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Be it known that we, THOMAS MORCOM |

MArTIN and JOHN PARKINSON, citizens of the
United States, residing at Los Angeles, in the
county of Los Angeles and State of California,
have invented certain new and useful Im-
provements in Elevators and other Carriers,
of which the following is a specification.
The propeliing device hereinafter set forth

is applicable for horizontal as well as vertical

operation, but we will show it applied to ver-
tical elevators, for the reason that 1t 18 more
specially designed for that work. |
Our invention more particularly relates to
that type of elevators in which the cage is op-
erated by a worm or screw. | | |
An objection to the formerelevators of this

type is the noise of operation caused by the

resonance and the rattling of the numerous
Tears. : | -
Our improved construction enables us to

place the driving machinery in more com-
pact form and thusto economize space. This

constrietion also enables us to operate the
elevator with much simpler machinery than
that which was heretofore necessary.

The object of ourinvention is toovercome

{he aboveobjections and produce an elevator

which will give increased security against ac-
cident and which will be lighter and more

practical and efficient than other elevators

_4(}

having comparative qualities of safety; also,
to secure greater simplicity of construction
and produce an elevator not having any of
the objectionable features pertaining to other
elevators of that type in which the elevator
is raised and lowered by the operation of a
fraveling worm. |

Amnother objectisto provide asuperior sim-
ple device for propelling both vertical and
horizontal carriers.

Ourinvention isadapted foroperation both

Dy electrical motor carried with the elevator

45

or othercarrier and also by machinery receiv-
ing its power through an endless cable. We
believe the electrical-motor arrangement 1o
be most desirable for passenger-elevators in
which high speed is preferred, but, so far as
we are aware, the application of the electrical

so motor to the driving-shaft does not involve

| invention over the application, as herein

shown, of the power by means of an endless

cable, and for that reason we explain both

ways of applying the power in this applica-
tion and make specific claims to the appliance
for receiving the power from the endless
cable. -

Our invention comprises a carrier having
two traveling worms arranged upon opposite
sides of its frame and meshing, respectively,

| with parallel racks and means for rotating the

worms to cause them tosimultaneously travel
along such racks in the same direction.

A special feature of improvement which
gives to our construction great compactiness
is the provision, in a carrier having a driving-
worm to which is fixed a cog-wheel, of a driv-
ing-shaft having a driving-worm arranged
meshing with such driving cog-wheel. BY¥
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this special arrangement elements of gearing 7o

heretofore deemed mecessary are dispensed
with.

Our invention also comprises various fea-
tures of construction and arrangement and

combinations of parts hereinafter more fully

specified whereby we carry ourinvention into
effect as applied.to elevators.

The accompanying drawings illustrate our
invention. . |

Figure 1 is a fragmental view in side ele-

vation showing the cage and propellers ot

our improved elevator in place in its shaft,

which is shown in vertical section. Iig. 2
shows in side elevation the driving machin-
ery in place in the elevator-shaft, which, to-
oether with the cage, is shown in vertical mid-
section. Lines? 2, Fig. 3, indicate where the
guides and the frame which support the ma-
chinery are sectioned. Iig. 3 is a section
viewed from above on line 3 3, Ifig. 2, except
that the motor and the driving-worms arein-
tact. Fig. 4 is a plan showing one of the
traveling worms and its supporting-frame,
and also showing a section of one of the racks.
Lines 4 4, Fig. 2, indicate the point at which
the rack is sectioned. Fig. 5is a vertical mid-
section on line 5 5, Fig. 4. Fig. 6 shows 1In
sectional detail and front elevation the valve
for emitting oil from the oil-reservoir which
is in the traveling worm.
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‘mid-section of one: of the: eucah1011~3upport5
for the car.

Hig. 918 a plan, partly in section,

. tionof an electrical motor Whmh might be ap-

SRR . plied to the power-shaft shown.
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ing said meﬁlmmsm

ings two forms of means for the purpose, but
we will first describe the appliance for lubri-
cating the traveling worms B B! and their
drivers. ThisisillustratedinFigs. 4,5, and6.
The two traveling worms are identical in con-
struction. Each traveling worm is provided
with an internal oil-chamber b, which has its
discharge through valved outlets b’ b", each of
which is provided with a yielding wvalved
planger or valve-pin. Each pin carries two
valves and projects beyond the face of the
worm. The valve-pin ' of outlet b’ projects
into the space between the threads of the

- worm, and the other pin 0V of the outlet b”

55
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projects between the teeth of the worm’s driv-
ing-cog B', so that at each revolution of the
traveling worm the pins b! b of the valves
b" b will be pressed inward by contact with
the parts with which the worm and its driver
are geared. T'he valved outlets are identical
in construction.

