{No Mocel.) ) _ 6 Sheets—Sheet 1.
S J. PARKINSON.
COMBINED ELECTRIC HYDRAULIC ELEVATOR.

No. 571,730. Patented Nov. 17, 1896,

3 d

Yo

'ﬂef‘fﬁg.ﬁ

| o
| P .
2 ,
9
V" i
e i
=4 i
o ;
o)
e =i sl
z N
= ol e
g
77{%]/ 77'(/72
—"
a» Iﬂ-‘!f
it
Lrryperelor

THE  NORRIS PETERS €O, PHOTO-LITHO., WASHINGTON, D. €.




{No Model.) : 6 Sheets—Sheet 2.
J. PARKINSON, :
COMBINED ELECTRIC HYDRAULIC ELEVATOR.

No. 571,730. ,_ Patented Nov. 17, 1896.
3 - NS o
| . o
== © - i
. a
NA IS .
R h §
:
c’g’ i,:Q 7\] '
Y [ =
4 .
° Hbﬂn N
1
&
H
SR =,
| v0S
\ o
K K . sx
St e \\\\\‘\\\
e e /'7‘
= N kil
| }&‘ N
H v
> ¥ iii.th " \\\//\x\<€f\
: R A RIHRTRNY
R\ CN SR

atormnn o

Wcﬁ‘* ﬂWm{

97’)/12'7_1/6&5&5. FE\ - % L7evertlor:

THE MORMS PETERS £O. FHOTO-LITHO., WASHINGTON, D. €.




{No Model.) - 6 Sheets—Sheet 3.
| J. PARKINSON.
COMBINED ELECTRIC HYDRATULIC ELEVATOR.

No. 571,730. Patented Nov, 17, 1896,

_Zi'zg Zo
74
&

Y/
&
Y/

\\‘7‘-

N |
N

LA
%

§

i T2

THE NORRIS PETERS CO.. FHOTO-LITHG., WASHINGTON, B. C.




(No Mpdel.) 6 Sheets—Sheet 4.

- J. PARKINSON.
GOMBINED ELECTRIC HYDRAULIC ELEVATOR.

No. 671,730, __ Patented Nov. 17, 1896.




{No Model.) 6 Sheets—Sheet 5.

J. PARKINSON.
COMBINED ELECTRIC HYDRAULIC ELEVATOR.

No. 571,730. Patented Nov. 17, 1896,
__{771/2 "7%/706 7‘F
ap 7 2 mﬁ 52-
|
?
“Fg. 24, | Fig. 25,

i o |
&\\\L\;E"___ § ‘ Im—m-lllm ——<
I el =l []l]m; ﬂﬁ m?-___ ’
e ' mmmum o —
il BiEh
i
o o W, o
i g~ -
?/MZ&S‘J&T ‘!?5 M %W?S/’?/Z?r

THE NORRIS PETERS £O.. PHOTOLITHO., WASHINGTON, B C.




(No Model.) 6 Sheets—Bheet 6.

J. PARKINSON,
COMBINED ELECTRIC HYDRAULIC ELEVATOR.

No. 571,730. Patented Nov. 17, 1396.
28 . v | \ :
721 Ww ’EJW 27 8 \
==
= = 77282

Taw
Ixo
~

.




W

I

30

40

50

UNTITED STATES

Parent OFFICE.

JOIIN PARKINSON, OF LOS ANGELES, CALIFORNIA, ASSIGNOR, BY MESNE
ASRIGNMENTS, TO THE PARKINSON ELEVATOR COMPANY, OF SAME
PLACE AND PHCENIX, ARIZONA TERRITORY.

COMBINED ELECTRIC HYDRAULIC ELEVATOR.

SPRCIFICATION forming part of Letters Patent No. 571,730, dated November 17, 1896.
Application filed April 10, 1895, Serial No. 545,175, (No model.

To all whom it may corcerm: :

Beit known that I, JOHN PARKINSON, a citi-
zen of the United States, residing at Los An-
geles, 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.

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 which 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 whichthe elevator-car issup-
ported by the hydraulic safety appliance at
all times when the car is not moving upward.

By my present inventionTam enabled, with
very simple means, to use a piston having
only one head, which plays in a eylinder and
divides the cylinder into two compartments,
and I return the water from side toside of the
piston-head through a valved conduit which
connects the two compartments through the
heads of the cylinder. The valved conduit

is not broadly new, but is an improvement .
over former constructions. Inmy presentde- |
' the multiple-sheave horizontal elevator type

vice T have also added a new valve tothis con-
duit, by which T am enabled to readily set the
machine to a desired limif 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
whieh tosuccessfullyapply thesaidinvention,
embracing said hydraulic piston and rack, to
horizontal multiple-sheave elevators, so that
such machines ean be converted from hydrau-
lic machines to electric machines; that is to
say, to machines driven by electric power ap-
plied directly and not through the medinm
of water under pressure. - By my present in-

vention I am able to use a large portion of
‘the machinery of the hydraulic 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.

I also dispense with all eon-

nections with pressure from 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 {o the
power required to raise the car undernormal
conditions; also, to allow a construction by
which the travel of the counterweight can be
less than that of the car.

Another object is to provide in the hori-
zontal multiple-sheave type of elevator a
valve controlled by the governor and which
will eontrol 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 limit of speed.

Another object is to provide an automat-
ically-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 electric motor.

Another object is to provide a new safety
device to be carried by the car, and which is
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 foreonvenient means forlubricating the
piston-head from the exterior without having
to take off the head of the cylinder.

