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T wll whom tt mayy concern:

Be it known that I, Epwin S. M eTTHEW’S
of Cincinnati, Hamllten county, Ohio, have

invented eertam new and useful Improve-

ments in Hydraulic Klevators, of which the
following is a specification.

The term © hydranlic elevator” Imcrht in
its broad sense, be held to include the car to

be elevated, the hydraulic machine to dothe:

elevating, and the necessary adjuncts for
their connectmn but in the present case that

“term is used as referring to the h} drauhc

~elevator exemphfymtr my invention; Fig. 2,

20

‘machine which does the Werk

My improvements - will be readily under-
stood from the following debcmptwn taken |
in connection with the aeeompanymﬂ draw--_

ings, in which—
Figure 1, is a side elevation of a h} drauhe

a plan thereof, with the hmstmﬂ'-ropes, prlot-

- valve, eross head trackand valvegear omitted;
- Fig. 3 a perepeetn e view of the baek evlmdel

head with its attached safety -stop. return de-
vices; Fig. 4, a perspective view of the. front

cylinder head with safety-stop attached; Fig.
5, a vertical transverse section of the safety-
stop; Fig. 6, a vertical longitudinal section
of the front eylinder-head; F1 -7, a rear ele-
vation of the front eylmdel head and Flﬂ" 8,

a horizontal section of the bleed- Valv

Many, in faet most of the parts of thlS ap-:
paratus, are or may. be of the construction

"usual in such maehmes and thereforeno ex-

35

40

" usual, to the eylinder: 3, the back cylinder- |
head, this eylinder-head, as usual, not form-

45

~ tended deseription will be given of such parts |
furtherthan is necessary for a comprehensron

of my present invention.
In the drawings:—1, indicates the usual
hydraulic cylmdel, str apped to the founda-

tion shoes and capable of endwise shifting as.

usual: 2, the {ront eylinder-head, secured as

ing a complete closure- for the back end of
the cylinder, as the machine is of a single
acting type: 4, the usual piston-rods, extend-
ing backward from the piston of the machine
to the crosshead: 5, the erosshead, provided
with the usual traek—wheels 6, ‘the usual

~ crosshead-track: 7, the usual head sheaves,

| sheaves depending of course upon the rela-

tion of travel desired between the piston of
the machine and the elevator car: S, thetail-
sheaves, similarly mounted on a shaft carried 5 5
{ by the crosshead: 9, the hoisting-rope, with
its tail end anehored to the machine, therope

and then forwardly and around a head sheave

and finally leading up or off to the hoist way,
and if a multlphmty of hoisting-ropes are

| the guards inside: and out‘-*-lde the spiders

passing thence rear wardly over a tail sheave

and so back and forth over all the sheaves 60‘--;-'_' | .

employed, as is usual, they will all follow the
| eourse of the single rope just referred to: 10,
cable-guards extendmg across the shezwes_ 65 .
and preventmwthe displacement of theropes =~
therefrom and having their ends secured in -

| the usual splders secured to the brackets

‘which carry the sheave-shafts, these cable- =~
‘guards consisting of rods. with their ends 70 -
_projecting 1nward13 through bosses on their
| supporting spiders, nuts bemﬂ' prowded on -

SO that the guards may be deheately adjusted -~ -
' to and from the sheaves and. ﬁrmly secured 75 -
| in adjusted pos1t10n 11, the main valve = .~

‘structure, having no pecuharxtles so far as
my present 1mprovements are concerned, the . .
‘construction followed. being. subetantlallvi_.g--' Ty
‘such as is shown in my Petent No. 465,611 of 80."

1891, the office of the main valve bemg, to .

control the flow of water to and from thecyl-

‘inder, the main valve structure, in the pres-

| ent case, being disposed alongside of and

at about the level .of its top: 12, the. pilot-. -

patent referred to: 13, the valve-gear con- _'
| necting the main, valve with the pllot-valv :

parallel with the cylinderof the machineand 85

valve, which inay be as shown in my former =

and whlch may be as shown in my former 90"'_}' o

| patent: 14, the safety-stop valve,incorporated;
within the main valve structure, and. exem-:
‘plified in the present case as_a. ported valve.

