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SPECIFICATION forming part of Letters Eaﬁent No. ’7_02,534, dated June 17, 1902:
' Application ﬁled deptember 9'." 1601, Sefia.]. No. 74,854. (No model. '

el

To all whom it may concern. -
Be it known that I, LoUIS BRENNAN 01v11

King of Great Bmtem and Ireland, rebldmg
at Woodlande, Gillingham, in the eeunty of
Kent, England, have 1nvented a certaln new
and useful System and Apparatus for Fa-
cilitating the Asceent of Stairs or Inclined

Ways, (fer which I have made application for

Letters Patent in Great Britain, No. 3,415,
bearing date February 16, 1901;

Frenee, No. 302,116, dated Aua'ust 16 1901,)
of which the followmfr is a spemﬁeetlon |

According to this invention, in connection
with stairs or inclines, handles (or eqmvelenb
tractors hereinafter mcluded in the expres-

sion ‘“handles”) are provided, which are.

caused fto travel upward by motive power

when required, so as to serve as tractors,
whereby users are assisted in walking ap the'-
- stairs or inclines.

Each trector-handle may
be caused to travel along a suitable guiding-
support secured to a hend rail, SU.Ch as used
at the side of a staircase, or t0 some support
parallel or nearly parallel to a hand-rail or to
a wall bordering the staircase or the like.

‘Provision ism ade wh ereby the useris enabled

to adjust the magnitude of the upward force

5> as desired, and elso whereby the tractor-han-

dle on bemﬂ' released will be automatically.
and rapidly returned to its initial or lowest
position on the guiding- support S0 as to be
ready for the use oi enethel person desirous
of obtaining assistance. Means may also be
provided fer stopping the descent of the han-
dle at other points, so as to obviate waiting

~ at the footof the stairs until it has eompleted

40

1ts descent.

My invention mey be cermed out in vari-

018 Ways.

Referring to the eecompa,nymcr dl&Wll’]“’S,

which illustrate, by way of example, one ar-

‘rangement of apparatus according to this in-
“vention, Figure 1 is a sectional side view of

two ﬂwhts ef stairs each provided with appa-
In the

ratus fm facilitating their ascent.

- caseof thelewerﬂwht the eppel atus isshown

in Belfrlum |
No. 125 658, dated Auwust 16, 1901 and in

| '10wuerdagmnebaeeldent when-

the handle is being used it is prevented from:
returning down the guiding-support by the
engagement of a non-return pawl or pawls
- with a fixed rack.

‘bordering the stalrs.
front view of a portion of a broad flight of
stairs provided with several sets of my ap-
| paratus, the set on the left being attached

‘-the lme C ¢, Fiﬂ' 5.

| attached to an ordinary hand-rml SUDpOI‘ted’
by the balusters, while in the case of the up-

per flight the apparatus is attached to a wall
Fig. 2 is a sectional

to the wall and that on the right to the ordi-
nary balusters.

other supports are provided, each having fit-
ted toit two sets of apparatus adapted for use

55

6o

- At suitable lnterve,ls in the -
| breadth of the stairway additional balusteror

by persons on opposite sides of the support. 65

_Fig. 3 illustrates the application of the inven-
_131011 to assist persons in walking up or elimb-
ing an irregular ineline, such as a cliff or hill-
sice.
case supported one beyond another on tres-.
tles, standards, or the like.
| showtoalarger Scale longitudinal Vertlcelee(,-
| tions of the upper and lower portions, respec-
tively, of the apparatus, the middle portion .
‘thereof being omitted from these figures.
518 a sectlenel elevation showing the hendle
Fig.6isa -
sectional plan of that part of the epparetus'

Several sots of apparatus.are in this

Kig.

and other parts of the appar atus

shown in Fig. 4. Figs. 7 and 8 are respec-
tively trensvelee sections on the lines @ @ and

Figs. 4 and 4*

30

b b, Fig. 4. Fig. 9 is a transverse section on

Kigs, 15

1listhe tractor-handle, and 2its guiding-sup-

Figs. 10, 11, 12, 15, and -
14 are reepecbwely transverse sections on the

| linesdd, ee, f'f, gg,and h h, Fig. 4.
.130 22 are detail views heremefteI referred to.

port, which is secured to a wall or is otherwise

supported parallel, or approximately so, with
the general inclination of & flight of stairs or
mehne as illustrated in Fws 1 to 3. The

90

0'111d1n0'-suppert 2, when the epparetue isap-

plied to a flight of etews may conveniently be

of a length corresponding therewith.