Another object is to provide anewand 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,
toprovide a new take-up for the safety-device
rope.
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Another object-of my invention is to pro-
vide amewand improved conneetion between
the hydraulic piston and the power-pinion.

Another object is to provide an improved
construction of the wide-way valvein which a
large discharge is required with small move-
ment of the valve,

Another object is to provide means for
readily and accurately setting a'limit to the
speed ‘of descent.

Another object is to provide a convenient
means -for: throwing the safety device into
operation from within the car.

Another object -is to provide a traveling
truck for carrying the movable sheaves and
to hold the same in position.

My invention embraces the various parts,
improvements, and combinations hereinafter
described and claimed.

In my application for Letters Patent of the
United States, Serial No. 568,898, filed No-
vember- 14, 1895, T have broadly and gener-
ically claimed the invention underlying this
appliance, and which invention consists, es-
sentially, of controlling the downward move-
mont of the elevator-car by a body of liguid

-arrvanged to flow frem one liquid-containing
compartment -to another. through passages

provided with valves which regulate the ob-
struction.which: the liquid may present tothe
operation of the piston. :

The new type of elevator which I have in-
vented and which is claimed in said applica-
tion includes; broadly, the combination; with
an electrie motor, of-a piston operated thereby
and operatively connected with the car to
drive the same, and suitable means or appli-
ances arranged to allow the free movement
of the piston when the car ascends and to

-afford perfect control of the movement of the

piston at the descent of the car. The said
invention comprises an electrie lifting appa-
ratus and a hydraulic supporting and lower-
ing apparatus. so arranged in combination
that the strain is taken off of the electric
motor at all times except when the motor is
in operation to raise a load. It comprises a
cylinder, a piston arranged in such eylinder,
means connected with the piston to move it
in one direction, a receptacle or reservoir, a
body of liquid in the e¢ylinder and receptacle,
a passage being provided between the recep-
tacle and cylinder, a valve arranged to allow
the liquid to flow freely through such passage
from the receptacle into the cylinder and pre-
vent its return, a passage being provided to
allow liguid to flow from the cylinder into
the receptacle, a valve arranged to control
and to prevent the flow of liquid through
s 1¢h passage, and means for operating such
valve.

Noeclaimis herein made, broadly and gener-
ically, to said invention, because the same is
broadly claimed in said application, Serial

; No. 568,898,

The accompanying drawings illustrate my
invention.

Figure 1.is a fragmental elevation of .an
elevator embodying my-invention, a part of
the car being broken away for clearness of
illustration. Fig.2isa vertical eross-section
online 22, Fig. 9. Thetraveling sheavesare
shown'in elevation: IFig. 8 is a sectional de-
tail of the adjustable take-up and tension for
the rope which operates the safety device.
Fig. 4 is a plan of the same. - Fig: 5 is a frag-
mental detail showing the under side of the
piston-rack and its pinion.  Fig. 6 is a frag-
mental detail showingtheconnhection between
the controlling mechanism and the operating-
valve. This view is taken looking from rear
tofrontin Iig. 1.. Fig.7isafragmental ver-
tical longitudinal section of the ear hoisting
and supporting apparatuas. . Line 7 7, Figs. 2
and-9; indicate the line of section. « Fig. 8'is
a fragmental mid-section on same line, show=
ing the piston at the lower limit of its stroke.
Irig. 9 is & plan of the hoisting and support-
ing apparatus. - Tig. 10.is a fragmental ver-
tical sectional detail of -the valves shown in
Fig. 7. This view is taken on'the same line
of section as Fig. 7in'alarger scale. - Fig. 11
is a horizontal section on line 11 11, Tig. 10.
Fig. 12 is a horizontal section on line 1212,
Fig.10. Fig. I8is ahorizontal section online
13:18, Iig. 10.  Fig. 14 is an elevation of the
governormechanism for controlling the speed-
descentgovernor-valve. Fig:15isafragmen-
tal elevationof the electric switeh and trip for
cutting off the current when the carreaches
its upper limit of travel. Fig. 16 is an in-
verted fragmental plan.of- the car, partly in
section. Thisviewistakenlookingattheun-
der side of the car and illustrating the safety
device which is attached to the car. The gov-
ernor and the operative parts connected there-
with and the gripping devices are shown in
full. Thefloorof the carandthelevers which
connect the gripping devices with the gov-
ernor appliance are broken to contract the
view. The governor and cluteh are shown in
operative position to rotate the screw-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, Fig. 16, show-
ing the governor-operated clutches partly in

section. Inthis viewthe parts are shown up-
right. Fig. 18 is a fragmental longitudinal

plan section on line 18 18, Fig. 17, to illustrate
the governor and operative parts which oper-
ate the gripping-levers. Fig. 19, Sheet 2, is
a larger detail of a partof the structureshown
in Tig. 18. Fig. 20, Sheet 2, is a fragmental
plan view at right angles to Fig. 19. Fig. 21
is a fragmental elevation of one side of one
of the gripping devices. In this detail the
short jaw shown at the left in Iig. 16 is in
sight and a portion of the hanger is hroken

away to expose the spring which retracts such -

jaw. Tig. 22 is a.fragmental elevation of
one guide and the gripping device gripped
thereon. This view is taken on line 22 22,
Frig. 16, looking toward the car. In compaz-