| ma.uca.lly cut off the flow of water to or from
‘the eylinder.of the machine when the piston
of the machine shall have reached either limit

| surrounding and operating on ports in the--u.“_'ﬂ" -
mzun valve cylmder ag clearly shown in Kig. 95 -~
5, the office of this safety-stop being to auto-:-- SRR

“of its stroke, regardlessof the posmon atthat mo'-

mountedona ehaftearrled in brackets formed | time occupied by the main valve: 15, thestem
~upon the front eyhndel-head the number of of the safet} -St0p valve 16 a yoke c5ecured
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to that stem and having vertical longitudinal
slots extending through it from front to rear
and from side to side: 17, a guide-pin rigidly
supported in a bracket projecting from the
safety-stop structure, this pin projecting hori-
zontally through the side slotsin the yoke 16
S0 as to form a guide for the vertical move-
ments of the yoke: 18, a pin or roller mounted
in the yoke, over and parallel with the guide-
pin 17, the end journals of this roller being
carried in vertical slots in the yoke so that
the roller is capable of vertical adjustment in
the yoke: 19, a cam-plate arranged for recip-
rocation 1n the fore and aft slots of the yoke,
the plate being provided with a horizontal slot

| 29, a shaft journaled in brackets formed with

or mounted upon the upper portion of the
back cylinder-head, one box at each side of
the machine, this shaft forming the top shaft
of the return device and extending endwise

Jo

beyond thatsideof the machineon whichthe

valve apparatus is mounted: 30, a similar
shaft similarly mounted on the lower portion
of the back cylinder-head and forming the
lower shaft of the return device: 31, a lever
fixed to shaft 29, just ouiside the box which
supports the shaft, the lower end of thislever

having connected to it the rod 20 so thatany

endwise movement of that rod, as effected by
the crosshead tappet, results in a rocking of

15

8o

the shaft: 32, a weight, shown partially in dot-

ted lines in Fig. 3 so as not to obsctre the
parts behind it, this weight having vertically
slotted tails engaging the two shafts of the

which engagestheguide-pin17,theupperedge
of the plate being formed into two horizontal
curved cams meeting at the center and engag-

85 : “ E
ingunderthe roller 18, whereby when the cam- | it

20

.25

- 30

35

40

plate is moved in either direction from the
normal central position,the yoke will be raised
and the stop-valve closed, the curve of the
frontcam being gentleso asto effect a gradual
closure of the stop-valve, while the curve of
the rear cam is comparatively abrupt so as
to effect a quicker closure of the stop-valve:

20, a sliding-rod mounted in suitable guides

and extending along parallel to the path of
movement of the cross-head of the machine:
21, a collar on this rod to be engaged by a
tappet on the ¢rosshead when or just before
the crosshead reachesits rear limit of motion:
22, a similar collar to be engaged when the
crosshead reaches its forward limit of motion:

3t6 on these COH&I‘S_: 2—“1-, (F]gf)) adjﬂStil]g_‘

wedges arranged in the yoke 16 over the
journals of the roller 18 and serving as means
for the vertical adjustment of theroller in the
yoke: 25, a rod extending forward from cam-

plate 19 into connection with the rod 20, the
connection between the two rods, while not ;
direct, as hereinafter specified, being positive
80 that movement of rod 20, as effected by

the erosshead tappet, results in positive end-
wise movement of the cam-plate: 26, a bleed-

- valve or cock arranged in the lower portion

50

of the front end of the cylinder of the ma- |

chine, this valve or cock being of any ordi-

nary or suitable construction, as exemplified.

in Fig. 8, and as will be later explained, the

office of this bleed-valve being to remain nor-

mally closed but to automatically open at
proper times and permit a leakage to take
place from the cylinder of the machine: 27,
the valve-rod of the bleed-valve, adj ustably

~connected with rod 20 so that when rod 20 is

- moved. by the crosshead at the back limit of

T

the stroke of the machine, tlie bleed-valve
will be opened at proper time and held open
so long as the crosshead oceupies its position

~ of back limit of stroke: 28,'mechanism for au-

05

tomatically returning the safety-stop valve to
its normal open position when the crosshead
shall have moved in either direction from its
position of limit of stroke, this meehanism

