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UNITED STATES

PaTenT OFFICE.

TIIOMAS MORCOM MARTIN AND JOHN PARKINSON, OF LOS ANGELES, CALI-
FORNIA, ASSIGNORS TO THE PACIFIC ELEVATOR COMPANY, OF SAME

PLACE.

ELEVATOR OR OTHER CARRIER.

SPECIFICATION forming part of Letters Patent No. 561,679, dated. June 9, 1896.
Application filed August 9,1884. Serial No. 519,840 {No model.)

To all whom it may conceriv:

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 aund useful Im-
provements in Elevators and other Carriers,
of which the following is a specification.

The propeliing device hereinafter set forth
isapplicable for horizontal as well as vertical
operation, but we will show il applied to ver-
tical elevators, for the reason that it is more
specially designed for that work.

QOur invention more particularly relates to
that type of elevatorsin which the cage is op-
erated by a worm or screw.

An objection to the formerelevators of this
type is the noise of operation caunsed by the
resonance and the rattling of the numerous
gears. .

Our improved construction enables us to

place the driving machinery in more com-

pact form and thusto economize space. This
construetion also enables us to operate the
elevator with much simpler machinery than
that which was heretofore necessary.

The object of ourinvention is to overcome
the aboveobjections and produnce an elevator
which will give increased security against ac-
cident and which will be lighter and more
practical and efficient than other elevators
having comparative qualities of safety; also,
to secure greater simplicity of construction
and produce an elevator not having any of
the objectionable features pertaining toother
elevators of that type in which the elevator
is raised and lowered by the operation of a
traveling worm,

Another objectisto provide asuperior sim-
ple deviece for propelling both vertical and
horizontal carriers.

Ourinventionisadapted for operation both
by electrical motor carried with the elevator
or othercarrier and also by machinery receiv-
ing its power through an endless cable. We
believe the electrical-motor arrangement to
be most desirable for passenger-elevators in
which high speed is preferred, but, so far as
we ave aware, the application of the eleetrical
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 elaims 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 to simultaneously travel
along such racks in the same direction.

A special feature of improvement which
gives to our construction great compactness
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
this special arrangement elements of gearing
heretofore deemed mnecessary 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 of
our improved elevator in place in its shaft,
which is shown in vertical section. Tig. 2
shows in side elevation the driving machin-
ery in place in the elevator-shaft, which, to-
gether with the cage, is shown in vertical mid-
section. Lines?2 2, Fig. 8, indicate where the
guides and the frame whieh support the ma-
chinery are sectioned. Fig. 8 is a section
viewed from above on line 3 3, Fig. 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 g

the rack is sectioned. Fig. 5is a vertical mid-
seetion on line 5 5, Fig. 4. TFig. 6 shows in
sectional detail and front elevation the valve
for emitting oil from the oil-reservoir which
is in the traveling worm. Tig. 7 is a vertical
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mid-section of one of the cushion-supports
for the car. : Fig. 8 is a fragmental elevation
showing the machinery for applying the power
by eable. : Fig. 9 is & plan, partly in section,
showing:the said machinery adapted for op-
eration with an endless cable.  In this view
we have indicated by dotted: lines: the posi-
tion of an electrical motor which mightbe ap-
plied to the power-shaftshown. ' Line 99, Fig.
8,indicates the line at which the partsare sec-
tioned. :Fig. 10 is a detail fragmental eleva-
tion, partly in section. In Fig.9line 1010
indicates the line of section of thisview and
the: small arrow indicates the :dirvection  of
sight.:: Fig. 11 is a: detail; pavtly in section,
showing the reversing mechanism. - Fig. 12
is & sectional: detail on line 12 12, Fig. 11.
Fig. 13 is an axial section of the reversing

meechanism. :: Fig: l4isan elevation illustrat-
ing said mechanism.: Fig. 15 shows an end-

less chain arranged for reversing:

A Al indicate parallel: guidesracks: having
their rack - faces  concave and ipresented
toward each other: and toward the inside of
the elevator-shaft A".

B B’ indicate the traveling worms seenred
together by the carrier-frame ¢ and respec-
tively fitted to and seated in the concave rack-
faces ‘of said racks and connected with the
elevatorcage-frame Cand with suitable mech-
anism for:driving the worms to cause them
to simultaneously travel along: their respec-
tive racks in the samedirection. : Thethreads
of the traveling worm arearranged ata wide
angle with the racks, so! that the weight: of
the load: will net rotate the worms.

