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To all whom it may concern:
Be it known that I, FRANK M. BICKELBER-

5 of Ohio, have mvented a certain new and use-
ful Foldmﬂ* Car-Step; and I do hereby declare
~the followmn' to bea clear,full, and exact de-
~seription of the invention, such as will enable
others skilled in the art to which it appertains

10 to make and use the same, attention being |

called to the ¢ accompanying dmwmgs with the
reference-numerals marked thereon, which
form a part of this &peclﬁcatmn .
- The object of this invention is to provlde
15 for street-carsandsimilar conveya,nces a fold-
~ ing step or steps to be used either in place of
the rigid ones used at present or to be added
to them.
It relates particularly to such street -cars
20 Whlch are open at the sides to be entered
 thereat by means of steps running along such
 sides.’
considerable height from the ground to pro-
vide the necessary room for the running-gear
25 and for the motor in case of electric cars.
For convenient mounting and entering this
height makes at least two steps demrable if
not necessary; but the second step isin most
cases objectionable, if not entirely impracti-
cable, on account of the increased lateral pro-
Jeetwn which interferes with .the general
~traffic of thestreet. Theaim of my mventlon.
is therefore to overcome this ob]eetl on by pro-
viding an additional step which is in place

30

35 and pro;]eets only for the short time when ae-

tually needed for use by a passenger, after
~ which it is quickly swung out of the way.
~ The effect of my mventlon may also be so

extended in this way that the present perma-

40 nent steps may also be swung inwardly with
the added one either every time after use or
only when the car is-run into the sheds or
barns after service. In such case the result-

ing decrease in width of the car is qulte an.

45 &dvantawe inasmuch as, especlally in large

systems, the required space for storage and-»

size of barns 18 mateually reduced. |
- In the following specl ication, and par 131(311--
larly pointed 01113 in the: cla,lms 1s found a

5o full description of my mven‘nmn its opera,--.-- --
tion, parts, and construction, Wthh latter 18]

~F1ﬂ* 2 is a side elevation of Iig. 1.
4, d,nd 5 show enlarged end. views of the srteps
in dif
| front elevation of a portion of the steps, show-

in Fig. 2.
‘the platform 13, the 1

The floor of some of these cars is at |
‘pending from theunder side of step 15. When |

| in Fig.

where it  has arrived thereat.

-- ;&130 111ustrated in the accompanylnw dra,w-
ilnﬂ‘s, in which—

GER, a citizen of the Umted States, and a resi- |
dent of Hyde Park, Hamilton county, State

Figure 1 is a front view of the lower ]part
of a car p10v1ded with my improvements.

Figs. 3,

Fig. 6 is an enlar ged

‘erent; pOSlthIlS

ing manner of hinging.
The car 111ust1ated 1% a SO- ealled ‘¢ summer—

Sh

6o

car’—thatis, one open at both sides, asshown =

11 are the seats of the same; 12,
oor, and 14 the Wheels

of one of the tmcks _
usually a so- called “running-board,” which
is the equivalent to one step, as at 15, for
instance.
riser 16, but in most cases it is insufficient to

'pe1m1t comfmta,ble entrance to the car, as

before stated. For these reasonsI prowde a
second step 17, hinged by ordmary hlnﬂ'es 18,

down, as shown in Fig. 1, this step 17 rests

on br&cke‘us 20, 110*1d1y secured 10 riser 19.
‘Hinges 18 are so connected as to permlt step

17 to be folded up against riser 19, as shown
assume Such a position, and in Figs. 4 and 5

desirable to extend this cap&elty to fold up

also to step 15, then this latter is also hingedly

secured to boa,rd 16 by suitable hinges 21 and

supported when down in the same manner as

step 17—that is, on brackets 22, secured to
board 16. . In such case it becomes necessary

There is in such cars

Whew it is

65

Such step is secured to a board or

79

75

3, where it is shown while mOVHJD‘ to

80

35

to make the connection of riser 19 to step 15

‘also by hinges (indicated at 23) in order to

pelmlt the former to drop. mwardly on fold-
ing of the steps as shown in-Tig. 4, where it
is about moving into such a posﬂnon and 1n

Tig. 5, where 113 has assumed the same.