Supported above and parallel to the ﬂ'mde '

2, by means of standardsor brackets 3 seeured.
thereto is a eylinder 4, fitted with a piston 5,
| Hig. 4, promded with cup-leathers 6 or ether. |
paekmﬂ' and adapted to be actuated bycom-

pressed airorother fluid admitted tothe cylin-
der. To the piston 5 is securely attached a
flexible connector, such as asteel or other suit-

100

able metallic tape or cord 7, that passes in an

air-tight manner through the piston 5 and the

ends S of the ey]mder eud extending around
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the upper and lower ends of the apparatus,
hasits ends connected to a slide or earriage 10,
(hereinafterreferredtoasa ‘‘slide,”) carrying
the tractor-handle 1 and mounted upon the
cuide 2. Thus downward movement of the
piston 5 1n the ¢ylinder 4 causes upward move-
ment of the slide 10 and tractor-handle 1, and
vice versa. The guide may consist of a bar
having a vertical web 2%,with a pair of lateral
flanges 2 on one side thereof and formed with
oppositely-arranged longitudinal grooves 2¢,
adapted to receive and hold the slide in place
between the flanges.

The compre ssed air or other fluid for actu-
ating the piston and hereinafter referred to

as ‘‘compressed air” may be forced into ares- |

ervoir by means of a pump driven by an elec-
trie, hydraulie, or other suitable motor. The
motor may be arranged to automatically re-
store the maximum pressuare to the reservoir
each time the pressure therein falls below a
predetermined limit. Theair supplyvand ex-
haust passages or pipes may conveniently be
arranged within the guide-bar 2, the web of
which 1s suitably recessed on the inside for
t'he purpose. The slide is formed or pr ovided
which the lmndle 1 i3 80 hmff-"ed that wh{}n re-
quired for use it can be Bm‘hed upward and
that when released it will turn down beneath
the guide 2, in which position it will not be a
source of danger during its return or down-
ward movement. | |
13, IFigs. 4, 6, and 7, is the pipe which leads
the compressed alr from the reservoir to the
apparatus. 'T'he pipe 13 is connected by &
passage 14, I'ig. G, whiceh is controlled by an
automatic stop-valve 15, the passage 15%, the
perpendicular passage 15°, the longitudinal
passage 15° and the two branch passages 10
167, with the inlet-chambers 17 17* of the
valves 18 187, which respectively regulate the
admission of compressed air to the upper and
lower ends of the c¢ylinder 4. The valves 18
18%, which are identical in construction, are
adapted to close the respective apertures 19
197, formed in the partitions that separate the
inlet-chambers 17 17%
20°. These latter communicate by passages
21217 with the two ends of the eylinder. The
valves 18 18~ are oppositely arranged end to

end, as shown, and open or lift toward their

respective chamber 20 20%. 'Theyare formed
with eylindrical bodies that extend through
the apertures 19 19%and chambers 17 17< and
fit accurately but freelyin the cylindrical por-
tions of the casings 22 227, The bodies of
the valves are reduced in diameter between
their heads which close the apertures 19 197
and those portions which fit the casings 22
227, and the valve-seats and the said cas-
ings areof equal area, so thatthe valveis bal-
anced whenclosed. Wealk springs2323<may
be provided to insure that the valves shall
close. The valves 18 18* have passages 24
24~ formed thro

irom the chambers 20

agh them which communieate |

702,534

guide-pulleys 9 and 9, respectivelylocated at | with the chambers 20 20% tllt‘ough_epenings

25 25, 20 26 are valves which control the
exhaust of air from the respective ends of the
cylinder 4 through the passages 24 24, 1'he
sald valves 26 26~ are situated in exhaust-
chambers 27 27%, into which the outer ends
of the respective valves 18 18 project and
which are connected by branches 28 28* to a
common exhaust-pipe 29. The valves 26 26~
are adapted to seat upon the outer edges of
the ends of the bodies of the valves 18 18-,
so as to close the passages 24 24~ and the
valves 26 26% and 18 and 18~ are therefore of
the same effective area. The valves 26 26
are provided with spindles 30 30%, which ex-
tend in opposite directions through the ends
of the valve-casings. Joints in the air-pipes
Or passages may be made air-tight by means
of washers of packing material inserted in re-
cesses formed in the faces of the parts to be
joined together, the arrangement being such
that the securing together of the parts com-
presses the packing material. .Suitable pacl-
ing material for making these air-tight joints
18 the material known as ““ velvril,” but any
other suitable material may be employed.
The guide-pulley O has its axle mounted in
a movable frame 54, which is caused by the
tightening of the tape 7 to move toward the
guilde-pulley 9* in opposition to a spring or
springstending to keep the pulleyin its outer-
most position. In the arrangement illus-
trated the pul]@y fmnm 34: rests at each end
upon supports 85 and 35* and abuts against
a piston 30, that kas in acylinder 88, .'E.Ll]f] 1S
pressed outwardly by a spring 37 with suflfi-
cient force to prevent undue sagging of the
tape 7. 'T'he piston 306 has pre ssed ag E:'Lllilf:.t it
a vod 59, that extends through a wmde 40 1n
the Q}*liuder—eover 41, sald 1"0(1 1_1:;win o at-
tached to its inner end a plate 42, between
which and the cover 41 is a spring 43, tend-
ing to keep the rod 39 in contact with the pis-
ton 56, "1'o the outer end of the rod 39 is at-
tached one end of a frame 44, which, as will
be seen from [Fig. G, incloses both sets of
valves and whose length is such that when in
1ts mid-position its ends allow the release-
valves 26 26™ to be open, while the admission-
ralves 18 18 are closed. The frame 44 is
moved in one direction by the pulley-frame
54 and piston 36 and in the opposite direction
by the spring 45. This spring, acting on the
valve 18%, regulates the pressure of air be-
neath the plston 5, and thus controls thespeed
at which the slide 10 moves on the return
stroke. The cylinder 38 (see Iig. 4) is in
communication with the passage "’1 which
leads to the.upper 2nd of the (‘y]mdm* 4
through a by-pass 45, Figs. 4 and 7, and thus
the pressure in the eylinde: 38 18 always the
same as that in the eylinder 4 above the pis-
ton 5 and acts, oﬂ‘eth{*l with the springs 37
and 43, in 1'esist111f 1nward movement of the