Various means for applying the: motive
power to the worms: may be devised, and we
have’illustrated in the accompanying draw-
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. Thisisillustrated inFigs. 4, 5, and 6.
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’ ", each of
which is provided with a yielding wvalved
plunger or valve-pin. Each pin carries two
valves and projects beyond the face of the
worm. The valve-pin b' of outlet b’ projects
into the space between the threads of the
worm, and the other pin DY of the outlet b”
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. The valved outlets are identical
in construetion.

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

3.closes the ouflet’ fromithe wvalve-chamber
when thevalve-pin is initsnormal outwardly-
pressed position; and the valve 4 is arranged
to close the inlet into such valve-chamber
when the valve-pin is forced inward by con-
tact with ‘the rack:with which the sworm 'is
geared. Bythisarrangementthevalve-cham-
bet 5 is supplied with 'oil from the oil-cham:
ber b, and at each revolution of the worm the
pin is pushed:in and a small ‘quantity of oil
is allowed to flowouttolubricate the bearings.

The outlet from ! the valve-chamber 5 con-
sists 'of a series of ducts 6, which: are!con-
trolled by a revolving plate 7; provided.with
holes 6/, arranged. to register with:and form
the outlet of such ducts. :: The amount of dis-
cliargeis increased or diminished by rotating
the plate.

The entire oil-discharging-valve contriv-
ance ‘is mounted  within a plug 8, which:is
serew-threaded: and arranged:to serew into
the worm or cog B BL

The: valves b" discharge after the manner
abovedescribed, and thisoils the driving cogs
and worms:

The upper face of the traveling worm is
provided with two flanges 9 and 10:coaxial
with the worm.  The inner flange 9 forms a

‘bearing with the pivot BY which holds' the

upper.end of the worm 1in place. ' The pivot
B*1is chambered at its topand provided with
a duct 11 to admit oil within the antifriction-
chamber 9" formed by the flange ‘9, so that
when oil is/poured into the :chamber or re-
ceiver12ofithe pivot B?itiwill flow 'downinto
the: chamber 9' formed by the flange 9§ and
will thence flow over the rim:of said flange
and into the space 10’ between the said flange
and flange 10. 1 A duct 13;leading up the'in-
ner side of flange 9, is 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. Duects 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 b.

For convenience of 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
by dowel-pins 15. This allows the pivot-seat
16 to be removed for the purpose of truing
the same or replacing it when it 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. The weight
sustained by the bottom bearing of the trav-
eling worm is practically nil, and we do not
consider it necessary to provide any antifric-
tion device at thatend further than the brass
washer 20 and suitable means for oiling the
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lower bearing. Anoil-duct 21, communicat-
ing with the oil-chamber of the pivot-seat, is
arranged to supply oil to the lower bearing.

D indicates the driving-shaft, which is pro-
vided at each end with a driving-worm. D’
and D" indicate said driving-worms, which
are respectively geared with the driving-cogs
B'and B%. The driving-worms D’ and D",
the driving-cogs B'and B? and the traveling
worms B and B’ are so arranged that the ro-
tation of the shaft in one direction will drive
Doth of the traveling worms in the same di-
rection along theirrespectiveracks. By thus
providing the traveling worm with a cog-
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-
lutely prevented, and perfect security is 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 is again op-
erated.

The driving-shaft is adapted to be operated
by any suitable means, but for rapid travel-
ing I prefer to use an electric motor E, the
armature of which is fixed to the driving-
shaft. With this arrangement the armatuve-
shaft and the driving-shaft are identical.

e indicates wires for transmitting the elec-
trie current to the motor.

It is to be understood that the electric cur-
rent will be under the control of the operator
within the car through the ordinary appli-
ances in use for that purpose.

In order to mount the electric motor so as
to preserve the equilibrium of the car, the
driving-shaft D is preferably arranged diag-
onally across the cage, as indicated in Fig. 3.
By this arrangement the motor can be con-
veniently placed in the center of the cage.
Themotor may be otherwisearranged, though,
as indicated by dotted lines in Fig. 9.

Now referring to Figs. 8 to 14 wo will de-
seribe the mechanism which wehaveinvented
for communicating power tothe driving-shaft
from an eundless cable. I indicates a cog-
wheel fixed to the driving-shaft D to rotate
thesame. 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 T, whieh is arranged to slide therealong

and is caused to rotate therewith by the spline |

4. J and J' indicate two driving-wheels ar-
-anged to be driven by the endless cable. One
member k& 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. Listherevers-
ing-lever, by the operation of which the frie-
tion-eluteh plugIis forced to cluteh the wheel
J when driven in one direction and to clutch

the 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 H; but when the plugis
thrown into engagement with the wheel J the
shaft I will be rotated in one direction, and
when the plug is thrown into engagement with
the wheel J' the shaft I will be rotated in the
other direction.