For the purpose of folding the steps to as-

sume a position as shown in Fig. 8 or Fig. 5
there is provided a chain or rope 24 near the
outer edge of each lower step—thatis, of 17—
‘which fwm each side runs upwardly over a

guide-pulley- 25, and thence inwardly to a
wmdmb-dmm 26, to which they are secur ed.
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10

under side of the ear-floor.

D

it is only necessary to rotate this winding-

drum to cause the ropes to wind up thereon,
for which purpose a ratchet-wheel 29 and

means to rotate it are provided. Thisratchet-
wheel is so mounted as to cause drum 26 to
rotate with it, and for its rotation there 1is
an operating-lever 31, carrying a pawl 52,
adapted to engage the ratchet-wheel. This
lever 31 is loosely mounted on shaft 27, and
by swinging it back and forth (see dotted

~lines in Fig. 1) rotation of the ratchet and

20

30

35

40

45

35
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drum is readily obtained.
this drum in position when the movement of
the levers in one direction has been ex-
hausted and while the same is swung back to
obtain another purchase on ther atehet—wheel
there is a locking-pawl 33, pivoted at 34, and
having an upper part 35, forming, with the
other part, an an gledev@r. Below this upper
member 35 there is a spring 36, which holds
the pawl against the ratchet - wheel, but
yvields to pelmlt rotation of the same when
the ropes are wound. [Ilatform 12 is suffi-
ciently cut out to receive these parts and
permit their movements. If the lower step
is only to be folded up, then rotation of the
winding-drum is stopped after such step has
arrived in a position as shown in dotted lines
in Ifig. 3. If the upper one is also to be

foided, then such rotation proceeds, when the |

continued pull on step 17 acts also against
riser 19 and reaches, through the latter, finally
step 1o, causing the same to turn up, as shown
in Kig. 4 until it assumes a position as shown
in I‘w‘ D,

To lowel the steps, it is only necessary to re-
lease the ratchet-wheel from the engagement
of the two pawls to permit free rotation of the
drum and unwinding of the ropes, whereupon
the steps drop into their proper positions.
For so releasing the pawls it is only neces-

35, which forms a treadle, whereupon said
pawlswings outwardly. It is readily carried
back again by the depressed Spring 30 as soon
as the pressure on the treadle is released.
In case of pawl 32 a rod 37 is provided, oper-
ated by a pivoted handle 38, and acting upon

‘such pawl in & manner usual in such ratehet

movements.

If the steps are of considerable length, it
may be desirable to have ropes and a wind-
ing-drum at both ends, in which case it is
only necessary to extend shaft 27 to the other

end with a winding-drum fixedly mounted at

each of its ends. One ratchet-wheel, also
fixedly mounted, will then effect I‘OtdthIl of
the two drums.

It 1s evident that where no lower step is
needed and it were desirable to fold up the
one step 15, then the same raising mechanism
might be employed In which case ropes 24
would simply connect to the edges of step 15.
It is clear that in case of two folding steps
there must be means to brace the lower one

In order to hold

To raise the step, |

!

‘which pins 44 on the bac:
preventing thelatter from swinginginwardly.

609,136

wardly by reason of the hinged connection of

its riser 19 to step 15. If the upper step 15 1s
to be folded up only when the car is run in
after service, then a simple brace 39 may be
used, pivotally hinged at one of its ends and
temporarily connected tc a lug 41 by means
of a'pin 42, to be released thereat, as shown
in Fig. 5, when the car is not in use. If the
two steps are to be folded up also during
ogeneral use, then it becomes preferable to
employ automatically-acting meanstoobviate
the necessity for the conductor to manually op-
eratesuch device each time when thesteps are
required. Forsuchpurpose I provide brack-
ets 43 on the under side of step 15, against

