. 12.) '

[ iz a valve-rod screwed into the socketin
such valve. | |

I8 indicates the bearing, arranged to allow
the valve-rod to rotate and to prevent it from

moving axially. The end of therod isangu-
lar, to allow it to be turned by a wrench.

When the elevator hasbeen set up, the de-

scent-specd governor-passage is reguiated as
to width by turning the valve-rod. |
There is from various ecauses a liability of

air being inclosed within the cylinder and .

the valved conduit, and I provide for the re-
moval of the same. In this relation my in-

vention comprises a hydraulic speed-regu-

lator composed of a ¢ylinder having its ends
connected by a valve-controlled conduit, a
piston within such e¢ylinder arranged to re-

' turn liquid from compartment to compart-

ment of the eylinder through the conduit, a

body of liquid in the eylinder and conduif,

and having an air-collecting chamber L, pro-
vided with a valved outlet I, and arranged
above and connected with the highest pomnt

! of the valved passage. By this arrangement
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- valved outlet being opened for this purpose
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when the liquid passes back and forth through | ing the pair of pulleys with the other arm of

the conduit by reason of the operation of the
piston 1t carries with it the contained air un-
til it reaches the highest point in the con-

duit, and there the air escapes upward to the
alr-collecting chamber and may be expelled

by the introduction of additional liquid, the

while the liguid is being introduced. -
LY indicates a screw-threaded hand-hole in

the top of the conduit, aind I° is-a screw-
plug screwed into such opening. -
The air-collecting chamber I° is mounted
~upon such plug and connects therethrough
I5
18 arranged above the check-valve L and ad-

threaded

with the interior of the conduit. This plug
mits of its insertion and removal and also al-
lows access to and inspection of the interior
of the conduit. IL7is a like hand-hole over

the descent-speed governor-passage, and the.

same is closed by plug ['. _
The check-valve is arranged on that side

~of the descent-speed governor-valve toward

~which the liquid flows during the descent of

30
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-seat and anoutlet b on the other.

the car, and the conduit B on the side of the

‘The conduit at this point
has a valve-seat 4%, circular in cross-section,
with a narrow inlet b® on one side of the valve-
Thevalve
is composed of the journals 8, journaled in
the valve-seat on the opposite sides of the

conduit, a valve-web ' having an avc face

fitting the valve-seat and slightly wider than

~ theinlet-port 0?, and arranged to fit the valve-
-.seat and close the port and to open the port

40

when the valve is slightly rotated, and the
web-braces [, forming, with the valve-weDb,
bearings circular in cross-section to fit the
valve -seat. This construction provides a
valve having a very slight extent of motion
to open both ways and having great strength,
SO as to resist the pressure, and also has ex-
cellent wearing qualities and is very simple
in construction for a valve which is to open
when turned in two directions and is to Dbe
closed when in its intermediate position.

I will now deseribe the mechanism for con-
trolling this valve to wholly shut off the flow
of liquid through the conduit and prevent the
movementof thecar. Iwill first describe the

~mechanism in the car for operating the con-
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trol-rope.

M M’ are pulley-guides .carried by the car.
M= is a pivoted lever pivoted to the car and
arranged to play between said guides. M3 is
a single traveling pulley arranged in said
guldes on one side of the lever to travel
toward and from the lever.

M~ are connecting-rods connecting the sin-
gle pulley with one arm of the lever.

M* M*" indicate a pair of traveling pulleys
arranged in the pulley-guides on the other
]siff.e of the leverto travel toward and from the

ever.

m*! indicate connecting-rods connect-

the lever. | |
M> 18 the control-rope, fastened at one end
at the top of the well and passed under one

of the pair of traveling pulleys, thence over
and around the single traveling pulley, thence

up and over the other pulley of the pair, and

‘thence down and connecting with the control-

valve-operating mechanism.

m* indicates the hanger which supports the

lever, guides, and pulleys. It is carried by

90

the car. The lever has a brace m*, which

projects from the side of the lever and strad-
dles the hanger and is journaled on the ful-

.

crum m*, upon which the lever turns.

Jindicates antifriction-rollers, which carry
the control-rope traveling pulleys. |
xed to the car and notched on
one face. The pivoted operating-lever M? is
arranged with its free end engaged with and
| arranged to slide along the other face of the

i .
ik

N 18 an arc

are. | | o
M"® is a handle pivoted to the front side of
the lever M* and provided on one side with

a tooth m' to enter the notches n of the rack.
check-valve opposite the speed-descent gov- |
crnor-valve is controlled by the main control-
valve 1%, which is operated from the car by
the control-rope.