ing Iigs. 21 and 22 with Fig. 16 itmust be ob-
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served that Fig. 16 shows the parts inverted.
Fig. 23 is a detail of the mechanism to enable
the operator within the carto throw the safety
deviceinto operation. Fig. 241isa fragmental
elevation, partly in section, showing the oper-
ating or control rope lever and pulleys and
connections which are carried by the car.
Tine 24 24, Fig. 25, shows the line of section.
Fig. 25 is a fragmental sectional elevation of
the same mechanism, looking toward theright
in Fig. 2¢. Line 25 25, Fig. 26, shows the line
of section. TFig. 26 is an inverted plan look-
ing at the under side of the control rope, lever,
pulleys, and connections which are carried by
the car. Fig. 27 isa fragmental detail of the
rack and handle for holding and moving the
control rope and lever. Tig. 28 is a section
of the same on line 28 28, FPig. 27. Fig. 20 is
a fragmental elevation showing the handle
and fragments of the rack and lever shown
in Fig. 27. Tig. 30isan elevation of the rope
take-upand tension device, looking toward the
right on line 30 30 at the top of Fig. 1. ¥ig.
31 is a plan on line 51 31, Tig. 30.

In constructing my machine two sels of
sheaves for operating the car and two sets of
sheaves for operating the counterweights are
employed and are arranged with one set of
each on opposite sides of the rack and piston
which operate and contrel the traveling
sheaves. This balances the machine. The
double sets of sheaves are shown in the plan
view, Fig. 9, and avre there indicated in a gen-
eral way by the reference-characters 4 and 5.
In the particulardescription hereinafter given
reference is made to the parts as though there
were but one set of sheaves for the car and
but one set for the counterweight.

I will first proceed to deseribe my improved
hydraulic supporting device. Thiscomprises
the combination of a hydraulic cylinder A,
having a port a ¢’ at each end, a valve-con-
trolled conduit B connecting the ports, the
car-supporting piston arranged with its head
C within the cylinder between the ports and
its rod ' extending through both ends of the
eylinder, and & body of liquid D in the cylin-
der and conduit. By this simple contrivance
T am enabled fo use a single head within a
straight eylinder, dividing the eylinder into
two compartments, and the valves which con-
trol the conduit are made very accessible, the
conduit being preferably arranged above the
top of the eylinder. It is important in a
hydraulic supporting device of this character

that the piston-rod should play through both

ends of the eylinder in which the piston-head
mounted on such rod plays, for by this means
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 eyl-
inder, thus allowing the piston to play freely,
subjeet only to the frietion of the liquid
through the conduit and the controlling oper-
ation of the valves. :

[

T indicates a cross-head fastened to one end
of the piston-rod C".

TFindicates 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 &, the
belt-pulley G?, the power-shaft G, and the
pinion G*. The belt-pulley or power-wheel
G? and the pinion G* are fixed upon the power-
shaft G, and the pinion meshes with the rack,
go that when the motor is driven in one direc-
tion the rack will be driven in one direction,
together with the piston-rod and ifs piston-
head, and vice versa.

T is a car-operating traveling sheave
mounted on the cross-head E, and I is the
car-operating fixed sheave, and J is the car-
operating cable fixed to a suitable support ;
at one end, passed thence around the travel-
ing sheave I 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 K'and
down to the ear, as is common in the usual
mode of construction,

In order 1o cause the counterweight 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 II'. Both of the traveling sheaves 11
1T’ are mounted upon the cross-head E, which
is connected with the rack F, and the two
fixed sheavesarearranged upon oppositesides
of thetravelingsheaves and in one plane there-
with, so that the two traveling sheaves are
arranged to travel together between the fixed
sheaves.

J? indicates a counterweight-eable fixed at
one end to asuitable support 7, passed thence
around the counterweight operating travel-
ing and fixed sheaves, and operatively con-
nected with the counterweight J%. The 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
hydraulie-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 wholelength
of the well.
larger number of pulleyson the car-operating
sheaves than are used on the counterweight-
sheaves. Thismodification will be easily un-
derstood without further illustration and can
be applied by any competent mechanie.

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 abelt leading directly from the mo-
tor to such pulley. I believe my invention

This will be done by using a
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to be an improvement over all other elevators
in the extreme simplicity of the machinery
by which I apply the power from the motor,
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 conduit are operatively connected
with tho car through suitable mechanism,
which I will helemaftel describe, and by
means of this the flow of liquid will not aﬁ‘md
any obstruction while the car is rising, but
will control the speed of descent and will sup-
port the car at all times when the car is not
rising.

I provide suitable guides for the rack to
hold the same eonstfmtly and truly in mesh
with the power- punon G'. The guide for one
end of the rack is essentially composed of
the traclk I, upon which runs the truck F?,
which carries the cross-head E to which the
rack, piston, and sheaves are fastened. The
truck is provided with two carrying-wheels
J? f*, each having a beveled flange 2. (See
Fig. 2.) The track T’ for sueh carrying-
Wheels is provided at its edges with beveled
faces 3 to fit the flanges, :md it has a retain-
ing-web 6, projecting 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 8, depending from the truck and hook-
ing into the retaining-web underneath the
retaining-flange 7. Thus the truck is kept
constdnbly in O\acL line between the cylinder
A and the pinion G* The guide for the
other end of the rack comprises a guide-roller
I%, which is mounted above the rack opposite
the pinion and engages the back of the rack.
It is grooved to fit ribs #* on the back of the
rack. I prefer to usearack and pinion hav-
ing several distinet spur-gears. The teeth
instead of being in line are arranged in steps
to give a continuous bearing. (bee Frig. 5.)
Thls construction, however, is not clalmed to
be new, although T do not know that it has
been applied to elevators. The ribs of the
ribbed rack are beveled at their sides, and
the grooves % in the roller are beveled to
fit such ribs, and this construction, 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 is fastened to the rack through the
medium of the cross-head, and the flanged
web 6 and the depending hooked arm 8 afford
suitable 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. Therack and the piston-rod are pivoted
to opposite sides of the cross-head and play
back and forth in a horizontal line.