2 Indicates a spring which normally holds
the valve-pin b’ in its closed position. The
spring-pressed valve-pin 0!, which projects
outward beyond the face of the worm, is pro-
vided with two valves 3 and 4, which recip-
rocate in a valve-chamber 5 to alternately
close the inlet and outlet thereof. The valve

- Fig. 818 a fragmental elevation |
‘Showing the maehmery for applymﬂ' the power
by cable.
showing: the Smd machinery adapted for op-
1 eration w1th an endless cable. ' In this view
o1 owe have ‘indicated by dotted lines the posi- |
¥ i}bel"
Lme 99, Fig. -
; 8,111(11(33,’505 the line at which the partsare sec- :
tioned.  Fig. 10 is a detail fragmental eleva- |
tion, .partly.m section.:
iﬂflicateésé the line of section of this view and
the Small arrow indicates the ' direction of
N Fig. 11 1s a detail, partly in section,
SRR shov»mﬂ the Teversing: mechambm
L I8 A Set:tmna,l cdetall on: :line 12 12 Fw* 11.
o Fige 18 is an axial seetion of (the! J‘GVGI‘SIHD‘
Fig. l4isan elevation illustrat-
Fig. 15 shows an end-
lesca chain arranged for. reversing; i
A A’ indicate: pa,l*aﬂel guide- racks h:—n mﬂ
; thew rack -faces  concave and: preqented
toward each other and toward Lhe 1mlde 0f il
:theelevator-shaitA”
B B indicate the tmvehnn WOTrIms Seenred
t{)frether by the cm‘ller-fmme ¢ and  respec-
twely fitted to and seated in the concave rack-
~ faces of said racks and connected with the
> elevatorcage-frame Cand with suitable mech- ||
anism for: drwnw the worms to cause them:
o to sim ultaneous]y travel along their respec-:
 tiveraeksin the samedir ectwn
. of the traveling worm are arran ﬂ‘ed ata wide :
1135 angle with the mcks s0 that the Wmn‘ht oféi
RN the loae will not 1‘-omte the worms.: NEEEEE
.. Various means for applying the motwe | will thence flow over the rim of
iirariiaiiig power to the worms may be dewsed, and we |

In :}[‘;1@-_ 9 line 10010}

+ Fig. 12

with the: worm.

‘upper end of the worm 'in ]@_)1;90(3(3i y _
- B?1s chambered at its topand provided with: i
a duct 11 to admit o1l within the: a,ntlfrlem@ﬂhs SRR
100

- T'hethreads |

by dowel-pins 15.

i 3 closes the outlet: from the valve-chamber: @

when the valve-pin is initsnormal outwardly- =

pressed position; and the valve 4 is arranged
1 to close the inlet into such valve-chamber
‘when the valve-pin is foreced inward by con- =
tact with the rack with which the worm is
geared. Bythisarrangementthevalve-cham-
is supplied with oil from the oil-cham- 75
berb, and at each revolution of the worm the
| pin éiS?. pushed:in and a small quantity:of o1l .
1isallowed toflowounttolubricate the bearings.
-chamber 5 con-
sists of ‘a series of duets 6, which: are con- 8o @
trolled by a revolving plate 7,
‘holes 6/, arranged to 1‘eﬂ’1sfer w1t]:a. and form:
the outlet of such ducts.
|'chargeis mere&sed or dlmll’_lISth bv 1'C omtm 0
%‘E;heplate - - EEUEEREEEE

The outlet from the valve

The - entn‘*e @11-dlschm'0mn* valve eont1 ive
anece is mounted ‘Wlbhlﬂ a pluﬂ‘ 3, which is = =
pscrew-threaded and arr'mlﬂed to serew 111‘[0; EREEE
ithcwormofeoﬂBBl

‘chamber 9" formed by the flange 9, so that
éwhen oil isipoured: into the Oh%mber oL 1'e- i

and flange 10.
ner side of flange 9, 1s provided to increase
the flow of oil, so that the interior oil-cham-
ber b can be filled by pouring oil into the re-
ceiver 12. Duets 14 communicate between

‘the chamber b and the space 10" between the

flanges 9 and 10, so that the oil which flows
over flange 9 will pass down into the oil-res-
ervoir 0.