Suitable means are provided for moving the

handle in one direction to insert the tooth -

into the notches. These means, as shown,
consist of the spring m°, fastened to the lever
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M?, and arranged to press against the handle

to force the tooth against the notched face.

posite the tooth to limit the movement of the
handle in the other direetion.

face of the arc. Normally the spring m*
holds the handle up, with its tooth inserted
1into a notch of the are. YWhen it is desired
to operate thelever, the handle is first moved
agalnst the action of the spring to withdraw
the tooth from the notch, and then the lever
18 moved to operate the control-rope-operat-
g pulleys and can be set in any position by
simply releasing the handle and allowing the
spring to again insert the tooth in one of the
notches.

O indicates a stationary control-rope sup-
port-pulley fastened to the frame of the well
0. P indicates fixed threaded weight-guide
rods fastened to such frame and arranged be-
neath such pulley.

P’ P® indicate upper stop-nuts on the inter-
mediate threaded portions of the rods.

P? indicates a weight-retaining eross-head.

P* % indicate the lower stop-nuts on the
lower ends of the rods to sustain the weight-
retaining cross-head and to adjust it on the
guide-rods.

P* indicates the control-rope weight hav-
ing guideways p' at its sides {fitting the guide-
rods.

The control-rope M° is connected with the
control mechanism of the elevator and passes
over the pulley and is fastened to the weight.

- This combination provides a suitable adjust-

.. The pivoted
lever M?is provided at its free end with a stop
m*, engaging with and sliding along the plain

‘The handle is recessed to receive the spring,
and 1s provided with a stop m%, arranged op-
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able tension deviee for holding the control-
rope taut and also limiting the movement
of the control-rope weight. When the ma-
chine is seb, the upper stop-nuts are screwed
down against the weight to bring the rope 1o
the right position to be taut when the control

 mechanism at the bottom of the well is in 1is

. " gur="
e

Ia

intermediate position with the electric cur-
rent cut off and the valved conduit closed,
and the lower stop-nuts P?
hold the eross-head P° a short distance below

~ the weight to allow a limited movement of

+o

.

the weight downward and to prevent the
weight from talling. | |
The control-valve L% is arranged to cloge at

its intermediate position and to open when
turned to either side of such position.

(2 18
a valve-lever connected with sueh valve to
partially rotate it. M7 is the rheosfat and
control -valve -lever operating slide opera-
tively connected with such valve-lever and
connected swith the control-rope M>.

| M8 is suitable means to operate the shide .
- against the action of the control-rope.
means, as shown, consists of a weight con-
nected with the slide by a rope hung over the

~pulley wm'.  The slide can be operated by a

- driving the eievator.
ated Ly the slide A%, and the several parts

- spring if desired.

R indicates the rheostat for turning on,
reeulating, and cutting off the current for
This rheostat 1s oper-

~are so arranged that the slide will operate to

RSN
Crl

ﬁfép':s

cut off the current when the valve is clogsed

and when the lever is turned to one side to
open the valve, and will turn on the current
' 1 have shown herein, as such application can

when the lever is turned to the other side of
its intermediate position to open the valve.
e ™ indicate ad justable stops to limit
the movement of the slide in both directions.
When the control-rope-operating lever 1s
operated in the car,it operates the pulleys

“and thereby operates the control-rope, which

- pulls the slide in opposition to the slide-re-

50
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turning weight and thereby operates the con-

trol-valve. If it is desired to drive the car
upward, the lever will be turned to spread
the pulleys M? and M* M* and raise the rope
to pull the slide in opposition to the slide-re-
tainine weight A% thus opening the control-

“valve and turning on the current through the

rheostat. The electric motor i1s then oper-
ated by the electric eurrent, thus driving the

power-pulley and the power shatt and pinion

and driving the rack to operate the traveling
sheaves to operate the car-operating cable
and raise the car.
counterweight J* acts through its cable to
pull nupon the the traveling sheaves to draw
them in the direction in which they are
forced by the rack, and at the same time

the piston is forced to the right in the cylin-

der, thus driving the liquid through the con-

~duit and returning it to the opposite end of

the e¢ylinder. The cheek-valve vises to allow
it to freely pass through the conduit.