‘being hereinafter termed the “return device:” |

vertically and .be guided in such movement

by the shafts: 33, arms projecting horizon-

tally from the upper tail of the weight: 34, a

| lever fast on shaft 29 and engaging its ends
under the arms 33 so that the tendeney of the

gravity of the weight is to hold the lever 33
In a normal horizontal position, and so that
if shaft 29 and lever 34 be rocked, in either
direction, the weight will be lifted and
a resistance to such rocking and an agen

tending to return the shaft to normal posi- o

tion: 35, a lever fixed upon s'haft;' 29, out-

wardly beyond the other parts secured to sonii';
that shaft, the lever being adjustable in and
out upon the projecting shaft, the lower end gy
of this lever having connected to it the rod 7 %%:
20 of the cam-plate, the structure being thete- - - i
fore such that rods 20, and 25 and levers 31, sost
3+ and 35 all move together: 36, (Fig. 2) & - ‘Tohy
roller on the top shaft of the return deviee,
tosupport the hoisting-ropes passing endwise

over the machine: 37, upward
from the sides of the front cylinder-head,

plerced for the reception of the tails of the . hE83
hoisting-ropes which are there anchored upon =%
the appropriate side of the machine: 38, (Fig, - isgE
2) the tail of the hoisting-rope thus anchered ;vyiid
toone of these projections,it being understood %<3k
i of course that if a multiplicity of hoisting- = . 3o
ropes are employed, their tails will be simi- gl
larly anchored in this projection, the draw-
ings showing the projections as pierced tore- %
ceive the tails of four hoisting-ropes, the an- 13 .-
choring being effected by a threaded shank o
on the hoisting-rope engaged by a nut on the .
front face of the projection of the cylinder- ' -:
head: 39, the brackets projecting forwardly &g
at each side of the front cylinder-head, to re- 2
ceive the shaft of the head-sheaves of the ~

machine, the distance between these brack-

ets being greater than that called for by the -
number of head-sheaves employed by a de-

. o - g
T.os . ;'!'i'.l.l.

t e
oo '"I. :I el

" =

oo

- 'hh b

return device, so that the weight may move

gree represented by the thickness of onhe 120 ..

sheave, whereby the group.of sheaves may

be shifted to one side or the other a distance

corresponding to the width of a sheave: 40,

the shaft of the head-shea'vgs, carried by the
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- shaft, between the front bracket and the

2C

40

45
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brackets 89: 41, vertical holes in each of the
brackets 39 and near the sheave-shaft: 42, a
bolt, properly anchored in the foundation,and
extending up through the appropriate one of

the holes41and havinganut overthe bracket,

this bolt being d1sposed in that bracket whieh
is subjected to the upward strain of the hoist-

ing rope as 1t finally leaves the head-sheaves, -
'the drawings assuming the hoisting-rope as

starting, at aS on the front side of the machine
and passing in its several turns over the
sheaves rearwardly until 1t finally passes up
from the rear one of the head-shesves: 43,the
hoisting-rope thus finally leaving the head-
sheaves: 44, a loose collar on the head-sheave

front one of the head-sheaves, this collar serv-
ing to hold the group of sheaves to the rear,
and permitting the group to be similarly held
against the front bracket by moving the col-
lar to a position between the group of sheaves

‘and the rear bracket, such change of position

of collar and sheaves being effected when the
situation of the machine is such as to call

for a hoisting-rope finally leaving the head-

sheaves at the front of the machine instead
of at the rear, in which case the tail 3S of the

‘hoisting-rope would be anchored in the rear
one of the projections 37 and, correspond-

ingly, anchor bolt 42 would engage the front

bracket instead of the rear one: 45, the spi-
‘ders, previously referred to, secured to the
“brackets and crosshead and serving for the
support of the cable-guards 10: 46, a hOI’IZOH- |
tal tube cast upon the forward, upper portion
of the front cylinder-head, the opening in

this tube extending entirely through it: 47, a
portin the evlmdel -hiead, placing thls tube in
communication withthe npper front portion of
the e¢ylinder of the machine; 48, a blind flange

closing the rear end of the tube, thatend of the 1
tube epp051te the valve apparatus: 49,a flange
on the main valvestructure, speelﬁeally inthe
~ present case on the body of the stop-valve,
uniting the valve structure to the tube and

- f urnishingthe support for the valve struct-

.50

55

ure, this connection therefore forming the
sole support for the valve structure and the
means of communication between the valve
strueture and the cylinder of the machine:
50, an inwardly open rectangular pocket

felmed at the center of the frent cylinder-
head, the body of this pocket projecting out-
waldly fromn the front face of the head: 51,