Ifor convenience oif construction we form
the pivot-seat 16, including the flange 9, sepa-
rate from the main body of the worm B and
secure the same to the main body of the worm
This allows the pivot-seat
16 to be removed for the purpose of truing
the same or replacing it when 1t has become
worn. 'The pivot bearing or seat is provided
with antifriction-balls 17. We have secured
the traveling worm in its position by an axle
or pin 18, which rotates in journals 19, which
are secured to the carrier or frame c.

The weight of the load carried by the car

C’ is borne by the antifriction-balls and pivot
on the upper side of the worm. T'he weight
sustained by the bottom bearing of the trav-
eling worm is practically ni, and we do not
consider it necessary to provide any antifric-
tion device at that end further than the brass
washer 20 and suitable means for oiling the

The amount of dis-:

The valves b” d1schmﬂ*e afterﬂle 111%11111015
&beve descmbed zmd ﬂllS oﬂs the dvn mn C{I}E},Si
eiELHdWGImb S R
The upper 9face Of the travelmfﬁ WOrm: 18 ¢
?;pI’O“VldL,d with twe flanges' 9 and. 10 coaxial: |
‘The inner flange 9 formis a g3 =

bearing with .the: pivot: B, .‘Whmh_ holds the i
“The pivot: 1

s provided with: |

ceiver12ofithe pivot B*it will flow ‘down into
| the: chamber 9" formed b}e the flange 9 and
md flange

and into the space 10" between the said ﬂd,n,fj e

e 105
1 have 1llustrated in the accompanying: draw- | i

A duct 13, leading up the'in- " ¢
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rection along theirrespectiveracks.
providing the traveling worm with a cog-

561,679

lower bearing. Anoil-duct 21, communicat-
ing with the oil-chamber of the pivot-seat, 1s
arranged to supply oil to the lower bearing.
- D indiecates the driving-ghaft, which 18 pro-
vided at each end with a driving-worm. DI
and D" indicate said driving-worms, which
are respectively geared with the driving-cogs

Bt and B2 The driving-worms D’ and D",

the driving-cogs Bland B? and the traveling
worms B and B’ are so arranged that the ro-
tation of the shaft in one direction willdrive
both of the traveling worms in the same di-
By thus

wheel which meshes with the driving-worm
the elevating mechanism is positively locked
against reverse movement, the backward
transmission of power from: the traveling
worms to the driving mechanism being abso-

Tutely prevented, and perfeet security 18 at-

tained, the operation of the motor being nec-

essary to effect any movement whatever of

the elevator, and in case of accident to the
motor or to any portion of the mechanism the
cage is locked in its position with relation to

the worm-racks until the motor 1s again op-

eratedl.

The driving-shaft is adapted to be operated

by any suitable means, but for rapid travel-
ing T prefer to use an electric motor E, the
armature of which is fixed to the driving-
shaft. With this arrangement the armature-

- shaft and the driving-shaft are identical.

{ra
i

¢ indicates wires for transmitting the elee-
trie eurrent to the motor.

It is to be understood that the electric cur-
rent will be under the control of the operator
within the ear through the ordinary appli-

~ances in use for that purpose.

_4{}
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In order to mount the electric motor so0 as
to preserve the equilibrium of the car, the
driving-shaft D is preferably arranged diag-
onally across the cage, as indicated in Iig. o.
By this arrangement the motor can be con-
veniently placed in the center of the cage.
The motor may be otherwisearranged,though,
as indicated by dotted lines in Fig. Y.

Now referring to Tigs. 8 to 14 we will de-
seribe the mechanism which wehaveinvented
for communicating power to the driving-shatt
from an eundless cable. I indicates a cog-
wheel fixed to the driving-shaft D to rotate
the same. G isadriving-worm meshing with
the driving-shaft cog . The driving-worm
is fixed to a worm power-shaft II, which is
provided with a double conical friction-clutch
plug I, which is arranged to slide therealong

and is caused to rotate therewith by the spline

7. J and J indicate two driving-wheels ar-
anged to be driven by the endless cable. One
member & of the cable passes around one
wheeland the return member &' passes around
the other wheel, so that the two wheels are
driven in opposite directions. Listhe revers-
ing-lever, by the operation of which the friec-
tion-clutch plug Iis foreed to clutch the wheel
J when driven in one direction and to c¢lutch

ﬂ,‘

ihe wheel J when driven in the other direc-

tion. Whenintermediate the wheels,asshown
in Fig. 10, the plug does not engage either of
the driving-wheels, so that when in that posi-
tion the driving-wheels will rotate freely with-
out rotating the shaft XI; but when the plugis
thrown into engagement with the wheel J the
shaft IT will be rotated in one direction, and
when the plug is thrown into engagement with
the wheel J' the shaft H will be rotated in the
other direction.