Tostop the car, the lever M*isturned to its .

Thisg

At the same time the

intermediate position,thus returning the con-
trol-valvetoitsintermediate position and also -

cutting off the current at the rheostat, so that
the piston is prevented by the liquid and the
control-valve from movingin the eylinder and
at the same time the power ceases to act to
drive the rack. ™o cause the car to descend,
the lever M?is thrown to the reverse position.
The slide-retracting weight operates to pull
the slide M7 into a reverse position toreverse
the control-valve lever and open the control-
valvein the opposite direction. The rheostat
remains with the current cuf off, and the
weight of the caris allowed to act through the
car-operating cable, the fraveling sheaves,
and the piston upon the liquid. "This Imme-
diately tends to force the liquid from the left

‘compartment of the eylinder to the right com-

partment. The check-valve prevents any

flow through the check-valve passage b of the

conduit, and the liquid is therefore forced to
find passage through the speed-descent gov-
ernor-valve I/. In case the speed of descent
exceeds the limit for which the speed-descent
oovernor is set the speed-descent governor
will operate to close the speed-descent gov-

ernor-valve I/, and thus prevent the liquid

from passing so rapidly through the conduit,
and thus the speed of descent is controlled by
Tovernor. | | |

The control-operating mechanism 18 col-
nected with the carto control the samethrough
intermediate means comprising the car-holst-
ing apparatus, and I wish my claims to cover
the car-controlling device when applied to
otherenginesofdifferent type from thatwhiech

be made by an ordinary workman. The car-
hoisting apparatus in this instance comprises
the electric motor and its connections, the
sheaves and the machinery between the

sheaves and the motor, the car-hoisting rope:

and the pulleys pertaining thereto.

I have provided a suitable safety device
which is carried by the car and is arranged to
be brought into operation by a safety-device-

operating rope, which is fastened at the top

and bottom of the well. This safety device
is designed to be brought into operation in
case the car-operating cable should break or
in casc of any other emergency which might
be considered of sufficient importance, and 1s
arranged to be operated both by a safety-
governor and also by the person in charge ol
theelevator within the car, and my invention
includesaform of construetion and combina-
tion of parts whereby I am enabled torelease
the safety device with butlittleinconvenience
after it has been thrown into operation and
has caught the fallen car. I willnow deseribe
this safety device.

S indicates a pivoted guide-gripping Jaw,
and &' the retracting-spring arranged to hold
such jaw open. - |

S? indicates a pivoeted guide-gripping oper-
ating-lever provided on one side of its ful-
crum with a guide-gripping jaw 5% and with
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- an arm b‘, arranged to operate the other jaw |
. I provide smt%ble means for operating |
~ the long arm of the grip- operating lever, and | -

~the operatingof such arm causesthe “‘l‘lpplﬂﬁ-"
Jaws to close toward each other.

s - 571,730

are arranged with the car- ﬂtlld(l T between

- them, so Lhm} when the jaws close they will
- Kach elevator-well is pro-
vided with two guides T 1", and the gripping-
Jaws:forone ﬂ*mde is of like construction with
~ that for the other guide.
this regard is so arranged that the two orip- |
- ping devmes will balanoe atthe middle of the
car, the operating-lever for one of the grip- |
ping devices being
~the vertical mid- plane of Lhe' car which -euts:
the guides, and the other grip-operatinglever
| ar 1"?1;11“‘6(1 on the othel‘ side ot such
B ,plallu,, and T ; provide means for operating the |
two operating-levers simultaneously in such
a manner as to hold the two constantly in
~corresponding -positions in relation to such
~ plane. To operate these levers, I provide an -
. axially stationary serew U, JOHI‘H&led to the:
car, a nut S, swiveled to. Lhe end of the long
- arm .of the level S* and ary &nﬂed m;.shde
~ therealong
-~ Ipr OVlde suitable serew-rotating means ar-
| ;1_‘&11fred to be driven by the movement of the
car, and 1 provide suitable means for con-
. 5neetmﬂ* the serew with and disconneeting it
- from: such screw-rotating means.
~tron comprises the eombumtmn Of this screw .
~and the means for operating the same and |
5 the gripping device, and it also comprises the
: ﬁcombmatwn of the two gripping devices, the | n
-screw, and the means connecting them with
- the screw. .

