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UNITED STATES

PATENT OFFICE.

THADDEUS W. HEERMANS, OF CHICAGO, ILLINOIS.

AUTOMATIC STOP MECHANISM FOR ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 602,660, dated April 19, 1898.
Application filed November 4, 1895, Renewed March 25, 1898, Serial No, 675,197, (No model.)

To all whom it may concermn:

Be it known that I, THADDEUS W. HEER-
MANS, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Automatic Stop Mechanism for Elevators, of
which the following is a specification.

This. invention relates to automatic stop
mechanism for elevators. |

1'he object of the invention is to simplify
and improve mechanism of this class and to
render the same more efficient.in operation.

Theinvention consists, substantially, in the

combination, location, and relative arrange-
ment of parts, all as will be more fully here-
inafter set forth, as shown in the accompany-
ing drawings, and finally more specifically
poinfed out in the appended claims.

Referring to the accompanying sheets of

drawings and to the various views appearing
thereon, Figure 1 is a central longitudinal
section of a hoisting-motor cylinder for ele-
vators embodying my invention, parts being
in side elevation.
Fig. 1, the section being taken in a plane at
right angles to the plane of the section of
Fig. 1. Fig. 3 is a detached detail view, in
side elevation, of the plunger-cylinder, show-
ing the arrangement of ports therein. Fig.
4 1s a broken detail view, in longitudinal sec-
tion, of the end of the plunger-cylinder upon
an enlarged scale. Fig. 5 is a broken detail
view,in longitudinal section, of the end of the
plunger-cylinder, taken in a plane at right
angles to Fig. 4 and showing the plunger-
valves. Figs. 6 and 7 are detached detail
sectional views of the head of the main cyl-
inder, showing the manner of adjusting the
piston-rods. Ifig. 8 is a broken view, in side
elevation, of the construction for centering
the plunger-cylinder, parts being in section.
Kig. 9 1s a broken view, in front elevation, of
the construction shown in Fig. 8, parts being
in section. Fig. 10 is a general view of the
entire construction. | |

The same reference sign is used to desig-
nate thesame part whereveritoccurs through-
out the several views.

Inthe drawings, A designates the main cyl-

so Inder of the hoisting-motor; B, the main pis-

ton, to which are secured the piston-rods C.

D 1s the circulating-pipe, through which |

Fig. 2.1s a view similar to

the operating medium is introduced to and
exhausted from the main cylinder through
the port E. In practice and for convenience
of construction I make the main cylinder in
two parts, as may be shown most clearly in

Figs. 1and 2, and bolt the two parts together.

The part K of the main eylinder has arranged
therein and. preferably formed integrally
therewith a cylindriecal sleeve or casing G,
having centrally the length thereof a large
cylindrical recess H, forming a part of the
port K. Arranged to fit and to slide in the
cylindrical sleeve or casing G isa hollow cyl-
inder J, which I shall call the ‘‘plunger-cyl-
inder.” 'This plunger-cylinder has closed
ends, 1n which are arranged the valves K L,
the construction, arrangement, purpose, and
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mode of operation of which will be presently 7o

more fully described. A partition M is ar-
ranged centrally of the length of the plunger-
cylinder J to prevent the passage of the op-
erating medium from one end of said cylin-
der to the other. Through the shell of each
end of the plunger-cylinder J are formed ports
or passages N, O, P, and Q, the ports or open-
ings N O being formed in one compartment
of the plunger-cylinder and the ports or open-

ings P and Q formed in the other compart-

ment of said cylinder. In practice I prefer
to form the ports O and Q of similar shape
and contour and to arrange the same nearest
the respective ends of the cylinder, and the
ports N and P are similar to each other in

75
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shape and contour, and they are arranged

nearer the partition M and on opposite sides
thereof, respectively. * |

The ports or openings O and Q are prefer-
ably elongated, asshown,and tapering in area
of opening toward the ends of the plunger-

cylinder, and at the ends thereof nearest the

partition M are formed into enlarged open-
ings. The ports or openings N P are prefer-
ably short and of comparatively large area,