pulley-frame 54. The valves 18 and 26 and

18% and 26%, controlling the distribution of
compressed air to and from the upper and

70
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lower ends of the eylinder-4,_.respeotiv,ely, |
are reguiated by inward or outward move--
ments of the pulley-frame 34, which oceur

- whenever a varialion in the tension of the

tape 7 takes place. :

It is to be observed that the combination--
valves 18 and 26 or 18% and 26> possess char-

- acteristic properties apart from acting as ad-

10

I5

20

‘mission and discharge valves. They also act.
as reducing-valves of a new type, serving to
supply air from a reservoir at a higher pres-.
sure to a cylinder-at a lower pressure, the
pressure to which the air is reduced depend-
‘ing-on the load applied to either of the spin-
dles 30. So far the action is that of an ordi-.
nary reducing - valve.

that the valve 26 is held against the cylin-

drical end of -the valve 18 by the same load

which acts to open the valve determines that

the valve 26 shall open to the exhaust-pas-
sage whenever the air-pressure under it shall

-exceed the force exerted upon the spindle 30.

30

35

40

When this occurs, the valve 26 discharges

from the chamber 27 till the- pressure falls

sufficiently. In this manner the pressure
within the said chamber rises and falls with

the rise and fall of the force applied to the

said valve 26. This property enables me to

maintain a chamber at a varying pressure,

rising and falling as the force on the valve

‘risesand falls. Thisvalvecombinationforms

a part of my invention which may be applied
to other purposes than those hereinbefore de-
scribed. The form shown in the drawings I
find to be the best; but I may modify the form
without departing from the invention. - .

~The end of that part of the tape 7, Figs. 42
and 15, which passes around the upper guide-

pulley 9 is connected to one arm of a bell-
crank lever 50, mounted in the slide 10 by the

stirrup-frame , 53, and the end of that part
which passes around the lower guide-pulley

~ 9* is connected to a lever 51, also mounted in

45

o

 its end outwardly-projecting lugs 542, formed
55

‘the slide 10, by the bar 54.. As will be seen

from Figs. 4*and 15, the upper end of the tape
7 1s secured between plates 52, that are piv-
oted to the stirrup-piece 53, which has in-

wardly-projecting lugs 53%; that are engaged

by the forked lower arm of the lever 50. The

other end of the tape 7.is secured to the bar

'l

50, KFig. 4% there is mounted in the slide 10a

o4, which extends into the stirrup-piece 53
and through the fork of the lever 50 and an
opening in the lever 51, as shown, and has at

with knife-edges which work in V-grooves at
the back of the lever 51. The lever 51 ex-

tends downwardly into that part 10* of the

slide 10 which forms the non-rotatable portion
of the hinge of the handle. The part 10? is

hollow, and the handle is attached to it by

means of ball-bearing connections 55 at each
end. The lower end of the lever 51 is linked
by a skeleton or loop 56, which is coaxial with

The fact, however,

Nl

jecting. _from the end of -'thé handle. The.le-
ver 57.18:pivoted on a knife-edge 57, secured

to and within.the- handle,-and the link'56 is

provided with center-point bearings 56, so
1 as to enable the handle to beturned aboutits

hinge. - S S
. In order that when the slide approaches:the
lower end of the guide the supply.of air may
‘be cut.off from the lower end of the eylinder
‘by the closing of the valve 18% and: that: the

release-valve 26 may open, there is attached

5

to the lever 50 an additional arm 61,(see Figs. -'

4%, 5, 9,19, and 20,) which overhangs one side
of the slide, and as the slide approaches the
end of its downward stroke slides along and
18 raised by a bar 62, having a cam:-surface