Figs. 10 to 13 show mechanism whereby we
are enabled to operate the clutch with a great
deal of power. Mand M arestationaryscrew-
threaded sleeves which eateh upon and hold
the hubs of the wheels J J', respectively, but

‘do not rotate with such wheels, being- held

stationary by the bracket-support N. The
sleeves M M’ are screw-threaded and are re-
spectively serewed into a nut O,which 1s con-
trolled by the lever L, so that when the lever

L, is swung it will partially rotate the nut O,

driving it in one or the other direction along
said sleeves, thus shifting the friction-clutch
plug I, which is controlled by the nut O, and
causing it.to be driven in the same direction
in which the nut moves. The nut O is con-
nected with the friction-cluteh plug I by a
collar o, fitting into a groove 0" in the plug.
To produce superior means for gniding the
cage and holding it against lateral movement,
we groove the racksto fitsaid traveling worms,
so that the worms are respectively seated In
the racks and the worms and the racks oper-
ate together to hold the cage in exact posi-
tion. [For the purpose of preventing any pos-
sibility of the racks springing away from the
traveling worms we provide guide-hooks P,
which embrace the rack sufficiently to pre-
vent any separation of the rack from the
worm. These hooks slide freely along the
rack. Corresponding guide-hooks P’ are also

provided at the fop of the cage to prevent vi-

bration. -
The movement of the cage in starting and

stopping is very smooth, owing to the man-

ner in which the power is applied to drive
the cage; but in order to provide against any
jar resulting from the rapid movement which
the machinery is capable of giving the cage
we arrange suitable springs @ between the
car-body €' and the frame of the motor mech-
anism. Fig. 7 indicates the device which we
apply for this purpose. Q'is a metal cylin-
der fixed to the frame ¢ of the carrier ahd
provided with a chamber ¢ in its upper face.
R is a piston which reciprocates in this cham-
ber and is supported therein by an air-sack
S having corrugated sides. The head of the
piston is thin and is rounded at its periphery
to allow the piston to cant, so that one side
of the car may be depressed more than the
other when overloaded on one side.

In practical operation the rotation of the

driving-shaft causes the traveling worms to

drive the ecarrier-frame ¢ along the track

formed by the parallel racks, and since the
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cight-beomitbed

el T for rotating the nubt: O
,::.;f-ii;_-.w_r.th %m*wke@s for raid: ahmn
e e terreds to-the lever;-because it p *ﬁmd{w fora:
sede oL nmore ample: mﬁaﬁs}on of- ﬂw n‘m‘, thm: ﬁzm 1}%#-%
ST .--.;__-5':__;_-5{"}6111%@{1 -ﬁqt’h t:::_'_:_@ .LE‘?QI 3 * b et
(e Now; having described ourin Vwe’l‘tmn wl:.a]tf;’:-
-‘-{__!_-;-;w& ﬂlmm m new? ffmd {1 i}&} 1"‘6 1:{3 sea:rm‘e b?fg;;Letm:_::

:;fra;me and -

Caesenereen e raeks andrworms-fitreach othersnugly there |

cepoimiseor cecistno-ratthng on mhef ﬂbg%ﬁiﬂ@n&bie Noise, ]

soencee s s and-by the ollm o-device arranged: upon- the ¢
il oo o WOTTS a1rd: their drwmmﬂ@wg the m&e‘: mery
whmh f%@%’? ves ﬂm heawa%t '

ST -;-_hi)r Ll"m‘—"elmw worms: mﬂ Gp@mte to drwer

A :;i?’__._-:--f'*ﬂm frame -or -earrier-whether the racks arve |

~ ,:ﬂ t ;sit a{}me *1111@1*111@&{1@1}6 i

f:':?r-m;mns 'th@ wc-rm on-one" Sid{? 9; t _é;;:@ carrier |
1e-guide be S"iﬁ]}hedfﬁ
cocin g-simpler form;-such as. Lh% jaws P

'-fé:{-.hmmﬁﬂ the rack or equivalent ﬂ‘md&mﬂ

.faﬂFi {] t

e

Kig. 15 we-have Sh:ﬁwn a ﬁ:p}f{wl{@‘ij eh&mfﬁ
o Wh

meshing it

Te8

cog;ithepower-wl

ing the power-wheels to the power-shaft to
rotate the shaft in opposite directions respec-
tively.