90
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rapidly contracting toward the ends thereof

presented toward the diaphragm or parti-
tion M. | o

The chamber or recess H in the sleeve or
casing G 1s formed by boring out the interior
of sald casing or sleeve, thereby leaving the
ends R S thereof of just sufficient cross-sec-
tional area as to receive snugly therein the
plunger-cylinder,the joint beingtight enough

ICO
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to permit the plunger-cylinder fo be shd
back and forth therein, but at the same time
to prevent the operating medium admitted to
said recess from escapingtherefrom. Thecen-
tral, or what may be termed ‘‘normal,” posi-
tion of the plunger-cylinderis such as to bring
the port-openings N P int¢ complete registry
with recess H, and the ends of the plunger-
cylinder to project beyond the ends R S of
casing or slide G for the port-openings O Q
to be completely uncovered. This is the po-
sition of the parts shown in Kig. 1.

Suppose the parts to be in the position
shown in Fig. 1. It will be seen from the
foregoing description that when the control-
valve T is actuated, for instance, to admit
the operating medium to the main c¢ylinder
said medium will pass through circulating-
pipe D and port-opening E into recess H.
The ends R S of casing or sleeve G, fitting
tightly the plunger-cylinder, prevent the me-
dinm from entering either the main cylinder
or the part F thereof except through the ports
N P in the plunger-cylinder, which admit the
medium from recess I into the interior of the

plunger-cylinder, and thence through the

30

ports or openings O Q in the plunger-cylinder
to the main operating-cylinder, and also to

the part I thereof, thereby causing the main

operating-piston B to move in a direction
away from sleeve or casing G. Continued
movement of the main operating-piston ef-
fects, through mechanism presently to be de-

seribed, a movement endwise and in the same
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50

55

160

direction of the plunger-cylinder. Thisend-
wise movement of the plunger-cylinder
through the sleeve or casing (x in the same di-
rection of travel of the main operating-piston
B results in the following action: The port-
opening N is moved into the sleeve S, formed
by the end of the casing G, thereby rapidly
coveringsaid port-opening,asitis of compara-
tively short length, and hence cutting off the
flow of operating medium from port K and
recess or chamber H through said port N, the

plunger-cylinder, and ports O therein, into
During this operation
the port-openings P remain in register with

the main cylinder.

recess I, so that the entire volume of operat-
ing medium admitted to the main cylinder

must pass from recess or chamber H through

port P, the plunger-¢ylinder, and port QQ there-

in; but the movement above described of the

plunger-cylinder, while it permits the ports
P to remain in open communication with re-
cess or chamber H, causes said plunger-cyl-
inder to remove to a position such that the
enlarged ends of the ports Q are received in
the sleeve R, thereby cutting off a portion of

the area of opening of said ports from said.

plunger-cylinder in the main cylinder. It
will also be readily seen that on account of
the decreasing area of port-openings Q to-
ward the end of the plunger-cylinder the flow
of operating medium into the main cylinder
is gradually cut off as the plunger-cylinder
advances through the sleeve or casing G, in

602,660

| the manner above described, until finally the

entire flow ig cut off by the sleeve R, covering
said port-openings. The parts are so ad-
justed and relatively arranged that when this
point in the operation of the apparatus Is
reached the car has arrived at the limit of its
travel in one direction, and hence comes to
rest easily and smoothly and without jar or
bump. In this position the main piston B 1is
at the extreme limit of its travel in a direc-
tion away from the sleeve or casing . 'The
main cylinder and the portion F thereot are
filled with operating medium which is under
pressure on account of egress thereof being
cut off and the weight of the car and its load.
Now in order to permit the piston B to move
in the opposite direction from this limit of
travel—that is, toward the sleeve or casing
G—and at the same time to permit it to have
a rapid initial movement, so that the car will
start off rapidly instead of creeping at the
beginning of its movement, the operator on
the car actuates the control-valve T in the
usual manner to open the circulating-pipe D
to the exhaust. The effect of this operation
will cause the relief-valves K in the end of
plunger-cylinder J to open, it being observed
that said relief-valves are mounted to open
inwardly for this purpose. This opening of
relief-valves K is effected by reason of the
pressure of the operating medium in the main
cylinder, as above explained, and such un-
seating occurs the moment the control-valve
T is actuated to open the main cylinder to
the exhaust. The effect of this is to permit
a rapid initial exhaust of the medium from
the cylinder, thereby enabling the piston B
to move rapidly from the very beginning of
its travel in the opposite direction, and hence
imparting to the car a rapid initial travel
from the limit of its travel in one direction.
This is a most important result, and so far as
I am aware has never been before accom-
plished in a commercially-successful and
practically-operative apparatus.