80°, (indicated by dotted lines in Fig. 4%;) thus

causing the lever 50 to tighten the tape and

| move the puiley-frame 34 against the .action

e Sl

of the springs 37 and 43, thereby causing:the

80

valve-frame 44 to move to its mid-position ,'

clear of the valves, leaving both the exhaust-
valves open. - To enable ‘the descent of the

slide to be stopped at intermediate points at

62, with cam-surfaces 80, are so mounted on
longitudinally-arranged hinges 81 as to nor-

mally incline outwardly, as indicated by dot-

ted lines, clear of the arm 61 of the bell-crank
lever 50. Connected to each bar 62 is an:ex-
ternally - projecting button-82, by pushing

which the bar can: be turned into the path of

90”“

intervals along the guide:2—for instance, at
~each standard 3,Figs.5 and 9—additional bars

100

the arm 61, so as to act in the same way asthe
fixed bar at the bottom of the guide. When"

the pressure is removed from the arm . 61:by

the raising of the handle, the bar 62 willfall

outward into its normal position.  The cam-

tance and. are of a suitable shape to raise the
arm 61 without shock to the height required

for the purpose of actuating the valves, as de-
‘seribed, and are then- continued for some
length in a straight line parallel to the direc-

tion of motion of the slide in order tohold the

arm in the . position indicated while the mo- |
115 o ]

mentum of the slide is beingovercome bythe
friction of the various parts of the apparatus.

11O

The bars 62 only partly tighten the tape, the
raising of thg'handle into the position for use

being adapted to further tighten it. For this
purpose beneath the upper arm of thelever

120

vertically-movable bolt 63, which as it rises

further actuates the lever 50. The arm 61
‘and the lever 50, which is shown detached in

Figs.-19 and 20, may be connected:by a nar-
row key-piece on the arm entering a wide key-

‘wayintheleverin such wise that when thebolt

125

63, Ifigs. 12 and 4", is raised and.comeés in con- -

‘tact with the upper arm of the lever 50the lat- -
ter will be partly turned-and the tape 7.fir-

130

mal p [he: 105
surfaces 80* are formed at the forward ends of |
the bars 62 and continued for a sufficient.dis-

| ther tightened, but the arm 61 will remain sta-
tionary. In order that the turning upward
of the:handle shall cause the bolt 63 to rise,

“the hinge of the handle and extends through
the upper ball-bearing connection.55 to a
bent lever 57, against which bears a push pin

or bar 58, ‘that,carries a thumb-knob 59,.p_r0'-~l :.bh'e.,handle-"lms* secured toit by a. set{-__scre'w, -
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Fig. 4%, a coupling-bar 66, the inner end or
head of which is formed with a clutch that
engages with a corresponding part upon the
end of a rotary block 67, that 1s mounted upon
ball-bearings 68 in the tubular part 10* of the
slide 10. The block 67 1s cut away so as to
form a cam-surface 69 (see Figs. 4* and 12)
and to receive on each side thereof projec-
tions 63%* on the bolt 63, that hold the block 67
in place longitudinally. The cam 69 acts
against an antifriction - roller 70, Fig. 1Z,
carried by the bolt 63. The head of the
clutch-bar 66 is formed with a peripheral re-
cess 662, (see Figs. 4* and 13,) into which a
projection 53° on the stirrup-piece 53, I'igs.
13 and 15, enters when the handle is lowered
and the said stirrup-piece has not beendrawn
to the right hand, Fig. 4*, by the raising of
the arm 61. On the raising of the arm 61 the
projection 53° moves out of the recess 66* and
releases the handle, and on the raising of the
handle the cluteh-head will pass behind the
projection 53°, thus preventing its return and
taking the direct strain of the tape off the
bell-crank lever, antifriction-roller, &e.

As will be seen from the drawings, the le-

~vers 50 and 51, the block 63, and other parts

fixed to or carried by the slide 10 are so
formed as to permit the passage through them
of the bar 54 and the cover-tape 99, herein-
after described. -

Springs 73, Figs. 4* and 15, tend to draw
the ends of the tape together in opposition to
the springs 37 and 43, Fig. 4. Thesprings 73
are at one end connected to pins on the stir-
rup-piece 53 and at the other to a yoke 74,
pivoted to the bar 54.

RBetween a nut 75, Fig. 4*, on the push pin
or bar 58 and the outer end of the handle is
a spring 76, which acts in conjunction with
the springs 73 and is so arranged as to main-

tain the knife-edge or center-point bearings
of the mechanism actuated from the thumb-

knob 59 in their proper positions. These
three springs act in opposition to the springs
37 and 43 and serve to relieve or assist the
pressure required on the thumb-knob.