2. Thecombination of the power-shaft; the
two power-wheels journaled thereupon and
driven by suitable means in opposite direc-
ttons; the double conical cluteh-plug ar-
ranged to slide upon the shaft and to rotate

@m-;_

ich s provided:
flq]llg 1S ane_

‘izhe WOTR1 0r: {39
0t %V%iiﬂb Wﬁmm prquediﬁ;
wrcerowith o cthes Lh*wmfr—mgs and mounted-in the |
1 o racks: 1‘%Spﬁﬁ~:'-=f‘?
s e s iy *elyﬁ the d 1*11ﬁ111g-ﬁ1mft ‘the two- driving-{
SRR L WO moulted UPON BNC ':?-_-*i.::shleft and respec={
~ nng. with-the: dmvmm@@ﬂ‘ﬁ? fhe

T POWeTIC0g mwlw%l mounted upon such driving-
Lworz5oshafhy ‘bﬂe power-shaft Pi’ﬂﬁ{kd witha J:}-'é:@fm?? 3
SRR R 0 ashmﬂ“ rsuch power-co
s jonrnaled onthe PGWGI‘hShELf s suitablemeans |
cescss arranged to-drive thespower ﬂﬂlﬂel‘a inoppe= i
e o TS (11"13(3‘!310115, andsnitablemeansforelutch- |
40

%Eﬂ SN

‘the! hubs Of "bhe power vh@eh: ‘@S{}emwei}r*
'Dh'@ I}‘L’ﬂ.t ]G

- nected w 1:‘ h

ahnﬁ* said sleeves to: %hzft the: cmmh plug.:-
B A worm-having

arrangeck to-engage

{iom: Qf thé svorm 4
tweez the WGTIH fa,mﬂ th% a‘&m*' =f_.ia_

rjf h& (3(3 1Y

._._E}u’.‘tle’la i}hemfm*ﬂ provided with

-arranged to reciprocate in the valve-chamber:yo- -
to.aite 1’*11&13@}}’ close theinlet and {}Hﬂ%t there= "
ol the spring arranged 10-press:the plunger =

utxmrdl:f andasuitable gearm eghmﬁ' wibtiyo: o
{md *n mn We{:l uu en fmﬂ@ tﬁw

Piunﬂ oS R e L =
B The m}mlmmtmﬁ Qf u'-'-e ww“‘i;

-oil-receiving chamber:
Qpe;nmﬁ mt@ e pl?@fwmﬁa%

pmmn having a thin head; ﬁmdil;i
reciproecate-in: the eylinder; and
having corrugated sides and arranged in the
cylinder to support the piston.

THOMAS MORCOM MARTIN.
JOHN PARKINSON.

‘Witnesses: |
JAMES R. TOWNSEND,

ALFRED I. TOWNSEND.

'Tith wh 1@31 1t L

"%bmftm@m @f the AWOTTL oL (m{:a.}-g;--;:
whﬂel having the internal: ml—eh&mbmr éhe:f%if{:_-.;
the valves © o
-ehamber: the plungerarranged: m thevalves o
| ehamber-and projecting. evfw ik bevond the«
face of the worm and prm*zded with twovalves -

therewith-between said - wheels:-the station-:=.- -
&I‘E"’ bﬂ&ﬁ?—-hh‘f@&d@d %IQ%VGS ::Ll‘}.‘dﬂ W%d to-hold: L

. the pmﬂ' wit }.1 Sm‘mbm weans:
am‘l means for rotating thenut:to: drive: 1‘t

oy internal sll-ﬁlmm lmr]‘ﬁ;}?-
ﬂﬁﬂ pi"ﬂ”ldeﬁ inits. pemphm?}r withran-olling. oo
| device comprising-a yielding valved: phu f:fez,
I}:r*@;aemmw bevand the face-of the worm and . -
“the parvts-geared: Lhﬁ11‘8-*?%_51:?_?3.:-_-
<« lwith; thﬁreb}« to be ﬂ}}emtaﬁ at e&eh revolu-.6
¢ dwaimfg‘ﬁ & Tabricant be-

v 1:) ro ﬁt_ e&;ﬁa_-’s s
m:i:h the internal valve-chamber and: mmﬂble_;.iz':f-:;'._-ifse;_;;-.:!%f-:.::if?'-e-'
~outlettherefrom and the upwardly-projeeting .
flange; the flangec “pivot-seat secn red to thﬁi‘
worm-inside: smd flange; andthe pivot momns-8o
~ed in such pwmz-ﬁem and provided with: the o

and a sm‘mhle oﬂH{—%t.';i:::-'?;:ii;i:'%_i-f;if;??

B The combination of ﬂm a;y m}gr ‘. ‘5110
&1*1‘&11 Eﬁ t(‘):fzi-‘ s
ane al-saclk oo

Cre
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