From the foregoing descriptioun it will be
seen that the only path of exhaust during the
movement referred to is through the relief or
check valve K until the plunger-cylinder J
is moved, by mechanism presently to be de-
seribed and in a direction similar to that in
which the piston is moving, into position for
elongated ports Q to be uncovered by sleeve
R and for ports N to again be brought into
communication with chamber or recess L.
When this point is reached, the pressure with-
in the main cylinder is sufficiently reduced
for the valves K to seat, and the exhaust con-
tinues through ports O and Q into the respec-
tive ends of the plunger-cylinder J, through
ports N and P, chamber or recess I, and port
E. The continued movement of piston B and

plunger-cylinder J toward the head of section

I effects an operation similar in all respects
to that above described—that is, the ports P
become covered by the sleeve R, and the ports
O are gradually covered by the sleeve 5 as
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the plunger-cylinder proceeds upon its travel,
thereby gradually cutting off the exhaust of

-the medium from the main eylinder and con-

sequently bringing the piston, and hence also
the car, to rest smoothly and easily and with-
out jar or bump in the other extreme limit of
their respective travels. When this point is
reached, the main cylinder and the portion
I thereof are exhausted, or substantially so,
of operating medinm and the plunger-cylin-
der has been so displaced from its normal or
control position that all opening to or from
the interior of the main ecylinder is cut off.
When it is desired to move from this limit
of travel of piston and car, the operator ac-

tuates control-valve T to admit operating

medium to recess or chamber H. Thence it
enters one end of plunger-cylinder J through
ports N and O; but ports O being cut off by
sleeve from communication with the main
cylinder a pressure is created in plunger-cyl-
inder J, which effects an unseating of valves
L, said valves being mounted in the ends of
the plunger-cylinder J and arranged similar
to valves in the opposite end of said plunger-
cylinder, except that the valves L are seated
to open outwardly from the plunger-cylinder.
The effect of this operation is to cause the
main cylinder B, and hence also the car, to
move promptly and rapidly from their re-
spective relative limits of travel and in a
manner as above deseribed, thereby securing
the same desirable advantages and results
and avolding the same objections as above
noted. | |

I will now describe the mechanism for mov-
ing the plunger-cylinder and for centering it
orreturningittoits central ornormal position.

The piston-rods C are arranged to pass
through the plunger-cylinderJ, asshown, and
are loosely inclosed in sleeves 11, which are
also arranged to pass through plunger-cyl-
inder J and to project out through the head
of portion I of the main cylinder, suitable
stuffing-boxes 12, through which said sleeves
are adapted to slide, being provided in the
head of portion F of the main cylinder. The
sleeves 11 are rigidly secured in any suitable
manner to the planger-cylinder J, as shown,
forinstance, in Fig. 4, wherein the head of the
plunger-cylinder is shown with countersinks,
in which are rigidly held sleeves 13, which
in turn are swaged or otherwise fixed upon the
sleeves. 'T'he piston-rods C are arranged to

‘pass loosely through the sleeves 11, so as to

be capable of movement independent of the
sleeves. The projecting ends of sleeves 11 are
rigidly secured in any suitable manner to a
follower-plate 14, through which the piston-
rods Care adapted to pass, said follower-plate
being arranged tosiide up and down said rods.

Upon the head of portion F of the main

‘eylinder 1s mounted a plate 15, in which are

adjustably secured the ends of rods 16 17, the
two other ends of said rods being arranged to
pass loosely through suitable perforations in

[ and 9, said rods thereby serving as guides

upon which follower-plate may freely slide.
Mounted upon each rod 16 17 to slide freely
thereon is a plate 18 24, a shoulder 19, formed

70

on the end of one of said rods, serving as a

stop for said platesin one direction, as clearly
shown in Fig. 9. Referencesigns 2021 desig-
nate rods having one of their ends adapted to
pass loosely through perforations in follower-
plate 14, and carrying plates 22 23 at their op-
posite ends,respectively,to which said rodsare
secured. Springs 25 26 are interposed be-
tween plates 18 24 and 22 23, respectively.
A cross-head 27 is carried by the piston-rods C.