It 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 it has passed the pinion, and thus sup-

port the end of the rack at the latter part of
its downward stroke; that is, the close of
the stroke when the car is deseending. The
roller T* is provided at its sides With flanges

/% which engage with plain faces f* 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 preferable to
use in the cylinder and conduit glycerine or
some other oil, or a mixture of oil and water
astheliquid for the hydraulic safety-support,
yet in order to provide for lubricating the
piston-head, if it shonld at any time be found
desirable to doso, I have invented means for
conveniently accomplishing this lubrication.
The piston-rod C’' 1s provided with a longi-
tudinal oil-duct ¢’, and the piston-head L
mounted on the rod, is provided with oil- duets
¢Y, extending from its rim and communicat-
ing with the piston-rod duct, and an oil-res-
ervoir ¢ is arranged above the plane of the
piston-head, and an oil-tube ¢®® is arranged
connecting said reservoir with the piston- rod
duct out51de of the cylinder. By this con-
struction the oil in the oil cup or reservoir ¢?
flows through the tube and ducts to the rim
of the piston-head and constantly lubricates
the bearing between such head and the cyl-
inder.

In order to accurately limit the movement
of the piston-rod to the point of descent de-
sired and also to prevent the piston-head
from jamming 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 it 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 receive the
impact of the stop-nut.

In order to absolutely cut off the electric
current from the motor when the car has
reached the upward limitof its travel, I pro-
vide a switch-trip G, earried by the car-oper-
ating machinery and arranged to operate the
swweh g%, which controls ’rhe electrie-supply
conductor ¢®, which is connected with the
electric motor G. The switch-trip G%, as I
have shown it, is fastened to and carried by
the cross-head E, and it is arranged to oper-
ate the switch to cut off the current when the
car has reached the upward limit of travel.
The switeh ¢° 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
reached the point above which it is not to
ascend.

My present elevator, like the one deseribed
in my said former appheatlon is provided
with a valve-controlled conduit B, which con-
nects the end ports of the cylmdel 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 ear and to wholly cut off the flow
of liquid through its passage b when the pis-
ton returns in the opposite direction durving
the descent of the car.

A speed-descent governor-passage 0’ is ar-
ranged 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 eonduit.

I/ indicates the speed-descent governor-
valve, and L?* indicates a valve-lever cou-
nected therewith to partially rotate the same.

12 indicates the speed-descent governor
operatively connected with the car K through
suitable intermediate connections, which, as
shown in the drawings, consist of -the car
hoisting or driving mechanism and sunitable
means connecting the governor with such
mechanism., I will now deseribe such con-
necting means.

I3 is a pulley connected by beveled gear |

1.2 with the governor-shaft L, 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. The
valve-lever is connected with the speed-de-
scenf governor by suitable adjustable connec-
tions which I will now describe. The valve-
lever L? is provided Detween the lever and
the governor with an are &, having the axis
of the valve for center. (See Fig. 14.)

Plis a connecting-rod pivoted to the valve-
lever between the valve and the arc and ad-
justably fastened to the arc Dby suitable
means, sach as the set %, fastened to the con-
necting-rod and passed through a slot /% in
the are, and there secured by a nut I*. The
governor is operatively connected with the
connecting-rod ' by the pin I*, 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 velation
to. the governor and the various operative
parts that when the speed of the ear shall
exceed 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. If it is desired
to allow an increased speed of descent before
the valve operates, the arc will be lowered
on the eonnecting-rod and there secured so
that the connecting-rod will have to be raised
a greater distance before the valve operates,
and viee versa. The purpose of the adjust-
able weight ¥ is to so counterbalance thelever
and connecting-rod and the governor-balls as
to give greater or less semsitiveness to the
governor mechanism.

In order to cause the descont-speed gov-

[

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
of valve,and the descent-speed governor-
passage U’ is oblong in cross-section. This
construction is common to the elevator de-
seribed in my said former application. 1t is
desirable to be able to adjust this passage so
that its normal capacity of flow when open
will allow a certain speed- of descent. 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
particnlar weight of unloaded car in use in
that elevator.

I is an auxiliary slide-valve arranged to
close such descent-speed governor-passage
and to slide diagonally across such passage,
and provided with aslot, arranged parallel
with such passage to register therewith 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 allow for the longitudinal move-

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
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 its port.
The siide is provided with a screw-socket 'L
{See Fig. 12.)

[# ig a valve-rod screwed into the socketin
such valve.

I 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-speed governor-passage is regulated as
to width by turning the valve-rod:

There is from various eauses a liability of

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 eylinder having its ends
connected by a valve-controlled conduit, a
piston within such eylinder arranged to re-
turn lignid from compartment to compart-
ment of the eylinder through the conduit, a
body of liquid in the cylinder and conduit,
and having an air-collecting chamber L%, pro-
vided with a valved outlet # and arranged
above and conneeted with the highest point
! of the valved passage. By this arrangement

ment of the slide, so that the passage will

air being inclosed within the cylinder and .
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when the liquid passes back and forth through
the conduit by reason of the operation of the
piston it 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
air-collecting chamber and may be expelled
by the introduction of additional liquid, the
valved outlet being opened for this purpose
while the liquid is being introduced.