- grip the
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arranged on one side of

‘and screwed upon the SCrew.

which are 111(11(3&‘56(1 1in the drawings by the
same respective characters, e\cept that the

“characters in one pair is nmrl{ed with an ad-
ditional indice 1.

The safety device as applied to Lhe car
comprises the two pairs of gripping-jaws ar-
ranged to grip the guides, respectively, jaw-
Jetmctm Springs mmnned respectively, to
nor mally hold one jaw of e.:wh pair away from
the guide, two levers arranged, respectively,
to opemte the pairs of gripping-jaws, the
right-hand nut 8, swiveled to one of the le-
vers and m*rsmged to slide thereon, the left-
hand nut $°!, swiveled to the other lever and
arranged to slide thereon, the right and left
compound screw U, journaled to the car and
having its right threads u serewed into the
right-hand nut and its left threads «' screwed
into the left-hand nut, the screw-rotating
means arranged to be driven by the move-
ment of the car, and means for connecting the
screw-rotating means with and disconnecting

such screw-rotating means from the screw.

I will now describe the means for connect-
ing-the screw-rotating means with and dis-
connecting the same from the screw. |

V indicates the serew-rotating shaft pro-
vided with a clutch-head V. |

on the shaft to rotate therewith :_:md ar mn oed

These jaws | tﬁ operate the governor-sleeve.

screw . and arr

- My invention in:

_its grooves.

My inven-

“Lhe two pairs of gripping-jaws, |

-V~ indicates the governor- sleeve, mmmted i

011 the shaft to shde thereon.

V¢ indicates the safety-governor, mmmteds —_
: 7@ -

U U~ 111(11(33,136 clutch-arms pweted to the

s

anged to rotate therew 1t11 and-
’Ldébpted to engage-the cluteh-head. o
mdwate suitable means, Sueh as.
‘springs, to normally hold the clutch-arms out
of engagement with the cluteh-head. |

V+ indicates the clutch - operating Slldll]“'-

sleeve journaled upon the shaft V.

- V?indicates alink connecting the governor-
sleeve with the cluteh-operating sleeve to
~operate the same when the governor-sleeve
s slid by the %preadm mtiion-of :the ﬂ*civer*1101*~-_ |
| ba’lls | | | .

VO V7 indicate conneetmcr mds canneetmn

30:

the-oluteh-.sleeve with the clutch armstodraw

them into engagement with the clutch-head

VY indicates the safety—l"c;pe pullmr ﬁ\ed-
‘upon the end of therotating shaft'V andcon-
nected with the safety-rope W’ which iswound
once around ‘the safety-pulley and extends

“when the governor-balls are spread apart by -
the rapid rotation of therotating shaft.
springs V®are arranged to draw the OvVernor-
| balls together when the rotation. decreases.
The ser ew—s]mft U ' is provided: at its elutch
I end with a grooved head U”, and the clutch-
“arms are arranged to play back and forth in
The purpose of thegrooved head
is to hold the arms rigid and Support them
when acted upon by the clutch-head V',which .
~operates upon the arms by means of ’rhe pe—- -
| 1*1phe1*al projections ¢’ . .

' The
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from top to bottom of the well and is fastened

at the top and bottom. I provide a suitable
tension device for bolding this rope taut.

W' at the top of the well is a weighted
lever to which the safety-rope is attached.
I provide the lower end of the rope also with
a suitable tension device and take-up, which
I will hereinafter describe. |

The governor V3 is set for such a speed of
descent that if the ear should exceed the
speed of descent for which the descent-speed
control-governor is set the safety-governor
V* will operate to slide the sleeve, to draw
the clutch-arms into engagement with the
clutch-head and thereby connect the screw
so thatit will be rotated by the rotating shaft
and drive the nuts S° S° apart, thus operat-
ing the levers S* S*land the pairs of gripping-
jaws so that the gripping-jaws grip upon the

cuides. VWhen this is done, the car must
stop. Inordertoincrease the gripping action,

Lhave provided a certain wedge arrangement,
which I will hereinafter desecribe, and this
causes the grips to take hold with very great
force. In order to release the grip When it

has thus been broughtinto O‘Jemtlon I make
one end of the St.,rew-sh&ft mnnular 111 CIr'O8S8-
section, and I provide a Wrench U* tofit upon
 the mwular end U? of the screw, and a suit-

105

II1O

[2C

125

130



1C

~into operation.
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arm of such bent lever;

Jaws.