(Fig. 4) horizontal ribs on the front face of the

- front eylinder-head, extending from the body

of the pocket 50 to the br aekets 39, and serv-

~ ingtobracethe brackets and peeket and eyhn-

6o

der—head and transmit strains between them:
52, rectangular spring-plates dlsposed within

th.e peeket with their ends resting against

shoulders in the upper and lower walls of the

pocket: 53, a spring plate disposed against

the inner faee.ef the pile of plates within_the
pocket and extending endwise beyond those |

plates and having its extended ends secured
to the inner face of the cylinder-head, there

| ing-rope is imposed.

of the shafts of the retm n dew,ee
the safety-stop valve is open, and the flow of PR S
“water controlled entirely by the position of =~ -
the main valve. '

‘top of the lift.

“limit of str oke.

being one or mere of these plates 53, which

thus f01 m additional spring plates for the se-
ries, and also a keeper for the pile of plates

| 75
within the pocket: 54, a central projectionon

the front face of the plStOIl of the machine,

adapted to make .contact with the spring
plates when the piston reachesits front limit
of stroke: 55, (Fig. 8) a spring to hold the

valve to be pulled open when the erosshead-

| tappet moves rod 20 rearwardly, the bleed-

75
bleed-valve 11m:-m:aulljpr closed and permit that -

valve, in the exemplification, being merelya

piston workingin a ported vylmd_er 56, con-
-nection placing the bleed-valve in communi-

cation with the lower front portion of the cyl-

3o

inder of the machine: 57, outlet from the

bleed-valve, to be propeﬂy connected with a
discharge-pipe to carry o
an eye upon the yoke of the stop-valve to re-

' the water: and 58,

ceive attachment from a weight or spring to
serve in drawing the yoke down aud epemng- |

the stop-valve.
In theillustrations the hmstmw rope finall y

go
leaves the head-sheaves at the rear, and all

the valve. appmams is disposed at the front

of the machine.

The arrangement of the ~ -
Thoisting-rope may be reversed as beforeex- .
_plamed by shifting the tail anchor to the-

rear PI‘OJ ection and by S]]lftlﬂcr the collar 44 ~

to the rear head- braeket ‘and aneher bolt 42
would then be located in. the front head ' - = -
bracket where the upward strain of the hoist- = -~

‘The valve apparatus 100 . -:f

may also be located at the rear of the machire = =

by tlaHSpOSIﬂ“‘ the Va.lve strueture and biind- T

N ormally, "~~~

108
‘When the machinereaches @ -
the back limit of its stroke, correspondingto . =
‘the top limit of the elevator car, the attend-':'_;5*_'-”',_.-.'_;_“}.;:-f"'j'}f
‘ant may have failed to have secured proper rro..
control of the elevator by means of the-valves, ' .
in which ease a Shock would take place at the
| ‘Butin the present case, when - - .
‘this limit. of stroke is approached, the cross- -
head-tappet will push rod 20 rearwardly and

.. R
the right hand portion of the cam-plate will =
catse the sa,fet} -stopvalvetoclose,thusprac- ~ .

tically severing the main cylinder from the

main Vah e aﬂd bringing the machine torest. = ©
| Witha completely closed safety-stop valve in 120
| thiscondition,the mainvalvecould not permit -
discharge trem the ceylinder of the’ maehlnef'_'-.;;':_'_;I:_'ii'-;i"';:I:rg.i:;"--e:f

in order to start the car away from its top = = -

I therefore do not entirely -
_;elose the safety stop valve, thus msurmn’thqt 125 0
a proper start ean be made from the tep po--

sition at which it has arrested the car.. But

this non-closure of the stop-valve might per-

thereby cause the limit of travel to be ex- 1

~mit in flow to the cylinder of the. machme an d
130 Lo

ceeded even with the stop-valve thus closed.

Compensation for such inflow is therefore
~made by causing the bleed-valve to openand ~  ~  *
pe1 m1t the n ﬂow due to meomplete elesure_'-_r--.j__.:.:s L




- each time the safety—st()p is closed mth the |
machine at its back limit of stroke, the bleed- |
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to pass away. Dy the present armno‘ement ! head when near back stroke limit, results

valve opens the discharge from the extreme

-lower portion of the cylmder thus permitting
- grit, dirt, &e., to discharge from the eylinder, |

" the inlet of water to the cylmder being at its

IO

- top and its bleed-valve discharging from the
.. bottom, whereby an .efficient washmﬂ' action |

18 produced When the machine reaches its

forward limit of stroke, corresponding with

- steeper.