LS indicates a screw-threaded hand-hole in
the top of the conduit, and I* is-a screw-
threaded plug screwed into such opening.
The air-collecting chamber I5 is- mounted
upon such plug and connects therethrough
with the interior of the conduit. This plug
is arranged above the check-valve I and ad-
mits of its insertion and removal and also al-
lows access to and inspection of the interior
of the conduit. L7 is a like hand-hole over

the descent-speed governor-passage, and the,

same is closed by plug I'.

The check-valve is arranged on that side
of the descent-speed governor-valve. toward
which the liquid flows during the descent of
the car, and the conduit B on the side of the
check-valve opposite the speed-descent gov-
ernor-valve is controlled by the main control-
valve I8, which is operated from the car by
The conduit at this point
has a valve-seat 0%, circular in cross-section,
with a narrow inlet b® on one side of the valve-
seat and an-outlet b on the other. Thevalve
is composed of the journals 5, journaled in
the valve-seat on the opposite sides of the
conduit, a valve-web !, having an arc 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
when the valve is slightly rotated, and the
web-braces %, forming, with the valve-web,
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,
so0 as to resist the pressure, and also has ex-
cellent wearing qualities and is very simple
in consfruction for a valve which is to open
when turned in two directions and is to be
closed when in its intermediate position.

I will now describe 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-
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
guides 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
sideof the leverto travel toward and from the
lever. m* indicate connecting-rods connect-

ing the pair of pulleys with the other arm of
the lever.

M? is 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 thesingle traveling pulley, thence
up and over the other pulleyof the pair, and
thence down and connecting with the control-
valve-operating mechanism.

m® indicates the hanger which supports the
lever, guides, and pulleys. Itis carried by
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.

9indicates antifriction-rollers, which carry
the control-rope traveling pulleys.

Nis an are fixed 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
arc. :

M’ js a handle pivoted to the front side of
the lever M?, and provided on one side with
a tooth mf to enter the notches n of the rack.
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
M?, and arranged to press against the handle
to force the tooth against the notched face.
The handle is recessed to receive the spring,
and is provided with a stop m®, arranged op-
posite the tooth to limit the movement of the
handle in the other direction. -The pivoted
lever M?is provided at its free end witha stop
m?, engaging with and sliding along the plain
face of the are. Normally the spring m®
holds the handle up, with its tooth inserted
into a notch of the arc. When it is desired
to operate thelever, the handle is first moved
against the action of the spring to withdraw
the tooth from the notch, and then the lever
is moved to operate the control-rope-operat-
ing 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
O’. P indicates fixed threaded weight-guide
rods fastened to such frame and arranged Dbe-
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 P? indicate the lower stop-nuts on the
lower ends of the rods to sustain the weight-
retaining eross-head and to adjust it on the
guide-rods.

Pfindicates 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-

70

75

So

85

90

95

100

105

I10

115

120




ic

1]
tn

(F3}
[

40

5o

w
wn

6o

571,730 k4

able tension deviee for holding the control-
rope taut and also limiting the movement
of the control-rope weight. When the ma-
chine is set, the upper stop-nuts are serewed
down against the weight to bring the rope to
the right position to be taut when the control
mechanism at the bottom of the well is in its
intermediate position with the electric cur-
rent cut off and the valved conduit closed,
and the lower stop-nuts P* P% are adjusted to
hold the cross-head P?a short distance below
the weight to allow a limited movement of
the weight downward and to prevent the
weight from falling.

The control-valve 1.8 is arranged to close at
its intermediate position and to open when
turned to either side of such position. Q is
a valve-lever econnected with suech valve to
partially votate it. M is the rheostat and
control -valve -lever operating slide opera-
tively connected with such valve-lever and
connected with the control-rope M°.

M8 is suitable means to operate the slide
against the action of the control-rope. This
means, as shown, consists of a weight con-
nected with the slide by a rope hung over the
pulley w”. The slide can be operated by a
spring if desived.

R indicates the rheostat for turning on,
regulating, and cutting off the current for
driving the elevator. This rheostat is oper-
ated by the slide A%, and the several parts
are so arranged that the slide will operate to
cut off the current when the valve is closed
and when the lever is turned to one side to
open the valve, and will turn on the ecurrent
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 is
operated in the car, it operates the pulleys
and thereby operates the control-rope, which
pulls the slide in opposition to the slide-re-
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-
taining weight ALY, thus opening the control-
valve and turning on the current through the
rheostat. The electric motor is then oper-
ated by the electric eurrent, thus driving the
power-pulley and the power shaft and pinion
and driving the rack to operate the traveling
sheaves to operate the car-operating cable
and raise the car. At the same time the
counterweight J® acts through its cable fo
pull upon the the traveling sheaves to draw
them in the direction in which they are
foreced by the rack, and at the same time
the piston is forced to the right in the eylin-
der, thus driving the liquid through the con-
duit and returning it to the opposite end of
the eylinder. The check-valve rises to allow

it to freely pass through the conduit.
Tostop the car, the lever M? isturned to its

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
confrol-valve from moving in the cylinderand
at the same time the power ceases to act to
drive the rack. To eause 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 to reverse
the control-valve lever and open the control-
valvein the opposite direction. The rheostat
remains with the current cut off, and the
weight of the carisallowed to act through the
car-operating cable, the fraveling sheaves,
and the piston upon theliquid. 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 throngh the check-valve passage b of the
conduit, and the liquid is therefore forced to
find passage through the speed-descent gov-
ernor-valve 1. In case the speed of descent
exceeds the limit for which the speed-descent
governor is set the speed-descent governor
will operate to close the speed-descent gov-
ernor-valve L', and thus prevent the liquid
from passing so rapidly through the conduit,
and thus the speed of descent is eontrolled by
governor. ,