77 is a strong short spring interposed be-
tween a nut or collar 78 on the push pin or bar
and the inner end of the handle to which it is
attached. It formsan elasticstop and resists
outward movement of the thumb-knob 59.

In practice it is advisable to so adjust the

" tension on the tape 7 by means of a screw 114,

I'ig. 4°, acting on a bracket 113, carrying the
lower guide-pulley 9%, that on the handle be-
ing raised into the horizontal position ready
for use and before the thumb-knob 1s pressed
the valve 26, Fig. 4, is closed and the valve
18 is so far opened as to allow. the pressure in
the cylinders 4 and 38 to rise slightly, but not
sufficiently to move the piston 5. On this

taking place the pressure acting upon the
piston 36, Fig. 4, which, together with the
; valve 26, has a combined area equal to twice
that of the cylinder 4, will force it outward
against the resistance of the elastie stop 77,

|
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Fig. 4*, acting through the tape 7, until the
valve 18 is closed, when no further rise in
pressure will take place in the cylinders 4 and
38. Upon a backward pull being put on
the handle without the thumb-knob being
pressed the frame 34 will thereby be moved
inward, the valve 18 will be reopened and ad-
mit more air to the e¢ylinders until the pullis
balanced, when the valve will again close, as
before. On the pull being relaxed the pres-
sure of air in the cylinder 38 will again force
the piston 36 ontwardand allow the valve 20
to open and the air-pressure to be propor-
tionately reduced. Thiscounterbalancing ac-
tion of the air in the cylinder 4 is so rapid
both in rising and falling that even if the
non-return pawl, to be hereinafter described,
was entirely removed no appreciable motion
of the handle would be felt to take place, and
were it not for the introduction of another
force tending to destroy the equilibrinm no
motion of the slide and handle could be ob-
tained. This additional force is introduced
by the pressure of the thumb upon the knob
59, which will cause the tape 7 to be tightened,
the result being to again reopen the admis-
sion-valve 18, increase the pressure of air in
the cylinder, and this extra pressure not be-

| ing counterbalanced by an equivalent pull

upon the handle will produce a movement of
the piston 5 and the slide carrying the han-
dle at a velocity depending on the amount of
pressure placed upon the knob. On remov-
ing the thumb-pressure from the knob 59 the
air-pressure in the cylinders will again fall
to that corresponding to the pull upon the
handle and the forward motion will cease.
To complete the eycle of operations, on the
handle being released the air-pressure in the
cylinders will fall to the slight pressure be-
fore mentioned, and on the handle turning
down by gravity beneath the guiding-support
the tape will be relaxed, with the result that
air will be admitted to the lower end of the
cylinder, causing the slide and handle to re-
turn down the gnide until arrested by one of
the bars 62, as before described. |
83, Figs. 17 and 18, is a rack secured to the
cguide-bar 2, and 84, IFigs. 4%, 16, and 18, isa,
pawl pivoted upon the upper surface of the
bolt 63. In the event of the tape breaking
or of pipes bursting, &e., this pawl prevents
backward movement of the slide, and is thus
a safeguard against danger. The rack and
the pawl (see Figs. 17 and 18) are so formed
that as the latter is moved upward with the
bolt 63 by the raising of the handle 1 1t is
caused to assume the proper attitude for en-
gagement with the rack, having been during
its descent first caused to assume 1ts central
position. The rack is double, the teeth 85
being disposed alternately and face to face
on opposite sides of a shallow channel of a
shape in section somewhat resembling an in-
verted V. The pawl 84 (see IFigs. 4*, 16, and
18) decreases in height and width toward 1ts
pivot and is beveled at 84%, Kig. 18, on its
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under side.
eled under suile of the pawl to bear during its |
downward movement against the beveled
walls 86, Fig. 18, of the Slot in which the bolt
63 works and to thus center itself, while the

doubly-inclined upper portion of the pawl

- will during the time it is being lifted slide on
~ the mclmed portions of the rack-teeth until

I0

20

25

~as it nears the ends of its strokes.
ably these springs are bare at the ends against

45

45

b 7 passes.

‘passage through it of the tape 7.
ing or lip leather is secured in position by
screwed ring 96, Figs. 4 and 4*,

the pawl comes to rest in the deepest part of

‘the channel, when ascentof theslide10 along

its gnide 2 w111 cause the pawl to turn to and
from about its pivot as it passes over the

‘teeth of the rack.

At each side of the .plston 51s a leather-

faced plate or disk 88, loosely fitting the cyl--

inder 4and having the tape 7 passing Cth ough
a slot in it, as shown in Fig. 4. The plate or

disk is held at a short dlsta,nce from the pis-

ton by a light coiled spring 89 and is adapted
to seat 1tself around the air communication

21 21% in the end of the eylinder just before

the piston completes its stroke, the air in-
closed between the piston and the plate or
disk then serving as a cushion. Thearea of

the air commumcatlon 18 enlarﬂ'ed at its in-

ner end, as shown, to prevent retardation of
the retum movement of thepiston. Instead
of orin addition tosuch an air-cushion strong
buffer-springs 90, Figs. 4 and 4?®, may be ar-

ranged at the two ends of the ﬂmde 21in such

posmons as to act as cuqhwns for the slide
Prefer-

which the ends 91 of slide abut, as shown
and are secured by their other ends to thelr
supports.