-1._)010 wiheir jaws
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bele hole Utis provided in the Lottom of the

car to give access to the angular portion of
the screw-shatt to enable it m be turned by
the removable wrench.

Iwill now describe the mechanism by which
the operator within the car can throw the
safety device into operation independent of
the action of the safety-governor. (See

"le 93 )

X indicates a vertical lever pivoted to the
car and arranged to throw the safety device
The lower end of the lever
extends infto the space between the sleeves V'~
V4 so asto operate upon the sleeve V7,
ing it to the right. |

\"’ indicates a bent lever pivoted to the car;
N* averticalfoot-rod pivoted to the horizontal
X°, the connecting-
rod connecting the vertical arm of such bent
lever with the upper end of the vertical lever,
so that when the foot-rod is pushed down 1t

will operate through the intermediate means |
the rope and serewed through the sleeve-sup-

deseribed to push the governor-sleeve V< to

theright, thustodraw the clutch-arms against

the cluteh-head and cause the serew to rotate

to operate the gripping device. |
I provide suitable means for returning and

normally holding the several operative parts
in position fo he epemted to throw the satety

“device into operation.
which accomplishes this object.

Xtindicates a spring

*

is bifurcated at the end to

necting-vod. X3

straddle the rod N?and the spring X3, sothat

the bent lever, the connecting-rod, and the

foot-rod and spring can all operate in thesame
T'his bifurcation is indicated |

vertical plane.
by shading on the rod X°in Ifig. 23.

T will now deseribe the cormtmctmn of the
cuide-gripping jaws whereby 1 increase the

'ﬂup Ol; such:jaws and cause the downward

movement of the car to complete the gripping
of the guides by the jaws after the jaws have
once been setintooperation togrip the guides.

Kach pair of jaws is prmflded with two verti-

eally-arranged wedges Y Y/, arranged, re-
spectively, b%ﬁ‘ﬁ een “the jaws and ﬂie Gulde
embraced by the jaws to playalong the guide
and also alorg the faces of their 1espeet1r

These wedges arve arranged with the
smallends up, and the faces of the jaws where
they fit upon the wedgesrespectively are bev-

eled in the same mwle as the side of the _
wedge, so that when the wedge slides verti- | connected with the cross-head and connected
mllvfilonﬂ its jawits guide-engaging lace will

5 remain pm*ft]lel wibth ‘Lhe ffmde

Y? indicates springs 511'1‘111@61:1 to hold Lhe
wedees normally in place agmmt their re-

hpeetw Jaws, :
17 indicates shoulders at the top of the

wedges to prevent the wedges from falling
Inorderto allow the w edges

of the ﬂtippill’ﬂ—}&ws to fit flat agaimst ‘Lhe
ouide without digging into it, each o oripping-
]mv is provided With a concave oroove Y2,
which extends from top to bottom of the jaw,
and each sliding wedge has one side flat fitted

to the guide
 fitted to the groove to shide vertically therein.

firmly togrip the guide.
| contrivance to cause the safety device to stop 75

throw-
within the space of about a foot.

The con-

| with the driving mechanism;
| sheave mounted on sueh eross-head ; the fixed

and its other side convex and

When the lever 5° is operated to cause the
jaws to grip the guide, the wedges are pressed
against the guide,and the friction of the wedge
upon the guide causes the wedge to slide with
relation to the jaw, thus wedging the jaws
It is designed by this

thecar with agradual movement, the gripping
not being instantaneocus, but by a slight slid-

. ing motion upon the guide before the wedg-
'ing and gripping has been sufficient to stop

the car. The stop, however, will be made
I will now describe the take-up and tension

for the safety-device-operating rope.
7 indicates a weight fastened at the lower

'em‘l of the safety-device-operating rope.

" is a sleeve-support fixed at the bottom

- of ‘Lhe well.