The control-operating mechanism is con-
nected with the carto control thesamethrough
intermediate means comprising the car-hoist-
ing apparatus, and I wish my claims to cover
the car-controlling device when applied to
otherenginesof different typefrom that which
I have shown herein, as such application can
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 andisarranged 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 brealk or
in case of any other emergency which might
be considered of sufficient importance, and is
arranged to be operated both by a safety-
governor and also by the person in charge of
theelevator within the car, and my invention
includesaformof construetion and combina-
tion of parts whereby I am enabled torelease
thesafety device with butlittleinconvenience
after it has been thrown into operation and
has canght 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 piveted guide-gripping oper-
ating-lever provided on one side of ifs ful-
crum with a guide-gripping jaw 3% and with
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an arm SY, arranged to operatethe other jaw
S, T provide suitable means for operating
the long arm of the grip-operating lever, and
the operatingof such arm causes the gripping-
Jjaws to close toward each other. . These jaws
ave arranged with the car-guide T between
them, so that when the . jaws close they will
grip the gnide. IHach elevator-well is pro-
vided with twoguides T T', and the gripping-
jaws for one guide is of like construction with
that for the other guide. My invention in
this regard is so arranged that the two grip-
ping devices will balance at the middle of the
car, the operating-lever for one of the grip-
ping devices being arranged on one side of
the vertical mid-plane.of the ecar which -cuts
the guides, and the other grip-operating lever
being arranged on the: other side of such
plane, and I provide means for operating the
two operating-levers simultaneously in such
8. manner as- to hold the two constantly in
corresponding positions .in relation to: sueh
plane. To operate these levers, I provide an
axially stationary serew U, journaled to the
car, a nut 5%, swiveled o the end of the long
arm of. the lever S* and arranged to slide
therealong: and screwed upon the screw.

I provide suitable screw-rotating means ar-
ranged to be driven by the movement of the
car, and I provide suitable means for eon-
necting the serew with and disconnecting it
from such. screw-rotating means. - My inven-
tion comprises the combination of this serew
and the means for operating the same and
the gripping device, and it also-comprises the
combination of the two gripping devices, the
screw, and the means conneecting them with
the screw, - The two pairs of gripping-jaws,
which are indicated in the drawings by the
same respective characters, except that the

_characters in one pair is marked with an ad-
‘ditional indice 1.

The safety device as applied to the car
comprises the two pairs of gripping-jaws ar-
ranged to grip the guides, respectively, jaw-
retracting springs arranged, respectively, to
normally hold one jaw of each pair away from
the guide, two levers arranged, respectively,
to operate the pairs of gripping-jaws, the
right-hand nut $° swiveled to one of the le-
vers and arranged 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 w screwed into the
right-hand nuat and its left threads ' screwed
into the left-hand nut, the screw-rotating
means arranged to be driven by the move-
ment of the ear, and means for connecting the
screw-rotating means with and disconnecting
such serew-rotating means from the serew.

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'.

. V?indicates the governor-sleeve, mounted
on the shaft to slide thereon.

V2 indicates the safety-governor, mounted
on the shaft torotate therewith andarranged
to operate the governor-sleeve.

U’ U? indicate clutech-arms pivoted. to the
screw and arranged to rotate therewith and
adapted to engage the clutch-head.

w* 1" indicate suitable means, such as
springs, to normally hold the eclutch-arms out
of engagement with the elutch-head.

V+*indicates the eclutch - operating sliding
sleeve journaled upon the shaft V.

Viindicates alink connecting the governor-
sleeve with the clutch-operating sleeve to
operate the same when the governor-sleeve
is slid by the spreadingaction of the governor-
Dalls.

V¢ V7 indicate connecting-rods connecting
the clutch-sleeve with the clutch-armsto draw
them into engagement with the cluteh-head
when the governor-balls are spread apart by
the rapid rotation of therotating shaft. - The
springs ‘V®are arranged to draw the governor-
balls together when the rotation decreases.
The screw-shaft U is provided at its elutch
end with a grooved head U® and the cluteh-
arms are arranged to play back and forth in
itsgrooves. : The purpose of the grooved head
is.to hold the arms rigid and support them
when acted upon by the cluteh-head V',which
operates upon the arms by means of the pe-
ripheral projections ¢'.

V? indicates the safety-rope pulley fixed
upon the end of therotating shaft'V and con-
nected with the safety-rope W ;which is wound
once around the safety-pulley and extends
from top tobottom of the well and is fastened
at the top and bottom. I provide a suitable
tension device for holding 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 V2 is set for such a speed of
descent that if the car should exceed the
speed of descent for which the descent-speed
control-governor is set the safety-governor
V3 will operate to slide the sleeve, to draw
the clutch-arms into engagement with the
clutch-head and thereby connect the screw
so that it will be rotated by the rotating shaft
and drive the nuts S° S apart, thus operat-
ing the levers S? S*'and the pairs of gripping-
jaws so that the gripping-jaws grip upon the
guides. When this is done, the car must
stop. Inorder toincrease the gripping action,
Thave provided a certain wedge arrangement,
which I will hereinafter describe, and this
causes the grips to take hold with very great
force. In order to release the grip when it
has thus been brought into operation, I make
one end of the screw-shaft angular in cross-
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able hole TU¢is provided in the bottom of the
car to give access to the angular portion of

the serew-shaft to enable it to be turned by
the removable wrench.