KEach end of the cylinder 4 is closed by
means of a plug 8, Figs. 4 and 4*, which is
formed with a slot 92 throucrh which the tape
Into the SlOt 92 there extends a
packing-leather, {see Figs. 21 and 22,) formed
of two L-shaped pieces of leather 93, arran ged
back to back and cemented to a leather disk
04, which is formed with a slit to permit the
KEach pack-

means of a
between Wthh and an. mternal shoulder on

the standard the outer edge of the leather

disk is cla,mped thus makmw an_ air-tight

joint, the alr-pressure serving to keep the.
leather lips in close contact with the tape.
Insteadof lip-leathers metallic or other pack-
~ ingof any suitable kind may be employed.

55

97, KFigs. 4,4, 5, 6, 7, a,ndS is a cover-plate

whmh 18 seeured to the ba,r 2 and e‘{tends -

~in a downward dlreetmn over its front, as

" 60

‘shown.. Between the lower edge of the cover-

plate 97 and the lower flange of the guide 2

 there is left a slot 98, Figs. 8 and 9, throuwh_
- which the part 10® of the glide to Whmh the |
handle is hinged projects.

The slot. 98 1is

closed both in front and behind the slide 10
by means of a cover band or tape 99, which |
18 secured to the guide by plates 115 1153,
F01 the 1)11rpose of enablmg

Kigs. 4 and 40

l

gage with each other.

‘sides becomes equal

valve 15 130 open.

This formatlon causes the bev- I that part of theslide Whleh carries the ha,ndle .
‘to project through the slot 98 the tape 99 is

bent upward and over said projecting part

in the form of a wave, which travels with the

slide. The tape or band 99 thus.closes the

‘slot 98 except at the part occupied by the
slide, with the movement of which it does.
not interfere.

Toward each end of the slide
10 the band or tape 99 lies between suitably-

curved upper and lower guide-surfaces 100
42, respectively, whlch guide it in

1003, Fig.
easy curves throuﬂ*h the slots in the levers

and bolt on the hde through whichthe tape 7 o |
8o .

extends, and that part of the slide.over which

the tape 99 passes is also suitably curved.
‘Beyond the slide the edges of the cover-band -

99 rest on lips or 1edﬂ'es 101 102, Figs. 8 and
9, formed, respectwelv, upon the cover-plate
97 and the lower flange of the gnide 2, the

band or tape thus serving to mﬁlose the work- o
ing parts of the appar atus in such wise as to

protect them from damp, dirt, and inseets.

105, Figs. 4 and 6, is a. small relief-valve

Wthh reﬂ*ula,tes the escape of air through a
passage 106 Fig. 6, from the back of the au-
tomatic stop valve lo ‘which is interposed be-

70

go

tween theair- supply and the admission valves

of the apparatus in order to reduce waste of
95 -

compressed air by leakage past said admis-
sion-valves when the tractor is not 1n use.

The valve 105 is carried by a frame 107, which -
is pressed by a spring 108 toward t,h_e right, .

SO as to Leep the valve 105 closed.
109, KFig. 4
port 35 one end of said lever projecting into

frame 34.

110111 ampm]eotmns formed ,respectively,
105

on the frames 34 and 107 and adapted to en-
With this arrange-

, 18 a lever pivoted on the sup-:

‘the frame 107 rmd the other into the pulley-_ -

ment when the tape is tightened so as tomove

ward the right the frame 107 will be moved

in the oppos1te direction through the lever

the pulley-frame 34 from its mid-position to-

I1XIO

109 and the relief-valve 106 opened, and the
stop-valve, being thusrelieved of pressure on

the one side, w i1 also quickly open.
return to its mid-position of the fra,me 34 the
spring 108 will again close the valve 105, and

spring shown as soon as the pressure on both

moved beyond 1ts mid- posmon in the other
direction to the left, the frame 107 will be

On the "

If the frame 34 be

75 -

100

I15
the stop-valve 15 will be also closed by the

120

moved with it by the engafrement of the pro-
jections 110 and 111, and the relief-valve 105
will be again opened so as to allow the stop- - _-

From this mrangement 1t
follows that on the arm 61 being raised by one
of the bars 63 the stop- valve 15 will be clocsed
and leakage prevented.

I25."