20

- vhereby the closed position of the stop-valve |

25

- SC}

the lower limit of ecar travel, the stop-valve

again closes automatically, but the bleed- |
valve does not open, the buffer arrangement

of the spring plates preventing any further
movement of the piston and this action of
the limitation stop-valve may be made much

sharper by makingthe appropriate cam-curve
The Wedcres 24 serve in vertically
adjusting the y oke with reference to the cam

|

I

- may be graduated to give the desired degree
- of 1nﬂow After the stop-valve has been

 closed automatically, at eitherlimit of stroke;

the weight of the return device will restore

the valve to normal open position when the
machine starts on its return from 1ts posmon |

of limit of travel.

- The inner plates 53 of the series of c;prmﬂ' |
plates may be employed as a means for ad-
- justing the forward limit of pistontravel, by

- employing a greater or less number of the

___35

40

| the cylinder-head.

50

55

6o

of main valve.

keeper plates, thus providing for an accurate
limit of stroke adjusted to sult the level- of a i

lower car landing.
- When the pIStOD makes contact with the

‘buffer-springs 53, the strain is brought cen-

trally upon the plbton thus avoiding bendlnﬂ'
strains upon the piston-rods, and the forward
strains of this contact on the front cylinder-
head are met by the rearward strains of the
hmstmfr-mpes on the head-sheaves, there be-
ing therefore no tendency to open the joint of
."The tube 46 of the front
cylmder—head braces that head and all the
strain parts connected with it.
size of main cylinder, the situation may call
fora choice among several sizes of main valve

structures, the result of which will be a pos-
sible variation in the horizontal distance be-
tween cam-plate 19 and the center of the ma-
chine, while the return device would remain
constant in size regardless of change in size
The adjustment of lever 35
of the return device, in and out on its shaft,

provides compensatlon for dlﬁelencem main .

valve structures.

By inspecting Fig. 3 it will be seen that,
when a given mtuatmn restricts Slde-room
weight 32 and lever 34 may be putat the other
end of the shafts of the return-device, or le-

ver 85 or 31l or both may be placed thereeither

with them or alone, the system being quite
elastic as to arrangement of parts.
It will be notlced from an inspection of

Withagiven:

1 fer point of arrest &e.

i
i

Fig. 1, that l‘earwa,rd movement of the cross- |

‘different.
rested as in the case at the lower landing, the

‘trouble at the head of the shaft.

ticable, but that correspondmﬂ with the lower
landing being much the more abrupt of the 93 S

‘abruptness for the cams regard must be had

for theindividual conditions under which the ﬁ;
‘elevatoris operating,speeds,distance between . - \5}1
lower landing and absolute lower limit or bllf- *

| with the cylinder as it was adjusted with ref-

‘would not at all properly meeb the strains as - .2

in movement of the cam-plate and proper
closure of the stop-valve, the opening of the |
bleed-valve taking place only when tappet 59 30
engages collar GD and that collar 60, being = -
adJustable along its rod, permits of the ad-
justment of the time of bleed valve Openmg
with reference to-stop-valve closure.

As the car approaches its lower: limit of 75
travel it may be arrested with comparative
suddenness by the action of the cam-plate
upon the safety-stop, this water arrest, it be-

-ing understood, taking place mdependent of
‘any arrest by the buﬁer which acts later if 3&

atall. Comparatively sha.rp arrests may thus . .r

be made accurately at the lower landing.

But when the car is approaching the upper
limit of its travel the conditions are mush’
1f the piston be as suddenly ar- 35__

momentum of theupwardly moving car, mov- R
ing at modern high speeds, may refuse to §

recognize the arrest and its continued motion f

would slacken the cables and cause serious ga _
Themfm, o L ,la
the two operativeinclines upon the cam-plato
are different, each beingas abrupt as is prae- - :."-

two. Andin arriving at the proper degreesof -

”- . 0
|_ I"'d"'l 1

........

impossible to plan the cams in advanoce, and
it becomes desirable to properly shape them
after the elevator is put into operation. And -
this is readily done in the construction set 4
forth, by simply dressing the operative cam =i ﬂ;'-,ifiiif
surfaces to produce the “best practicable re- ., iy
‘sults. This cannot be done where a slotted “‘hf..
cam is employed engaging above as wall 88
below its roller or pin.

