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To all whom it ma 1 COTLCEFTL: -

Be itknown thatI, LUDWIG CHRISTIANSEN,
a subject of the Iunﬂ of Sweden and Norway,
and a resident of L}?H'Il',in the county of Es-
sex and Commonwealth of Massachusetts,
haveinvented a new and useful Improvement
in Elevator-Hoisting Mechanisms, of which
the following, taken in connection with the
accompanying drawings, 18 a specification.

Thig invention relates to improvements in
devices of the above class; and it consists of
the devices and combinations of devices here-
inafter set forth and claimed.

The object of this invention is to provide a
device of the above class simple1in construc-
tion and safe and effective in operation.

This invention is illustrated in the accom-
panying drawings, i '

Figure 1 is a reverse plan view of mech-
anism embodying the invention. Iig. 2 1s a
side view partially in section. Ifigs. 3 and 5
are detail viewsillustrating form and arrange-
ment of the brake and its operating mechan-
ism. Tigs. 4, 6,7, and Sare detail views illus-
trating the several features of the belt-shift-

- ing mechanism, and Fig. 9 is a detall of the
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clutch forming part of Toose-cable stop.
Similar lettw% and figures of reference mtel
to similar parts thl‘Oﬂﬂh;Ollt the several views
In the drawings, A represents a frame %111’5-—
able to support the working parts of the ap-
paratus. Mountedin the frame A is a power-

shaft B and a drum-shait C carrying the hoist-

ing-drum D and in operative connection with
the power-shaft B. The connection between
the power-shaft B and the drum-shaft ¢ may
conveniently ceusist of a worm 1 on the shatt
I3, which engages with a gear 2 on shaft C;
but such arrangement is common in this class
of machines and forms no part of this inven-
tion. A hoisting-cable 51s wound about the
diram D in the usunal manner. The power-
shaft B carries two loose pulleys P’ and P~
and the fast pulley P. Twobelts (not shown)

running in oppomite directions are applied to

the pullev’% P’ and P?* and by shifting the
belts alternately from the pulley P and P?
to the pulley P the shaft B may be rotated in

opposite directions and the drum D opemted

to raisé or lower the car. |
The above-described arrangement of pul-
leys and helts is old in the art for a similar

purpose, and it is described herein solely for
the purpose of more clearly illustrating other
features hereinafter described.

Mounted in the frame A is the shipping-
shaft E,the rotation of which actuates the belt-
S]llftll]ﬁ mechanism hereinafter described,
and thh is rotated in either direction at ..:111
intermediate positions of the car by means of
a shipping-rope 50, which passes over the
sheave 4 and thr{)uﬂh the car in the usunal
manner.

To stop the elevator at uppel and lower
limit of passage of the car the shipping-shatt
E is connected with the shaft I¥ conveniently
in the following manner: The shaft It 18
sultably mounted in the frame A and at one

end carries a threaded extension f, upon

which works a gear 5, which has a corre-

Sljondmﬂ‘h“’—threa{‘led hub and which meshes

with the elongated gear 6 upon the shipping-
shaft I, the arran gement being suech that as
the shaft I rotates the gear 5 “travels along
the threaded portion f without rotation and
keepinginengagement with the gear 6. Near

the ends of the threaded pmtwn f are the

dogs 7 and 8, rigid on shaft I, which respect-
wely eng &ge with the dog J, which projects
upon each side of the gear 5, and cause the
gear 5 to rotate, rotating the gear ¢ and the
Shlppmﬁ shaft B. Tho shaft T is rotated by
the power-shaft I3 conveniently by means of
the worm 10 and gear 11. _

Since the function of the shaft T is to stop
the rotation of the drum when the cam has
reached the upper or lower limit of its pas-
sage, it may be properly termed the *°stop-
Shaf » and for convenience will be sotermed
in the following parts of this specification. 1
also desire to say in regard to the shatt I and
the form and ‘11*]*111ﬂement of the mechanism
connecting it with shaft ¥, as hereinbefore
deseribed, th&t the same doesnot in itself form
part of this invention, and in so far as it en-
ters into the combination hereinafter claimed

T do not consider this invention as limifted

thereto, for it is evident that other well-
known dm ices may be substituted therefor
without affecting the operation of the iea-

tures which I elaim as novel and which I will

now proceed to describe.
To effect the shipping of the helts from the

pullevs P’ and I? to the pulley P (and vice
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sceribed.

versa) by the rotation of the shipping-shaft |
B, I have provided the following mechanism:
| On the shipping-shaft I is. ‘mounted a pair of
rigidly-connected cears I and 11!, the form
of which will be hereinafter more: fully de-
The gears H and II'" are arranged
~+ toengage with the internally-toothed. %iﬂ*inm {
o Ing han i and L/, which are pivotally sup-:
-+ ported: at 16 by the frame A or other suitable |
“T'he form and arrangement of the
internal teieth: upon links L and L/ will be
~hereinafter more fully described.
link: L 1s pi‘mted a rod 15, which is arranged
- to slide  in suitable beaunms supported by
frame A or other suitable suppoﬂr (pmvlsmn |

support..