Iwill now deseribe 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
Tl"’ 23. )

X indicates a vertical lever pivoted to the
car and arranged to throw the safety device
into operation. The lower end of the lever
extends into the space between the sleeves V2
V4 s0 asto operate upon the sleeve V2, throw-
ing it to the right.

X'indicates a bent lever pivoted to the car;
X3 avertical foot-rod pivoted to the horizontal
arm of such bent lever; X3, 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 it
will operate through the intermediate means
deseribed to push the governor-sleeve V2 to
theright, thusto drawthe cluteh-arms against
the elutch-head and cause the screw to rotate
to operate the gripping device.

I provide suitable means for returning and
normally holding the several operative parts
in posmou fobe epemted to throw the safety
device into operation. X*!indicatesa spring
which accomplishes this object. The con-
necting-vod. X3 is bifurcated at the end to
simddlc the rod X*and the spring X%, so that
the bent lever, the connecting-rod, and the
foot-rod and spring can all opemte in thesame
vertical plane. This bifurcationis indicated
by shading on the rod X?in I'ig. 23.

T will now describe the construction of the
guide-gripping jaws whereby I increase the
Onp ot 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 set into operation to grip the guides.
Each pair of jaws is pro mded with two verti-
cally-arranged wedges 'Y Y', arranged, re-
spectively, Detween “the jaws and the omde
embraced by the jaws to play along the oulde
and also alon-g’ the faces of their 1espeet1\'
jaws. These wedges are arranged with the
smallends up, and the faces of the jaws where
they fit upon the wedgesrespectively are bev-
eled in the same zuwle as the side of the
wedge, so that when the wedge slides verti-
callyalongits jaw its guide-engaging face will
temain pfu"ﬂlel with ‘Lhe guide.

Y? indicates springs m'rmoed to hold the
wedges normally in place ag‘ainsb their re-
.specm'e jaws.

Y® indicates shoulders at the top of the

wedges to prevent the wedges from falling

1)010\\' their jaws. Inorderto a]low the wedges

of the gripping-jaws to fit flat against 1116
guide without digging into it, each gripping-
)m\' is provided with a concave groove Y7,
which extends from top to bottom of the jaw,
and each sliding wedge has one side flat fitted

- the ecar.

to the guide and its other side convex and
fitted tothe groove to slide vertically therein.

When the lever 8* is operated to cause the
jaws to grip the guide, the wedges are pressed
againstthe guide,and the friction of the wedge
upon the guide causes the wedge to slide with
relation to the jaw, thus wedging the jaws
firmly togrip the guide. Itisdesigned by this
contrivance to cause the safety device to stop
the carwithagradual movement, the gripping
not being instantaneous, but by a slight slid-
ing motion upon the guide before the wedg-
ing and gripping has been sufficient to stop
The stop, however, will be made
within the space of about a foot.

I will now describe the take-up and tension
for the safety-device-operating rope.

Z indicates a weight fastened at the lower
end of the safety-device-operating rope.

7' is a sleeve-support fixed at the bottom
of the well.

72 is a screw-threaded sleeve surrounding
the rope and screwed through the sleeve-sup-
port into the path of the weight and adapted
to be screwed up and down thereon. The
upper end of the sleeve is angular in cross-
section to admit of {he use of a wrench to
turn it to screw it up and down.
pose of the weight is to keep the safety-rope
always taut, and the purpose of the sleeve is
to prevent its rising when the car is travel-
ing upward. In selting the machine the
sleeve is screwed down firmly against the
weight, and the weight will take up any stretceh
or slack that may occur and which is not
brought to the notice of the operator. The
operator may from time fo time screw the
sleeve down to keep it in engagement with
the weight so that there will e no play of the
rope. ’

Now, having deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a multiple-sheave elevator, the com-
bination of a hydraulie eylinder; a valve-
controlled conduit connecting the ends of the
cylinder; the car-supporting piston-rod with-
in said eylinder passing through both ends of
the cylinder; a piston-head mounted on the
piston-rod within the cylinder; a body of liq-
uid in the eylinder and conduit; a cross-head
fastened to one end of thepiston-rod; a rack
connected with the cross-head and connected
with the driving mechanisni; the traveling
sheave mounted on such eross-head; the fixed
sheave; the car-operating cable fixed at one
end, paSbed thence dmund the sheaves and
operatively connected with the car at the
other end, and the driving mechanism opera-
tively connected with the cross-head.

2. In an elevator, the combination of a
hydraulic cylinder; a valve-controlled con-
duit connecting the ends of the eylinder; the
car-supporting piston-rod provided with a
piston-head and arrvanged to reciproecate in
the eylinder; a body of liquid in the eylinder
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and conduit; a traveling sheave operatively
connected with the piston-rod to move there-
with; the fixed sheave; the ear-operaling
cable fixed at one end, passed thence around
the sheaves and operatively connected with
the car at the other end; and the driving
mechanisim operatively connected 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
such pinion;- two traveling sheaves fastened
to such rackand arranged to travel back and
forth Dbetween the fixed sheaves; the car;
the car-operating cable fixed at one end,
passed thence around one of the traveling
sheavesand one of the fixed sheavesand oper-
atively connected withthe carattheotherend;
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
counterweight; the cylinder; the conduit con-
necting the opposite ends of the cylinder; the
piston-rod conneected 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; a
body of liquid in the cylinder and conduit;
valves to control the flow of ligquid through
the conduit, and mechanism operatively con-
necting the valves with the car.