The cylinder is strapped to the foundatiﬂ!
shoes in an ordinary manner and is capablo .:‘f'
of the usual endwise adjustment with refer- -iiéh

.......
o

|||||

ence to the foundation so as to secure the ' 'iit%

proper lead to the hoisting-ropes as they
leave the sheaves, If ancho r-bolt 42 were “ yi

rigid or restrained below bracket 39, it would - %3
interf ere with this endwise adjustment of the .. .8

cylinder, but in the construction set forth, .

il ol

thereis nointerference the one with the other. &
Heretofore anchor-bolts have, in cases, beent = H#:

extended from the brackets diago ﬂﬂlly down- : ‘a8

ward and anchored to some parts moving ™' ¢

erence to the foundation. Such anchor-bolts
would, of course, become merely the tension °

......

dlaﬂ'on als of the out-reaching brackets and

in the present case.

"Thecable-guards 10 are adj ustable radlally
by means of “the nuts upon their shanks and
they can therefore be adJusted Wlth nicet.y

I by 1
. Bl Al -
R Al
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down to the cables or sheaves. Heretotore

moved parts to open sald bleed-valve, and

cable-guards have been fixed in radial posi- | devices for adjusting the time of bleed- valve

tion.

By ms;aeotmcr Fig. 1, it will be observed
that cam- -plate 19 is v1rtually a lever ful-

~crumed on pin 17 which supports it and that

IO

20

25

30

35

40

43

50

55

6o

rod 25 is a prolongation of this lever attached
to the lower end of rocking-arm 35. It will
be obvious that as arm 35 swings in ifs are
of motion the pivot which unites it to rod 25
will rise and fall to a degree corresponding
with the versed sine of the arc. The result
1s that cam-plate 19 becomes rocked upon the

pia which supports it, and the effect of this |

rocking is to raise and lower the portion act-
ing upon the valve-stem. Indeed,if the cam-
plate 19 were straight nupon its upper surface
instead of having the form of a eam, a cer-
tain degree of rising and falling motlon would
still be given to the valve- stem “And a far-
ther analysis of the movement will show that

as arm 35 rocks to the left the distance he-

comes greater between the arm and the valve-
stem, and of course, also between the arm and
the pin 17 on Whlch the cam-plate rocks.
‘'herefore, while the valve-stem will be given
vertical motmn 48 arm 3595 rocks eaeh side
of the vertical, the vertical motion given to
the valve stem will be greater When arm 35
rocks to the right of the vertloal than when- it
rocks to the left and 1t will be observed that
greater motion to the valve stem is given in
oorresponden ce with the lower landing o, where
quicker motion is wanted, this being the very

reason for quickening the ineline at the left

of the cam.

I claim as my invention—

1. Ina hydraulic elevator, the combination,
substantially
valve-stem, a fulcrum pin thereunder, a bar
arranged to slide upon said fuleram pin and
engage upwardly upon said valve-stem, a

swinging arm normally at right angles to said |

bar, a pI‘O]OIlﬂ'&EIOIl from said bar to a pivot
oarrled by said swinging arm, and means for
swinging said arm.

2. Ina, hydraulic elevator, the combination,
substantially as set forth, of a safety- stop
valve-stem, a roller or pin o&rrled thereby, a
cam-plate havlnﬂ' two dissimilarly-inclined
gradually 'curved cams joining at a central
depression and dissimilarly inclined imme-
diately from said depression and engaged by
sald roller or pin, and connections between
the cam-plate and piston-moved parts of the
machine to move said cam-plate when those
parts reach the limit of stroke the steeperin-

ciine of the cam-plate operating upon the

stop valve at that end of the piston-stroke
corresponding with the lower end of car-
travel.

3. Inahydrauho elevator, the combmatton,
substantially as set forth of a safety-stop
valve, connections from the piston-moved
parts of the machine to properly close said

valvewhen those parts reach a limit of stroke,

a bleed-valve, connections from said piston- |

as set forth, of a safety*stOp

opening with reference to the time of safety-
stop valve-closure.