The operation of this part of myinvention
is as follows: Suppose the main piston B to
move In g direction away from sleeve or cast-
ing G. The piston-rods Cslide freely through
follower-plate 14 and sleeves 11 until the cross-
head 27 engages said follower-plate, which,
with the plunger-piston J, is moved endwise
coincident with the movement of the piston
and piston-rods, thereby displacing the plun-

ger-cylinder from its central or normal posi-

tion in the direction in which the main pis-
ton 18 moving. The rods 16 17 being held
stationary, the follower-plate 14 slides there-
on and 1s guided thereby. The parts con-

tinue in this arrangement, the follower-plate

14 engaging plates 18 and 24, the plates 22 23

engaging or resting on the head-plate 15, or,

if desired, instead of engaging or resting on
the head-plate 15 directly I may screw-thread
the rods 16 and 17 a portion of the length

75
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thereof, as shown, and mount thereon the

nuis 28 and arrange the same in the path of
movement of the plates 22 23 to engage said
plates. This engagement, whether with the
head 15 or with nuts 28, causes the springs
20 26 to be compressed as the cross-head 27
continues to move, carrying with it the fol-
lower-plate 14 and plates 18 and 24, the ends
of rods 20 21 sliding freely through their re-
celving perforationsin follower-plate 14, By
adjusting the position of nuts 28 the amount
of compression imparted to springs 25 26 may
be adjusted. . |
¥rom the foregoing description it will be
seen that during that portion of the move-
ment of cross-head 27 toward the main cylin-

der before it engages the follower-plate the

main piston is moving away from the casing
or sleeve (3, the plunger-cylinder remaining
stationary. As soon, however, as the cross-
head 27 engages the follower-plate 14 the
plunger-cylinder J beginstobe displaced end-
wise by reason of the rigid connection of
sleeves 11 with said follower-plate and said
plunger-cylinder, respectively, the displace-

ment of the plunger-cylinder being opposed

by the compression of springs 25 26, which
tend to return the plunger-cylinder to a nor-
mal or central position when such compres-

-sion is relieved., | |

A similar operation to that above described
oceurs when the piston-rods move in the op-

follower-plate 14, as clearly shown in Figs. 8 | posite direction—that is, in a direction to
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the end of the cylinder-section.

4

carry the cross-head away from the end of
I will now describe such
operation, supposing the parts to be in the
position above described—that is, with the
plates 22 23 in engagement with stop-nuts 23
or the head of the cylinder and the springs 25
26 compressed to their fullest extent toward
the end of thecylinder. Thispointisreached
when the main piston and the car have trav-
eled to one extreme limit of their respective
movements. When, therefore, the control-
valve is suitably actuated to cause the main
valve to be moved in the opposite direction,
the first effect will be to cause springs 25
and 26 to be relieved of compression by rea-
son of the coincident movement of the cross-
head 27, thereby moving the plunger-cylin-
der in the same direction as the main piston—
that is, to a central or normal position. The
parts continue in this arrangement until the
main piston Bengagestheend of said plunger-
cylinder and they move together. 'T'he
plunger-cylinder is thus positively displaced
endwise by the engagement therewith of the
moving piston B. Continued movements of
the follower-plate cause plates 22 23 to be
drawn toward the springs 25 26 and plates 18
24, thereby effecting a compression of the
springs 25 26 in the same manner and for the
same purpose as above described with respect

to the movement of the parts in the opposite

direction, the plates 18 24 abutting against
shoulders 19 upon rods 16 17. By suitably
adjusting the nuts 29 the amount of com-
pression imparted to thesprings 25 26 may be
regulated. This is the position of paris as
shown in Figs. S and 9.