4. In an elevator, the combination of the -

power-shaft provided with the pinion; the
rack meshing with such pinion; the travel-
ing sheave fastened to such rack; suitable
guides for said rack; the fixed sheave; the
car; the car-operatingcable fixed at one end,
and passed thence around the sheaves and
operatively-connected with the car; and car-
supporting means connected with the rack.

5. In an elevator, the combination of the
power-shaft provided with the pulley and
with the pinion; a rack meshing with such
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 ecar; the
moter; the belt connecting the motor with the
power - shaft 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 with sueh pinion; the traveling
sheavafastened 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
endsof the eylinder; the piston-rod connected
with the rack and extending through both
ends of the cylinder; the piston-head mounted
on the piston-rod and arranged to reciprocate
within the cylinder; a body of liquid in the

571,780

cylinder and conduit; valves to control the
flow of liguid through the conduit, and mech-
anism operativelyconnecting the valves with
the car.

7. The combination of the power-shaft pro-
vided with the pinion; the rack meshing with
the pinion; the traveling sheave connected
with the rack; the truck provided with the
two wheels each having a beveled flange; a
track forsuch wheels provided with beveled
faces to fit the beveled flanges and having :a

retaining-web projecting from its upper side

between the beveled faces and provided with
aretaining-flange; and a hooked arm depend-
ing from the truck and hooking into the re-
taining-web.

8. The combination of the power-shaft pro-
vided withthe pinion; the rack meshing with
such: pinion; the roller engaging the back of
the rack opposite the pinion; the truck fas-
tened to one end of the rack; the track for such
truck arranged onone side of the pinion, and
the rack-supporting wheels arranged on the
other side of the pinion to engage with the
under side of the rack to support it.

9. Inanelevator,the combination of the car:
the cylinder; the valve-controlled conduit
connecting the ends of thecylinder; the car-
supporting piston-rod eperatively connected
with the car and extending through both ends
of the cylinder; the piston-head mounted on
the piston-rod and arranged within the cyl-
inder; -the adjusting stop-nut screwed upon
the end of the piston-rod to engage one head
of the ¢ylinder when the car has reached the
downward limit of its travel.

10. In an elevator, the combination of the
speed-descent governor-valve; a valve-lever
secured thereto to partially rotate the same
and provided at one end with an arc having
the axis of the valve for center; a connecting-
rod pivoted- to the valve-lever between the
valve and the arc and adjustably fastened to
the are; 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; the car operatively connected with
the governor; the speed-descent governor-
valve; a valve-operatinglever connected with
such valve 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-red 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 therewith during a portion of the move-
ment of the valve; a valve-rod serewed into
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suech valve; andthe bearingarrangedtoallow
the valve-rod $o rotate and to preventit {rom
moving axially.

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 its
descent; the descent-speed governor opera-
tively comnected with the car; the descent-
speed governor-valve operatively connected
with such governor and arranged to control
the flow through the conduit, and an anxil-
iary valve arvanged to adjust the size of the
passage leading to such governor-valve.

i4. In an elevator a hydraulic speed-regu-
lator composed of a cylinder having its ends
connected by a valve-controlled condnit; a
piston within such eylinder arranged to 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
car; the pulley-guides carried by the car; a
pivoted lever; a single traveling pulley ar-
ranged in said guides on one side of the lever
to travel toward and from the lever; the con-
necting-rodsconnecting thesingle pulley with
one arm of the lever; the pair of traveling
pulleys arranged inthe 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
sanie. ,

16. The combination of the pulley-guides
carried by the car; the pivotedlever; asingle
traveling pulley arranged in the pulley-
guides on oneside of thelever to travel toward
and from the lever; the eonnecting-rods cori-
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
pulleys with the otber 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
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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 eross-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 elose at its inter-
mediate position and to open when turned to
eitherside of such position; avalve-lever con-
nected with such valve; the rheostat 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 is 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 af ifs inter-
mediate position and to open when turned to
eitherside of suchposgition; avalve-lever con-
nected with such valve; therheostat for turn-
ing on, regulating and cutting off the current
for driving the elevator; the rheostat and
valve-lever operating slide connected with the
control-valve and with the rheostat and ar-
ranged to cut off the current when the valve
is closed and when the Iever is turned to one
side to open the valve, and to turn on the cur-
rent when the leveris turned to the other side
toopenthevalve; thecontrol-rope; meansfor
operating the control-rope to operate the slide;
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 shaft
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 ihe governoxr-
sleeve; the rotating screw; the angle-levers
piveted to the screw {o 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
conneeting the governor-sleeve with the lever-
operating sleeve to operate the same, 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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car; & safety device connected 'with the car;
the governor-sleeve mounted on-a shaft to
slide therealong and connected with the safety
deviee; suchshatt; the governor mounted on
the shaft to rotate therewith to operate the
governor-sleeve and provided with: springs
arranged for normally holding the governor

-in-position to be operated to.operatethe sleeve

to throw the safety device into operation; a
verticallever pivoted to the carand connected
with the sleeve to operate the same; a'bent
lever pivoted to the car; a vertical foot-rod
pivoted: to the horizontal arm of such bent
lever; and the connecting-rod connecting the

571,730

vertical arm of such bent lever with the upper
arm of the vertical lever. -

23.The combination of :the safety-device-
operating rope fastened at the top; a weight
fastened to the lower end of such rope; 4
sleeve-support; a screw-threaded sleeve sur-
rounding the rope and screwed through the
sleeve-supportinto.the path of the weightand
adapted. to be screwed up and down therecin.

JOHIN PARKINSON.

Witnesses: o
JAMES R. TOWNSEND,
ALFRED L. TOWNSEND.
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