The guide-pulleys 9 9¢ of the tractor-tape
7, whmh are protected by suitable covers, as

| shown may be mounted on ball or other bear-

ings 112 1122, so arranged as to allow of the

1'30 |

pnlleys read1l3 ahmnc-' themsel“'es to the tapea .
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116, Fig. 13, is a buffer of rubber or other
suitable material for preventing noise being
caused by the handle when it falls beneath
the guiding-support.

c A suitable reservoir-pressure ol air for
working an apparatus such as above de-
seribed is approximately seven kilograms per
square centimeter when the piston 5 has an
area of one square ineh; but this may he va-
ried according to circumstances.

In some cases it may be desirable to remove
dust and moisture from the compressed air
and to reuse the air as far as may be possi-
ble. This may be done by leading the air ex-
hausted from the cylinders back to the pump,
which recompresses 1t 1nto the reservolr.

'5

It is to be understood that I reserve to my-

self the right to vary the form, dimensions,
proportions, materials, and other details as
may be found desirable in carrying out mny
invention, and although the combination and
arrangement of parts constituting the com-
plete apparatus which 1 have described and
illastrated by way of example is one which
wilil be found to give verysatisfactoryresults
in actual practice yetitisto be distinctly un-
derstood that I desire toreserve to myself the
exclusive right not only to the said appara-
tus in 1ts entirety, but also to the various
novel features embodied in my invention,
whether the same be used in combination or
be employed separately.

It will be evident that in some cases it may
be found advantageous to construct appara-
tus for facilitating the ascent of stairs and
inclines (which expression is intended to in-
clude the sides of hills and any other incline
capable of being ascended) wherein features
of my Invention might be combined with de-
vices other than those herein specifically de-
scribed for fulfilling like functions, and I de-
sire to expressly point out that the so-called

2Q
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““tractor” may be anv suitable device capa- |

ble of being grasped or engaged by hand and
of being caused to travel in the manner and
for the purpose set forth, the particular con-
struction of handle I have desceribed and illus-
trated being merely an example of what I
have found suitable. |

IHaving now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. In an apparatus for facilitating the as-
cent of stairs and inclines, a suitable guiding-
support, a part to be grasped by the hand
adapted to reciprocate back and forth on said
guiding -support, a power propelling-Dband,
means for operating it in either direction, &
device for connecting and disconnecting the
movable part with the band, substantially as
described. |

2. An apparatus for facilitating the as-
cent of stairs andinclines comprising in com-
bination: a movable part to be grasped by the
hand which is permanently connected to a
motor; means for starting the motor, means
for antomatically reversing the motor to re-
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" turn the movable part to its original position,

and means for automatically stopping the mo-
tor when the original position is reached. -

3. An apparatus for facilitating the as-
cent of stairs and inclines comprising in com-
bination: a movable part to be grasped by
hand; a cylinder containing a piston oper-
ated and controlled by fluid-pressure, the pis-
ton being connected to said movable part;
means for admitting discharging and con-
trolling flow of fluid to and from the said eyl-
inder; means for reversing the direction ot
the fluid-flow to return the piston and the
movable part to its original position, and
means for antomatically stopping the piston
when the original position is reached.

4., An apparatns for facilitating the as-
cent of stairs and inclines comprisingin com-
bination a movable part to be grasped by

70

75

3o

hand; a cylinder containing a pisten oper-

ated and countrolled by fluid-pressure, the pis-
ton connected to the said movable part by a
flexible band which passes over pulleys and
is streteched by them; means for varying the
tension of the band controlled from the mov-
able part grasped by hand whereby the cen-
ters of the pulleys are caused to vary their
distance from each other; means for operat-
ing the valves controlling the motive fluid by
the change of position of the puileys whereby
the rate of motion of the piston is varied as
desired; means for reversing the direction of
the fluid-flow to return the piston and the
movable part to its original position, and
means for antomatically stopping the piston
when the original position 1s reached.

5. An apparatus for facilitating the as-

cent of stairs and inelines comprising in com-

bination: a movable partto be grasped by the

“hand, a c¢ylinder containing a piston operated

and controlled by fluid-pressure, the piston
being connected to sald movable part, means
for admitting and discharging the flow of fluid
to and from said ¢ylinder, means whereby the
amount of flow of motive fluid may be con-
trolled by the person using the apparatus, and
means for reversing the direction of the flow
of fluid to return the movable part to initial
position. |

6. In an apparatus facilitating the as-
cent of stairs or inclines, (@) a tractor, (D) a
motor-cylinder fitted with a piston, (¢) a flexi-
bleband orcord, (d)amovable forward pulley
and a stationary rearward pulley around
which the flexible band or -cord passes, (e)
means for counterbalancing the pull upon the
handle or tractor which means comprise a
compound valve for controlling the distribu-
tion of motive fluid to and from the forward
end of the motor-cylinder and a cylinder
which communicates with the forward end of
the motor-cylinder and contains a piston
which serves as a supportor abutment to the
movable pulley, substantially as described.