It sometimes becomes necessary 1n erect-
ing elevator structures fo change the plane
in which the piston-rods C travel, in order
that the cross-head, as 27, carried thereby
may avoid obstructions. I willnow deseribe

‘a construction wherein such change can be

readily and easily made to suit the exigencies
of any particular case, reference being had
to Figs. 6, 7, and 9. | o |
The cylinder-head proper is designated by
reference sign 30 and is movably mounted in
the open end of section F of the main cylin-
der.
30 with a cylindrical hub 31, adapted to re-
ceive in a circularseatformed inand through
The head 50
is also provided with a peripheral flange 32,
arranged to rest upon the outer surface 35 ot
the cylinder end. 33 is aringprovided with
a seat 34, formedin the edge of one facethere-
of and adapted to receive the flange 82 of the
head. By clamping ring 33 to the cylinder
end, as by means of bolts 36, the cylinder-
head is tightly secured in place. DBy loosen-
ing the bolts 36 the cylinder-head 30 may be
rotarily adjusted to any desired position, and
as this head also carried the stulfing-boxes
through which the sleeves 11 pass it will be

In practice I prefer to provide the head |

602,660

head effects a change in the plane in which
the piston-rods reciprocate.

The construction of valves K and L, mount-
ed in the ends of the plunger-cylinder J, is
substantially the same, except, as above ex-
plained, the valves K are mounted to open
inwardly, while the valves L are mounted to
open outwardly. A description of one will
therefore be sufficient.

Referring to Fig. 5, it will be seen that
threaded seats are formed in the end of the
plunger-cylinder which are adapted to recelve

70

75

from the outside threaded plugs 37, the inner -

end of which forms the seat for the valve K.
The plug 37 is provided with a central hub
38, through which isadapted to pass the stem
39 of the valve. A spring 40, arranged to
bear at one end upon a nut 41, carried by the
end of the valve-stem 39, and at the other
end upon the hub 38, serves to normally main,
tain valve K to its seat.

From the foregoing description it will be
seen that the arrangement is such that a stop

8o

can be effected at any point intermediate the go

extreme limits of travel of the car and the
direction of travel reversed, the car starting
off readily and with a rapid initial movement
in the reverse direction.

" Many variations in the details of construc-
tion, arrangement, and location of parts

95

would readily suggest themselves 1o persons

skilled in the art and still fall within the spirit-. __

and scope of my invention. I do not desire
to be limited or restricted therefore to the ex-
act details, sizes, proportions, arrangements,
or locations shown and deseribed; but,
Having explained the object and nature of
my invention and an illustrative embodiment
thereof and having explained the construc-
tion and mode of operation of such embodi-

ment, what I claim as new and of my own in-

vention, and desire to secure by Letters Pat-
ent of the United States, 15—

1. In an elevator apparatus, the combina-
tion of a main cylinder and piston, and a
plunger independent of said piston arranged

to operate in said c¢ylinder, and provided with

port-openings arranged to control the admis-
sion to and from said main cylinder; as and
for the purpose set forth.

2. In an elevator apparatus, a main cylin-

e,

I0G

105

110

der and piston, in combination withamovable

plunger independent of said piston arranged
to operate in said ¢ylinder, and provided with
port-openings and means adapted to be ac-

tuated by said piston for displacing said plun-
oer to control the admission to and exhaust
from said main cylinder; as and for the pur-

pose set forth. -
3. In an elevator apparatus, a main cylin-

der and piston, in combination with & hollow
plunger having closed ends and provided with

port-openings through the shell thereof, ar-
ranged and adapted to control the admission

130

to and exhaust from said main cylinder; as

readily seen that a rotary adjustment of said | and for the purpose set forth.
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4. In an elevator apparatus, a main eylin-
der and piston, a movable plunger independ-
ent of said piston and provided with port-
openings of varying area, said plunger ar-
ranged to control admission o and exhaust
from said main cylinder; as and for the pur-
pose set forth. T

5. In an elevator apparatus, a main cylin-
der provided with the usual port-opening, a
maln piston, a plunger independent of said
piston arranged between said port-opening
and said cylinder and provided with ports
adapted to control the admission to and ex-
haust from said main cylinder, said plunger
adapted to be actuated by said main piston;
as and far the purpose set forth.