~ being made for a slight swinging motion.)
o The:s 1‘0361?15%(33-51*1;-1?65 é&élael;t:-;?shifting bracket 13,

o pulley P2
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- through whiceh runsthe belt which passesover |
The belt on pulley P’ 1s controlied
S by a bracket 12 on rod 14 similarly arr &nﬂed
0 cand pivotally connected with link I/, -+
oo The iabove-deseribed arrangement is: 511011
1 that the'swinging motion of the link L Jim-
. ited as hereinafter described will move
25
o andviee versa, and a similar result for pul-
. leys P and P is effected b\' the snnﬂm 110~ ;
E5:'tl(}]fl of link 1... . - - - I
v As shown in the dl awings e&@h of the oears |
II and I’ is turned off onthe pitch-line, 1em*=
o Ang a single tooth /2 and the spaces i’ and /*
o adjacent “ther eto, all other portions.of the pe-
. riphery ofthe gear being p] efu ELbh 11111)1‘01«:@115
. é\ﬂthout teeth or spaces. o

In each of the links L ‘md L

portions [ and /!, which correspond in curva-
ture to the pitch-line of the gears H and H’
and which come in contact with the periphery

thereof as the tooth clears the teeth [’ and [*

when the gears HHand I are rotated in either
direction. The tooth ' is cut away on the
piteh-line of the gear when in contact with
the curved portion /°, and the tooth [# is cut
away to the pitch-line of the gear when in
contact with /* onthe opposite side of the link.

'T'he above-described arrangement 1s such

that when the tooth 7 clears the teeth I’ and
[ the swinging motion of the link L or L.

brings one of its curved portions [’ or [* in

contact with the gear Il or H and such curved
pOl*tiO]l ZS Ol Z‘l \Yitll ltS adjaeent tOOth Zr oT Z’g

closes around the periphery of the gear Hor
', engaging with the same in such manner.

that no further swinging motion of the link
I. or L' is possible in either dirvection until the
tooth » again engages with the teeth !’ and /[~

Since the curved portions ? and {* of the
link L or I.” are respectively formed upon a
curve corresponding to the pitch-line of the
oear H or II' when in contact therewith, and
since the adjacent tooth I' or [* is cut off on
sald pitch-line, and since the gears H and H’
have only the single tooth /i projecting be-

éﬂt £and ° to allow a

To the |

are

tlons: &hOW]l m: g, 2
of the gears Hand Hf fwﬂl move over the link
| Liantil itsiopposite side comesin contact with
the gear H, which motion of the link Lshifts
the: be]t from pulley P? 1o P, and s |
acting . upon the pulley P setsshatt Bin ro-: ¢
A rotation of the gears H and II' in 1035
an 0p1)0$1te direction moves the link L. back |

are fm*medf
SERERE ?two teeth ' and . i?, between which is the space
oy and which engage the tooth A upon there-
. spective gears 1[ .;md 150

i - The sides: of :the
links L and L' are formed with the curved |

taticm

1n Kig.
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yond 'said' line, -when 'in engagement with
;éelthel of the curved portmnb I or I* and its
iadjacent tooth { or {*) either of the gears: I
| or II'is free to make a partial rotation with-
out:imparting: any: swinging motion to: the
link L or L/ with which it is in engagement. '
Each of thelinks L and L' may be cut away
sufficient rotation ot -
gears I and H, for the purposes hereinafter -
idesenbed to oceur without bnnmnw tooth ué REREEE
in contact with side of link T, or T
_ and 13 are: pwfelabl} S0
;plzwed upon the rods 14 and 15 that when the 30
links L and L' are in the position shown in
Fig. 2, with oppc)s*tte sides in contact-withthe
| fiesl)ectwe cears H and 11, the be]t's me upona EERRRER
1 the loose pulle}?s P’ and P2 REREE x

T'he relative angular p@%ltlons of the teeth:
: }’z and i upon their respective gears H and 1l =
131efe-1:*.@?11)1}*’é such that when the links I.. .+
| and I are in the position just describedaro- 1
tation of the gears in one dirvection will en-:
gage one tooth /vwith: the teeth on:linlk 1.
¢ the |

The: brackets 12

R A A | :

GO
and clear the other tootli: /i from the teeth of:
belt in bracket 13 from pulley P* topulley P | the link 1/, and a rotation in the opposite =
direetion will engage one tooth A with teeth
on: L' and clear the othel tooﬂl 71 fl om 1eelh; »

. :upon link L.