7. An apparatus for facilitating the as-
cent of stairs and inclines comprising a motor

eylinder and piston, a handle or tractor, a
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 tape Whlch extendsin the form of a wave over
the said prOJectmﬂ' portion of the slide and-
through the slide in such wise as to protect

- relatively to the said rack by the turning of
- the handle into the posmon for use, substan- |

35

flexible connector between the b&ld piston and
the said handle or tractor which flexible con-

nector passes around movable and stationary
pulleys, means for counterbalancing the pull
upon the handle or tractor, and means where-

by a force additional to an(] independent of |
~ the pull on the handle or tractor may be ap-

plied by the user through the connector to the
- movable pulley. thereby admitting motive

flaid to the upper end of the motor cylinder

S0 as to increase the pressure therein which
pressure (being unbalanced by the pull on the

handle or tractor) will cause movement of the

motor-piston and upward movement of the

handle or tractor according to the require-
ments of the user, subst antmlly as desecribed.
8. In a,pparatus of the kind hereinbefore

referred to, the combination of aslotted guide,
a slide mounted thereon, a handle hin ﬂ'ed to a;;
portion of the said bllde ‘which  projects

through the said slot, and a-cover band or

the working parts of the apparatus from dirt,

- dust and 1nseets, substantially as deserlbed
- 9. In apparatus of the kind hereinbefore
referred to, the combination of agnide, a slide |

mounted thereon a handle hmﬂ'ed to the said

slide, a fixed raek and a non-return pawl

which is brought into its operative position

tlally as described.

10, F or facilitating the ascent of stairs and

inclines; apparatus comprising a handle or

tractor “thh is arranged to slide on a guide

40

“said handle or tractor is hinged in such a

45

‘more or'less parallel to the stairs or mclme

and is attached by a flexible connector fo a
piston working in a cylinder, characteristic
features of the arrangement being that the

manner that by raising it the dewee control-
ling the distribution of motive fluid to the

tWo ends of the cylinder will be brought from
-its mid or central position to such a posuslon
as to just open the admission-vaive to.the
upper end of the cylmder whereas the fall of

“ stopped and a further chmaetemstle feature 5 5
being that the said -handle or tractor 8. pm--

vided with means Whereby, at all parts of its. o
travel, the distribution of motive fluid toand .

from the eylmder can be. controlled by the

user to suit his or her requirements. - 6o. .

11, In apparatus of the kind herembeforel_ - o

referred to, means for stopping the descent of
-the handleor tractor comprising abar having a o
'eam—smface adapted to so act on aleveras to

central position substantially as deseribed,
whether such bars be fixed at the bottom of - |
‘the guide, or.be movable at mtermedla,te 70
‘points thereof. |
12, In. apparatus of the kind herembefore_-' -
| referred to, a compound fluid- -pressure-regu-
lating valve which comprises admission and

relectse valves whereof the :Eormer can . be 75 |

._.opened and the latter closed by.a load which
is capable of variation at the will of the user,

_.Increase the tension of the flexible connector 65 R
' and bring thedevice which controls the move- .
‘ment of the ‘distribution- valves to its mid. or '

the arrangement being such that theloadson R

the admlsswn and relea,se valves of the com-
seribed.

referred to, an automatic stop-valve inter-
.posed between the motive-fluid supply and

‘the purpose of pleventmg leakage when the
‘apparatus isnotin use; the rehef-valve which

regulates the opening and-closing of the said.
| stop-valve being adapted to be. opened to.al-

or other of the admission-valves is about to-

| be opened, substantially as described. IR
14. In apparatus of the kind herembefm e

referred to, a slide having a ha,ndle or tractor

10 the ends of the flexible connector between .
it and the piston of the motor-cylinder and
‘means for tightening the said connector, the .-
construction, arrangement and operatlon be-
ing. substanmally such as descrlbed cLIld illus- 106
1trated o S
In witness whm eof I have hereunto set my

the handle or tractor will permit the move- | hand n presence of two w1tnesses

ment of the said controllmﬂ' device into such
a position that motive ﬂuld will be admitted

to the lower end of the. m0t01 cylinder and |

~ the handle or tractor will then be caused to

Wltnesses L
- M. ATkIN LOU: ADAMS, L

- travel downward along the guide until | ) ALBERT E. PARKER

13. In appal a,tus of the kmd herembefore | -

hinged the1 etoand. prowded with connections ¢ 5 |

LOUIS, BRENNAN* o

‘pound valve are equal substa,ntlally as, de". 36;_7.
| the admission valves of the. ﬂpp&rabus, for ‘35‘ e

low the stop- valve to also open only when one 9o .

- ' . ' . e TR "I.'-\.'\:; r':!'-'..'-ii:l
- o T a i |-| ully :"T.
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