6. In an elevator apparatus, a main eylin-
der, provided with the usual port-opening, a
malin piston, a planger independent of said
piston arranged between said port-opening
and sald cylinder and provided with ports of
varying area, and means actuated by said
main piston for moving said planger, whereby
said ports are brought into communication
with said port-opening thereby controlling the
admission to and exhaust from said main eyl-
inder; as and for the purpose set forth.

7. In an elevator apparatus, a main cylin-

der, a plunger provided with ports, means for

normally maintainingsaid plunger in position
for the ports therein to open communication
between said cylinder and the exhaust and
supply, and means for displacing said plun-
ger, whereby the exhaust or supply may be
cub off; as and for the purpose set forth.

3. In an elevator apparatus, a main cylin-
der, a plunger provided with ports of varying
area, means for normally maintaining said
plunger in position for the ports therein to
open communication between said cylinder
and its exhaust and supply, and means for
displacing said plunger, whereby the exhaust
or supply is gradually cut off; as and for the
purpose set forth.

9. In an elevator apparatus, a main cylin-
der, an open-ended casing arranged in said
cylinder in communication with the cylinder
supply and exhaust, a plunger provided with
ports arranged to travel through said casing
and adapted to control communication be-
tween the casing and the cylinder; as and for
the purpose set forth.

10. In an elevator apparatus, a main cylin-

der, an open-ended sleeve or casing arranged.

therein, and in communication with the cyl-
inder supply and exhaust, a plunger provided
with ports and arranged to travel back and
forth in sald sleeve or casing, and.adapted to

control communication between said casing |

or sleeve and the cylinder; as and for the pur-
pose set forth.

11. Inan elevator apparatus, a main cylin-
der, an open-ended sleeve or casing arranged
therein and in communication with the eylin-
der supply and exhaust, a plunger provided

with ports and arranged to move through said |

| said plunger relative tosaid sleeve or casing,

whereby the cylinder supply and exhaust are
controlied; as and for the purpose set forth.

12. In an elevator apparatus, a main cylin-
der, an open-ended casing or sleeve formed
therein and in communication with the ¢ylin-
der supply and exhaust, a plunger arranged
to move through said sleeve or casing, and
provided with graduated ports, and means for
moving said plunger relative to said sleeve,
whereby the supply or exhaust is gradually
cuf off; as and for the purpose set forth.

13. In an elevator apparatus, a main cylin-
der, a casing or sleeve formed therein and in
communication with the eylinder supply and
exhaust, a plunger provided with closed ends
and having ports formed through the shell
thereof arranged in said sleeve or casing, and
means for moving sald plunger relative to

said casing, thereby controlling the cylinder

supply and exhaust; as and for the purpose

set forth. | -
14. In an elevator apparatus, a main cylin-

der, a casing or sleeve formed therein and in

communication with the e¢ylinder supply and

exhaust, a plunger provided with closed ends,
and having ports formed through the shell
thereof, means for moving said plunger
through said sleeve or casing, whereby said
ports are covered or uncovered and valves ar-
ranged in said plunger; as and for the purpose
set; forth. )

- 15. In an elevator apparatus, a main cylin-
der, a casing or sleeve formed therein and in
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communication with the cylinder supply and -

exhaust, a plunger provided with closed ends
and having ports formed through the shell
thereof, means for moving said plunger
through said sleeve or casing, whereby said

| ports are covered or uncovered,valves mount-

ed in each end of said plunger, the valves at
one end being arranged to open inwardly, and
those at the other end arranged to open out-

wardly; as and for the purpose set forth.

16. In an elevator apparatus, a main cylin-
der, a plunger having closed ends arranged
therein, and having a partition formed there-
in midway the length thereof, port-openings
formed in each end of said cylinder, and
means for covering and uncovering said port-

openings; as and for the purpose set forth.

17. In an elevator apparatus, a main eylin-

der, a plunger arranged therein and having a

partition formed therein midway the length
thereotf, port-openings formed in each end of
sald plunger, and relief-valves mounted in
each end of said plunger; as and for the pur-
pose set forth. |

18. In an elevator apparatus, a main cylin-
der, a plunger provided with port-openings
adapted to contirol the supply to and exhaunst
from said main ¢ylinder, a piston and piston-
rods, and means actuated by the movement
of sald rods for displacing said plunger; as
set forth. | .