- The opemtwn Gf ‘the dewue as shm&n inco

to 1ts former position, shifting the belt from
the pulley P back to the 1oose pulley P-.

The links L. and L' being in the position shown
2, a left-hand rotation of the gears i1
and I’ will move over the link L' until its
opposite side engages with gear H' (see Fig.
4) and shifts the belt from pulley P’ to P.
and since the belt on P'is run in an opposite
direction to that on pulley P? said belt will
rotate the pulley Pand shaft B in a direction
opposite to that of its rotation hereinbefore
described. A reverse movement of gears I
and H moves the link L' back to its former
position and shifts the belt from pulley P to
P’. 1t will be noted that while the link I. is
being moved by rotation of the gear Il to shift
the belt from. the pulley P? to pulley P and
vice versa the link L' remains stationary
locked around the gear H', and while the link
I is shifting the belt from pulley P’ to pul-
ley P and back the link L remains stationary
locked around its gear H. It will be further
noted that when ezmh Iink reaches the hmit

of its swinging motion 1t locks around its op-

eratmfr-freal and 1s held therebyin such man-
ner th&t 1t cannot be swung In either direc-
tlon except by the operation of said gear, as

 hereinbefore described, the result of this ar-

sald ‘belt

‘the drawings: is ‘deseribed as follows: Pre- :. ST
suming the Tlinks T and L' to be in the posi- .
;& right-hand rotation =
100

115
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rangement being that any accidental shifting

of belts except bv rotation of the shlppmﬁ-_

shaft is pr evented.

The gears H and I1' may be conveniently
made in a single casting forming a roll, as
shown in Fig. 6, pmﬂded with the outer
flanges 20 20 ;;md the central flange 21, the
function of the flanges being to ste&d_}* the
links and prevent 1a,-teral play thereof.

The rotation of the shipping-shaft Kis lim-

ited to secure the resulfs above described by
suitable stops on the shipping-ropes, which
are not shown in the drawings, but which are
similar in form and arrangement to such de-
vices common in the art.

My improved brake-operating mechanism

is deseribed as follows: Upon the shaft B is
mounted a brake-wheel 25, upon which bears
a brake 24 supported and operated by the
arm 23 of the bell-lever N. The bell-lever N
is pivoted at itsangle to the frame A or other
suitable support. On the shipping-shaft E
18 & cam 21, against which the arm 22 of the
bell-lever N is arvanged fo bear, the rotation

of the cam 21 applying and releasing the
brake. The arm 22 of the bell-lever N is |

preferably provided with a threaded bearing-
rod 51, which bears upon the cam 21 and is
arranged to take up the wear upon the brake
24. The cam 21 1s formed and timed with
reference to the gears I and H' in suchman-

ner thatwheneversaid gearsare broughtinto

position to bring the belts onto the loose pul-
levs I’ and P~ the most eccentric part of the
cam 21 comes 1In contact with the arm 22 and

applies the brake 24 to the wheel 25, stopping

the rotation of shaft B and of drum D.

To qat@p the rotation of the drum D when the

cable 5 1s slackened or broken I provide the
following device: On thestop-shaft I runsa
gear a0, tur-mnn loosely and free to rotate
about the same. The gear 50 meshes with a
gear 31 on the shipping-shaft E. Upon the
gear 50 1s one member 92 of a cluteh mech-
anism, the other member 33 of which is se-
cured to a sleeve 60 splined upon shaft I, ro-
tating therewith and free to slide along the
same. The members 32 and 33 are adapted
to be thrown in engagement by a suitably-
placed spring 34, Fig. 9. In the sleeve 60 is
a groove 55 which 1s engaged by the end of
the sliding rod 36, supported and free to slide
in suitable bearings in the frame A. The rod
36 when in engagement with the groove 35
acts toprevent the spring 34 from sliding the
sleeve 60 along theshaft H toclose the cluteh.
On the shaft C is mounted a swinging lever
37, preferably in form of a rod extending
across the periphery of the drum D and sup-
ported from the shaft C on both sides of the
drum. "To the swinging lever 37 is secured a
rigid arm 39, ig. "7’} which by means of a
pivotal slotted connection 40 is connected
with the sliding rod 386. A sunitably placed