7° i8 a screw-threaded sleeve surrounding

port into the path of the weight and adapted
to be scérewed up and down thereon. 't'he
upper end of the sleeve is angular In cross-

seetion to admit of the use of a wrench to.
The pur- .

turn it to screw it up and down.
pose of the weight is to keep the safety-rope

ahwvays taut, and the purpose of the sleeve is

to pr ‘event its 1 ising when the ear 1s travel-
ing upward. In setting the machine the
S]eme is screwed down firmly against the

| weight, and the weight will take up any streteh

or slack that may occur and which is not
brought to the notice of the operator. 'The
operator may from time to time secrew the
sleeve down to keep 1t in engagement with
the weight so that there will e 1o play of the

rope.
Now, having deseribed iny invention, what

I claim as new, and desire to secure by Letters

Patent, 18—

1. In a multiple-sheave elevator, the com-
bination of a hydraulic eylinder; a valve-
controlled conduit connecting the ends of the
cylinder; the car-supporting piston-rod with-

- in said ceylinder passing through both ends of

the cylinder; a piston-head mounted on the
piston-rod within the eylinder; a body of l1q-
aid in the eylinder and conduit; a cross-head
fastened to one end of thepiston-rod; a rack

the traveling
sheave; the car-operating cable fixed at one

end, passed thence around the sheaves and
operatively connected with the car at the

| other end; and the driving mechanisnm opera-
- Lweh connected with the cross-head.

In an elevator, the combination of a
hyd raulic cylinder; a valve-controlled con-

“duit connecting the ends of the eylinder; the

car-supporting piston-rod provided with a

piston-head and arranged to reciprocate in

the eylinder; a body of liguid in the eylinder
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such pinion;

and conduit; a traveling sheave operatively

connected with the piston-rod to move there-
with;
cable fixed at one end, passed thence around

the sheaves and operatively connected with
the car at the other end; and the driving
‘mechanism operatively eonnected to the pis-
ton-rod.

3. In an elevator, the combination of the

power—-shaft provided with the pinion; the

two fixed sheaves; the rack meshing with

forth between the -ﬁxed. sheaves; the car;

-the car-operating cable fixed at one end,

passed thence around one of the traveling

sheavesand oneof the fixed sheavesand oper-

- atively connected with the carattheotherend;

35
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the counterweight; the counterweight-cable

fixed at one end, passed thence around the

other traveling sheave and the -other fixed
sheave and operatively connected with the

counterwelght; the cylinder; the conduit con-
necting thef 'opposite ends of the cylinder; the

piston-rod connected with the rack and ex-

tending through both endsof the eylinder; the
piston-head mounted on the piston-rod and ar-
ranged to reciprocate within the cylinder;

body of liquid in the eylinder and conduit;

valves to control the flow of liquid through

the conduit, and mechanism opemtwely COn-
necting the valves with the car.

4. In atr elevator, the combination of the
power-shaftt pmwded with the pinion; the |

rack meshing with such pinion; the travel-
ing sheave fastened to such rack; suitable
couides for said raclk; the fixed sheave; the
car;
and passed thence around the sheaves and
operatively-connected with the car; and car-
supporting means connected with the raclk.
5. In an elevator, the combination of the
power-shaftt provided with the pulley and

~with the pinion; a rack meshing with such

50

.
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pinion; a traveling sheave fastened to such
rack; suitable guidesfor such rack; the fixed
sheave; the car-operating cable fixed at one
end, passed thence around the sheaves and
operatively connected with the car; the
motor; the belt connecting the motor 1*1’511 the
powel -shatlt pulley; and car - supporting
means connected with the rack.

6. In an elevator, the combination of the
power-shaft provided with a pinion; a rack
meshing wita such pinion; the traveling
sheaveatastened to such rack; suitable guides
for sa'd rack; the fixed sheave; the car; the
car-operating cable fixed at one end, passed
thence around the sheaves and operatively
connected with the car at the other end; the

cylinder; the conduit connecting the opposite |

e¢nds ot the eylinder; the piston-rod connected
with ths rack and extending through both
ends of the eylinder; the piston-head mounted
on the piston-rod .:111(1 arranged to reciprocate

within the cylinder; a body of liquid in the | ment of the valve;

the fixed sheave; the car-operaling

‘the pinion;
two wheels each having
faces to.

1wo L1 9V elmﬁ sheaves i&stened r
to such raclk and :;wrmwed to travel baclk and. .

the cylinder;
a | connecting

1nders;

the car-operating cable fixed at one end,

571,730

cylinder and conduit; valves to control the
flow of ligquid through the conduit, and mech-
anism opem‘m"ely COHHBGUD“ the valves with
the car.

The cmnbumtmn of the power-shaft{ pro-

Vlded with the pinton; the rack meshing with
the travelin
with the rack; the truck provided with the

track for such wheels pl ovided with beveled
fit the beveled {1l

‘& beveled flange; a

anges and having a

o sheave '60111:16(31:@'(1 .