19. In an elevator apparatus, a main cylin-
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sleeve or casing, and means for displacing | der, piston and piston-rods, a plunger having
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~ port-openings, adapted to control the admis-
sion to and exhaust from said main cylin-
~der, said plunger arranged to operate within -
said main cylinder, and means actuated by
the movement of the main piston for displac-
ing said planger.
- 20. In an elevator apparatus, a main cylin-

6 o - 602,660

der, piston and piston-rod, a plunger having

~ port-openings, adapted to control the admis-
sion to and exhaust from said main c¢ylinder,
valves mounted in said plunger, and means
actuated by the movement of said piston for |
displacing said plunger; as and for the pur- |
pose set forth.
~ 21. In an elevator apparatus, a main c¢ylin-
der, piston and piston-rod, aplungerarranged
. within said main eylinder, and having port-

 openings adapted to control the admission to

- and exhaust from said main cylinder, means
for n01‘mallyholding S&idplungefiﬂpOSitiOH ;
to open communication between said main
cylinder and ifs supply and exhaust, and |
means arranged to be actuated at the limits _ 11es,
of travel of said piston for shifting said plun- | said follower-plate adapted to be moved at
oer; as and for the purpose set forth.

20

22, Inan elevator apparatus, a main ¢ylin-

~derand piston, aplungerarranged within said |
- main cylinder and provided with port-open-
~ ings, springs arranged to hold said plungerin
position to open said main ¢ylinder to its sup-
~ ply or exhaust, and means for displacing said

~ plunger against the action of said springs at

each limit of stroke of said piston; as and for

~ the purpose set forth.

40
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28, In an elevator apparatus, a main eylin-
~ der, piston and piston-rod, a plunger having |
~ port-openings adapted to control the admis-
~ 'sion to and exhaust from said main cylin-

der, rods mounted on said main cylinder, a
follower-plate arranged to slide on said rods,
rigid connections between said plate and said
plunger, and a cross-head mounted on said
piston-rods adapted to engage said follower-
plate and move said plunger; as and for the
purpose set forth.

24. In an elevator apparatus, a main cylin-

| der, piston and piston-rods, a plunger having.
port-openings adapted to control the supply
to and exhaust from said main eylinder, sta-
tionary rods, a follower-plate mounted to 3
slide thereon, rigid connections between said
{ follower-plate and said rods, a cross-head car-
ried by said piston-rods, adapted to engage
| said follower-plate and displace said plunger, |
and springs arranged to return said plunger-
| eylinder to its normal position; as and forthe
purpose set forth. - |

" 95. Inan elevator apparatus, a main eylin-

der, piston and piston-rods, a plunger having

| port-openings, adapted to control the supply 6o
to and exhaust from said main e¢ylinder, =
| shouldered stationary rods, a follower-plate
mounted to slide thereon and rigidly con-
nected to said plunger, rods loosely passing -
| through said follower-plate, and rigidly se- 65
cured to plates, other plates mounted upon
| said stationary rods and adapted to abut
against the shoulders thereon, springs inter-
posed between said last-mentioned plates, =
70
| the limits of travel of the main piston; asand

for the purpose set forth.

cylinder; as and for the purpose set forth.

end thereof in combination with a cylinder
and piston; as and for the purpose set forth.
In witness whereof I have hereunto set my
hand this 81st day of October, 15995.
THADDEUS W. HEERMANS.
Attest:
M. I. CAVANAGH,
S. E. DARBY.

96, Inanelevator apparatus,acylindercon-
structed in sections, one of said sectionsform-
ingthemainoperating-cylinder,and the other _
of said sectionshavingasleeve formed therein
‘adapted to receive a plunger, said plunger
| provided with port-openings adapted tocon- = - |
‘trol the supply toand exhaust from said main
80
- 927. In an elevator apparatus, a plunger,
having port-openings and inwardly-opening
‘valves at one end thereof and port-openings
‘and outwardly-opening valves at the other
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