spring 41 1s arranged to keep the lever 37 in
contact with the cable 3, and a sheave 38 is

shipping shaft, a connecting

)

conveniently provided against which the ca-
ble 3 runs. Thelever37 pressing against the
cable 3 holds the rod 56 in engagement with
the groove 35 against the action of the spring
11, and the above-described arrangement 1s
such that if the cable 3 becomes slackened or
breaks, the lever 37 is raised by the action of
the spring 41 and the rod 36 withdrawn from
the groove 35, when the spring 34 slides the

'sleeve 6O fmlonﬂ the shaft  and closes the

cluteh, which causes the gear 30 to rotate
with shaft B and by means of oear 31 rotates

 the shipping-shaft K, operating the belt-shitt-

ing mechanism and sftopping the rotation of
the drum, as hereinbefore described.

The operation of my invention has already
been sufficiently deseribed in connection with
the description of the several parts.

I therefore claim as novel and desire to se-
cure by Letters Patent of the United States—

1. The combination with fthe associated

parts of an elevator hoisting mechanism, of
suitable belt shifters,

a pair of rigidly con-
nected gears mounted upon the shipping
shaft, a pair of swinging links embracing said
cears-and operated thereby, suitable connec-
tions between the swinging links and the
belt shifters, and provision upon each link
and its operating gear whereby each link 1s
locked around its gear at the limits of its
swinging motions and held stationary during
a partial rotation of the gear, substantially
as deseribed.

2. The combination with associated parts
of an elevator hoisting mechanism, of suit-
able belt shifters, a pair of rigidly connected
gears I and H' mounted upon the s,hlppmﬁ
Sh&ft a pair of swinging links L and 1" em-
bmeing the gears H and H’ and actuated
thereby, suitable connections between the
links L and I." and the belt shiffers, there
being a tooth 7 on each gear Il and H'and

the teeth I and 12 and the curved portion /3

and [* upon each of thelinks L and 1. formed
and arranged substantially as described.

3. The combination with associated parts
of an elevator hoisting mechanism, of a loose
cable stop comprising a gear rigid on the
gear loose on
the stop shaft, a clutech whereby said loose
gear 1s rotated by the stop shaft, a spring
arranged to engage the clutch members, a
spring controlled sliding rod and suitable
connections holding the clutch members out
of engagement, a swinging lever arranged to
bear against the cable and suitable connec-
tions between said lever and rod whereby
salid rod is actuated to permit engagement
of clutch members when the cable becomes
slackened or broken, substantially as de-
seribed.

4, The combination with associated parts
of an elevator hoisting mechanism, of suit-
able belt shifters, a pair of rigidly connected
gears mounted upon the shipping shaft, a
pair of internally toothed swinging links em-

70
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bracing said gears and engaged therveby, and

4 o 551,488

| 'fnllltﬂble (‘onneetlons between sald links and

10

the belt shifters, substantially as described.
| the  associated
~parts of an elevator hoisting mechanism of
“suitable belt shifters, a palv of rigtdly con-.
- nected gears upon the shipping shaft, a pair
~of swinging links embracing and actuated by
- sald gears, 5111{331)16 connections between said
” linl{-s- and the belt shifters, a brake and con-
- nected mechanism, and a cam upon the ship-

- ping shaft formed and timed with reference

5. The combination with

to said gears whereby the brake is applied to
the power shaft when said gears are rotated
to bring both belts on the 1oose pullevs, sub-

-' S‘mntmlly as described..

6. The combination Wlth the a%socmtel

parts of an elevator hoisting mechanism of
suitable belt shifters, a pair of gears upon
‘the shipping Shaft,._fu..pau..of swinging links
sult-
“able connections between said links and the
Dbelt shifters, and connected mechanisms op-

embracing and actuated by said gears,

erating automatically to rotate said gears

~when the cable 1s Slackuled or broken, sub-
stantially as described. :

In testimony w ‘hereof I have hereunto set
111.3' hand, in presence of two attesting wit-

nesses, this 23d day of March, 1595.
- LUDWIG CHRI TTANSEN.

W\Tltnesseb | - |
DBENJAMIN PHILLIP.S,
___L\ 0. ORNE.
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