75

retaining-web projecting from 1ts upper side -

between the beveled faces and provided with

aretalining-flange; and a hooked arm depend-
| Ing from the tr ucl{ and hooking 1111:0 the re--
tmmnﬂ- veb. |

8. The combination of the pow r-shaft pro-
vided withthe pinion; the rack meshing with
such pinlon; the roller engaging the back of
the rack opposite the pinion; the truck fas-
tened to one end of the rack; the track forsuch
truck arranged onone side of the pinion, and

the rack-supporting wheels arranged on the
90

other side of the pinion to engage with the
under side-of the rack to support it. |
0. Inanelevator,the combination of the car:

the ends of thecylinder:

of the ¢cylinder;
the piston-rod and arranged within the cyl-

downward limit of its travel.
10. In an elevator, the combination of the

speed-descent governor-valve; a valve-tever

secured thereto to partially rotate the same
and provided at one end with an arc having
the axis of the valve for center; aconnecting-
rod pivoted to the valve-lever between the
valve and the arc and adjustably fastened to
the arc; the car; the governor operatively
connected with the car and also operatively
connected with the connecting-rod.

11. In an elevator, the combination of the
governor; thecar operatively connected with
the governor; the speed-descent governor-
valve; a valve- -operating lever connected with
stich V"ilve and provided at one end with an
adjustable weight and at the other end with
an arc with the axis of the valve for center;
a connecting-rod pivoted to the valve:lever
between the arc and the valve; adjustable
connections connecting the arc with the con-
necting-rod and means connecting the free
end of the connecting-rod with the governor.

12. The combination of the conduit having
a passage oblong in cross-section; a valve ar-
ranged to close such passage and to slide di-
agonally across such passage and provided
with a screw-socket and with an oblong slot
arranged parallel with such passage to regis-
ter 1311@1*@%11311 during a portion of the move-
a valve-rod serewed into

the adjusting 51301) -nut screwed upon
the end of the piston-red to engage one head-
of the eylinder when the ear has 1*'ea.ehed the

30

the valve-controlled conduit
the car-
“supporting piston-rod operatively connected
withthe car and extending through both ends
“the piston-head mounted on
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~ speed governor-valve operatively connected

by

Ry

45

N
€71

w1 -

10

571,730

‘sueh valve; andthe bearingarrangedtoallow

the valve-rod to rotate and to preventit {from
moving axially.. 5

13. In an elevator, the combination of the

¢ylinder having two compartments commu-

nicating with each other through a conduit;

the car-supporting piston arranged inthe cyl-
inder; mechanism connecting such piston

with the car to support the same during 1its
descent; the descent-speed governor opera-
tively connected with the car; the descent-

with such governor and arranged to control

the flow through the conduit, and an auxil-

L]

iary valve arranged to adjust the size of the
passage leading to such governor-valve.

14. In an elevator a hydraulic speed-regu-
lator ecomposed of a cylinder having its ends

connected by a valve-controlled condnit; a
piston within such cylinder arranged 1o re-

turn the liquid from compartment to com-
partment of the eylinder through such con-

duit; a body of liquid in the cylinder and

conduit; and an air-collecting chamber hav-

ing a valved outlet and arranged above and
connecting with the highest point of the
valved passage.

15. In an elevator, the combination of the

ear; the pulley-guides carried by the car; a

pivoted lever; a single traveling pulley ar-
ranged in said guideson one side of the lever

to travel toward and from the lever; the con-

Ln
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necting-rodsconnecting thesingle pulley with
one arm of the lever; the pair of traveling
pulleys arranged in the pulley-guides on the

other side .of the lever to travel toward and

from the lever; connecting-rods connecting
the pair of pulleys with the other arm of the
lever; the rope fastened at one end, passed
under one of the pair of traveling pulleys,

thence over and around the single traveling

pulley, thence over the other pulley of the

pair and thence down and connecting with

the control-operating mechanism; such mech-
anism, and intermediate means connecting
such mechanism with the car to control the
same. S

16. The combination of the pulley-guides
carried by the car; the pivoted lever; a single
traveling pulley arranged in the pulley-

cuides on oneside of thelever to travel toward |

and from the lever; the connecting-rods coli-
necting the single pulley with one arm of the
lever; the pair of traveling pulleys arranged
in the pulley-guides on the other side of the
lever to travel toward and from the lever;
and connecting-rods connecting the pair of
pullevs with the other arm of the lever. .