4. Ina hydraulie elevator the comhmatton §
' substantially as set forth, of a

safety-stop
valve-stem, a slotted yoke thereon a rigidly-
sapported g frulde -pin engaging sald slot, a pin
or roller carried by the yoke,a cam- plate en-

gaging said pin orroller, and connections be-
tweeu the cam-plate and piston-moved parts

of the machine to move said cam-plate when
those parts reach the limits of stroke.
. 5. Inahydraulic elevator, the combination,

substantially as set forth, of a safety-stop
valve-stem, a slotted crutde voke thereon, a

rigidly supported U‘mde -pin engaging the
oguide slot of the y'oke,
ted cam-plate engaging said guide-pin, a pin
or roller carried by the yoke and engaging

‘the cam, and connections between the cam-

plate and piston-moved parts of the machine
tomove said cam-plate when those partsreach
the limits of stroke. :

6. Inahydraulic elevator, the combination,
substantially as set forth, of a sat‘ety-stop
valve-stem, a slotted yoke thereon, a rigidly-
supported guide-pin engaging said siot, a pin

& longitudinally slot-
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or roller carried by the yoke, a cam-plate en-

gaging said pin or roller, wedges in the yoke
for adjusting the posa.tmn of the pin orroller,

and oonneotlons between the cam-plate and

piston-moved parts of the machine to move

10C

said cam-plate when those parts reach the |

limits of stroke.

7. Ina hydraulicelevator, the combination,
substantially as set forth, of a safety-stop
valve-structure, a bracket aud stem project-
ing therefrom, a guide-pin supported by said
brdoket a yoke and operating cam mounted
on said guide-pin, and connections between
the cam- plate and piston-moved parts of the
machine fo move said cam-plate when those
parts reach the limits of stroke.

3. In ahydraulicelevator, the combination,

rog
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substantially as set forth, of a cylinder- ‘head _'

having projections disposed at its front and
rear upper edge and fitted to receive the tail
of the hoisting-rope, a group of head-sheaves
for the hoisting-rope, two brackets arranged
to support the shaft of said sheaves and dis-
posed a distance apart a sheave-width in ex-
cess of the width of thegroup of sheaves, and

a collar onthe sheave-shaftat one side of the

ogroup of sheaves.

[15
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9. In a hydraulie elevator,the combination, .

substantially as set forth, with a cylinder

having a valve com mnmeatmﬂ' with its lower
front part to provide for oleamncr theeylinder,
of connections between said Valve and the
piston-moved parts of the machine to auto-
matically open said cleaning valve when the
piston reaches one of the limits of its stroke.
~ 10. Inahydraulicelevator,the combination,
substantially as set forth, of a main piston, a
buffer within the cyhnder on the front cylin-
| der-head to be engaged thereby, and sheave-

130




{O

520,166

supporting brackets on'Sa.id- cylinder-head on | on one of said _shaft_s'and held in normal cen-

the side opposite said buffer.

11. Ina hydraulicelevator,the combination,
substantially as set forth, of a main piston
having a central striking-point, a front cylin-
der-head having a central pocket open to the
¢ylinder, spring-plates in said pocket, and
one or more keeper-plates secured to the eyl-
inder-head behind said spring-plates.

12. Inahydraulicelevator,thecombination,
substantially as set forth, of a main piston
having a central striking-point, a front cylin-
der-head having a central pocket-body and
side-brackets and ribs connecting the pocket-
body and brackets, and a buffer-spring ar-

ranged in the pocket to be engaged by said

striking-point.

20

13. Inahydraulicelevator,thecombination,
substantially as set forth, of a safety- stop
valve, an upper and lower shaft, a weight
guided by said shaftsand having arms, levers

nections between said levers and safety-stop
valve, and connections between said levers
and the piston-moved parts of the machine to
move said levers when said parts reach the

1limits of stroke.

14. Inahydraulicelevator,the combination,
substantially as set forth, with a hydraulie
cylinder, a safety-stop,and a safety-stop clos-
ing device, of a pair of shaft-boxes carried
by said cylinder at its top, a pair of shaft-

‘boxes carried by the cylinder at its bottom,

the axes of said boxes being at right angles
to the axis of the cylinder, and shafts carried
in said boxes and having their ends project-

ing for the support of said closing-device.

- EDWIN S. MATTHEWS.
Witnesses:
- J. W. SEE,
-~ JAS. FITTON.

| tral position by said arms and weight, con-
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