Forfolding up it becomes necessary that pins
44 be disengaged and clear brackets 43, which
isaccomplished by a limited len crthmse move-
ment of riser 19 sufficient to cause such pins
to slip oft the brackets, so that when the steps
close inwardly said pins swing past the brack-
ets. This lengthwise movement is automat-

ically obtained by shaping the adjoining ends

of the hinge-barrels of hinges 23, as shown at
45 1n Kig. 6 so that Wllen riser 19 turns on
step 15 the inclined ends of those adjoining
barrels slip apart, as may be readily under-
stood. Since step 15, to which one set of bar-
rels connects, cannot, move, it follows that the
other set of them on Which hangs riser 19
with step 17, must yield, the resulting move-
ment being suft cient 1o cause pins 44 to slip
off of brackets 43. To cause the parts to as-
sume again their normal positions, there 1s a
spring 46 provided around each hinge-pin 47,
which draws the two sections of each hinge
endwise together,thus causing again a length-

_wise movement of the riser, which brings pins
‘44 in front of brackets 43 to act thele f01 the
~purpose explained.

sary in case of pawl 33 to step upon member |

While the car illustrated shows steps on
each side, it is clear that the construction is
substantmlly the same 1f steps are pr 0V1ded
on one side only.

k of riser19 abut thus.
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Having described my invention, I clmm as

new—

1. Acar-step hingedly connected to its riser
to permit it of being folded up, brackets rig-
idly connected to and projecting from the lat-
ter on which it rests when in position for use
and means to turn such step to an elevated po-
sition.

2. A car-step hm oedly connected to permit
it of being folded up, meanstosupportit when
in posﬂslon for use, a winding-drum mounted
onthe car,a flexible connec’clon between itand
the step, a ratchet-wheel so mounted as to ro-
tate with the drum, an operating-lever to ro-
tate the two, a pawl on said lever to engage
the ratchet-wheel, a locking-pawl to prevent
the drum from unwinding and means to re-
lease the latter from the engagement with
such pawl.

3. A car having two steps on one side, each

to prevent it when down from swinging in- | step having a riser to which it is hin ﬂ'edly se-

II§
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cured, brackets on each riser to support the |

steps thereon when in position for use, hinges
whereby the riser of the lower step connects

to the upper step, braces to prevent the lower

step from swinging on the upper step when

in position for use and means to fold steps
and risers up against each other and against.
the side of the car.

4. A car having two steps on one side, each
step having a riser to which it is hin O*edly Se-
cured, bmekets connected to and projecting

- forwardly from each riser and upon which the

L5

20

steps rest when in position for use, hinges

whereby the riser of the lower step connects
to the upper step, means to fold steps and
risers up against each other and against the

‘side of the car and means acting automat-
ically between the two steps, to hold the lower

one rigid on the upper one when in position

for use and to release the same to permit clos-
ing up.

5. A car having two steps on one side, each |

step having a riser to which it is hmﬂ'edly Se-
cured, blachets on each riser to support the

steps thereon when i in position for use, hinges |

Whereby the riser of the Jower step connects .

to the upper step, the adjoining ends of the

two sections of such hinges being inclined as

shown at 45 to cause them to shp apart when
one turns on the other, whereby the riser of

the lower step receives a corresponding
lengthwise ad 3ustment the hinge-pinsof such
hmn*es being of a sufficient length to permlt

30

such sen&ratmﬂ of the hin n‘e-sectlons, a spring

46 to draw them together, means to fold steps
and risers up aﬂ‘amst ea,eh other and against

‘the sides of the car, a bracket 43 on the up-

per step and a pin 14 on the riser of the lower

‘step, the.two adapted to engage or disengage

each other by the 1011fr1t11d1nal movement of
the lower step due to the separation of the

35

40 -

hinge -sections as and for the purpose. ex--

plcuned

In testimony whereof I hereunto affix my -
signature in pr esence of two witnesses.

FRANK M BICKELBERGER.

Witnesses: |
- C. SPENGEL,
ARTHUR KLINE.
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