17. The combination of the are, plain on
one face and notched on the opposite face;

the pivoted lever provided at its free end with

a stop engaging with and sliding along the

plain face of the arc; the handle pivoted to
the lever and provided with the stop to limit
its downward movement, and with the tooth
arranged to enter the notches of the are; and

11

the spring arranged to move the handle to
insert its tooth into the notches.

18. In an elevator, the combination of the
well-frame:; the stationary control-rope-sup-
porting pulley; the fixed threaded weight-
guide rods arranged beneath such pulley;
the upper stop-nuts on the intermediate
threaded portions of the rods; weight-retain-
ing cross-head connecting the rods below the

weight; the lower stop-nuts on the lower ends

of the rods; the weight having guideways at

its sides fitting the guide-rods; and the con-

trol-rope connected with the controlling mech-
anism of the elevator and passing over the
pulley and fastened to the weight.

19. In an elevator, the combination of the

control-valve arranged to close at its inter-

mediate position and to open when turned to
eitherside of such position; avalve-lever con-

nected with such valve; therheostat for turn-

ing on, regulating and cutting off the current

fordriving theelevator; therheostatand con-
trol-valve-lever operating slide arranged to

cut off the current when the valve 1s closed
and when the lever is turned to one side to
open the valve, and to turn on the current

when the lever is turned to the other side to

open the valve; the control-rope; means for
operating the control-rope to operate theslide;

and means for operating the slide in opposi-

tion to such rope. |

20.- In an elevator, the combination of the
control-valve arranged to close at 1ts inter-
mediate position and to open when turned to
eitherside of stich position; avalve-lever con-
nected with such valve; therheostat for turn-
ingon, regulating and cutting off the current
for driving the elevator; the rheostat and
valve-leveroperating slide connected with the
control-valve and with the rheostat and ar-
ranged to cut off the current when the valve
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is cloged and when the lever is turned to one

side to open the valve, and to turn on the cur-
rent when the leveris turned to the other side
toopen thevalve; thecontrol-rope; meansfor

operating the control-rope to operate the slide;

110

means for operating the slide in opposition to

such rope; and adjustable stops to limit the

movement of the slide in both directions.
21. The combination of the rotating shatt

provided with a clutch-head; the governor-

sleeve mounted on the shaft to slide there-
along; the governor mounted on the shaft to
rotate therewith to operate the governor-
sleeve; the rotating screw; the angle-levers
pivoted to the screw to rotate therewith and

~adapted to engage the clutch-head; means to
normally hold the levers out of engagement
with the clutch-head; alever-operating slid-

| ing sleeve journaled upon the shaft; a link
connecting the governor-sleeve with the lever-
operating sleeve to operate the sams, and con-
necting-rods connecting the lever-sleeve with
the angle-levers to draw them into engage-
ment with the clutch-head.

22, In an elevator, the combination of the
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o car; a safety device connected with the car; | vertical arm of .sueh bent leverw 1L]1 the uppel 15
~ the governor-sleeve: mounted on:a shaft: ‘iof :mm of the vertical lever. o
a f&hde therealong and connected with thesafety | 23. The: combination 0[ the sa; ?etg:r-;de:\fme;—- S

. .device; such sh&tl, the governor mounted on | i}pet.«_“ttlnn rope fastened at the top: a Weinhtf SRS
5 the shaft to rotate: theremth to operate: Lhe; fastened to the lower end of sueh rope; a
. governor-sleeve and provided with: springs | sleeve-support;: a serew-thre aded sleeve sm—: 20 -
. arranged for mormally holding the governor | rounding the rope and serewed through the = -
- in p081L1011 to be operated tooperate t_he sleeve. ésleeve-suppm tinto the path of the wewht and
- to throw the safety device into operation; a ﬁadapted to be SCr ewod ap and down the1 em
10 verticallever pivoted to the carand connected |

 with the sleeve to operate the same; a bent| = = J()H"\T PARKP\T’SO\
- lever pivoted to the car; a vertical foot-rod |- \\"1tnesraes .
- pivoted to the horizontal arm of sueh bent| JAMES .R TOW’NSL”’Q’

lever; and the connecting-rod connecting the |+ ALFRED I _’I‘QWL_SEND,; SR
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