Tigs. 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 cateh 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-
spectivelyserewed into a nut O,which is 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 frietion-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 o'’ in the plug.

To produce superior means for guiding the
cage and holding it againstlateral movement,
we groove the racks to 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 top 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 eage; 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 Q between the
car-body C' 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 and
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 carrier-frame ¢ along the track
formed by the parallel racks, and since the
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oracks andsworma-fitreach. othersnugly there

IO

- rier form guides for their respective sides of
“w thecarrier, and itis possible thatin sorae situs=

s no rabtling or other: objectionable-noise;:

and by the oﬂme' device - arranged-upon: the: ¢

worms-and their driving-cogs the machinery

which:-receivesthe heawesﬁ wear 18 }tept con~
stantly oiled:

Phe trawehno* worms: mll opemte to €11’1V6~
“otheframe -or-earrierswheéthér the racks are
=vertieal; hox izomn Ucl:l oratsome:

angle: o
lhe Tack an& Wmm (Lt ecxeh mde of thc cars

~ations ~'t}1.e».,\vorm".mizone' side of the carrvier

cwith sproekets for said chain.

sight beomitted  and the guide be supplied:
ina-simpler formysuch as the jaws P e~

bracing:the rack -oreguivalent guide-raili

InFigedsave have showna sproeketschain

U: for rotating the nut O, which:is.provided:
“Fhistis pre~

ferred tothe lever;-because it provides for a

rmove ample: rotation of The nut: thm Gan-be:
sceured with theJever-Li =

Now;having deseribed ourm ven’mon w]:aﬁb

W6 4 lmm wnew, and desn'e to sectire. by Let-

ters Patent; ig—-
1. The combination of the pm‘ahel mek%,

: i;l‘e t"'me y the two traveling worms provided

30
e tivelysothe dmmng sshafty the two driving
seeavorms mounted-uponisuch'shaft and respec=
“tively meshing with: the duving-cogsy
= POWEreoy —\vhee} mounted T‘:pOn,Su(‘h dmvmg'
-shaft; the power-shaftprovided with:a worm:
~meshinginsuch power-co
sjournaledonthepow

‘40

45

with ithe driving-cogs and: movnied dnsthe:
frame and meshm avitly the: Tacks respoe- |

cogi-thepower-wheels|
r«shaft saitablemeans
arranged to-drive thepower-wheels in oppo=

wsite (hvectmns, andsuitablemeansforcluteh-

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

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

vitei-mediaté :

~the

reciprocate-in the «eylindery-and an.

the hubs of the power-wheels respechively;

nected with: the. plug-with suitable means;

and mmeanyfor rotating:the-nut: to. drive:it:

alono' said-sleeves to shift the cluteh-plug:
% A worm-havingan internal oil- chamber

~projectingbeyond the face-of the werm
arrvanged:to-engage

Hiom: of the svormto discharge adnbricant be-
tweensthe worm and the- g
-meshes..

v
wheel-having the internal od—e.hambur-'the

chamber-and projecting ontward beyond: the:
:face ol the worm andprovided with'two valves:
car-arrangedttoreciprocate inthe valve-chamber:

to alternately elose thedinletand cutlet theres

phmo er.

5. The combination of the worm provzued ;
~with:the internal valve-chamberand-suitable
outletthereirom anGthenpwardly-projeeting - -

‘threrewith-between said wheelsy-the station:::
-ary-serew-threaded sleeves arranged to hoid-

o=
the natgerewing upcm snehvsleevesand eon<: .

‘and provided inits periphery with-an-oiling.:
-deviee comprising-a yielding valved: plunger-

mand
‘the parts- geaved there= 7

with; ?hereby to-be-operated at e&ch evolu-.0o .

-outlet therefram-provided with- the ‘“V;»],V‘&V
schamber:-the plungerarranged-in thevalve: -7

gear: Wiﬂl whwh 1t— LiEis

The combmatmn of the WOTRL O Cog -

cofy the springrarranged to press:the plunger-o
oubwardly; andasuitable gearmeshing with=: "=
thewornior ~cog: <md arran (*ed ‘50 gngage ﬂle o

flange; the flanged pivot-zseat secured to: The e

Wormmolde ssud flange; andthepivobmonnt-
1-ed in such plvom-qewt and provided with-ghe -
“bilireceiving -chambér and a suitable Odﬂ@'f,"'

ogenmo into the pivet-seat:

=/ Phecombingtion of the eytindors: Bh(‘,:';:-,

plS‘SOIl having:a thin-head; and arranged fo
air-saek
having corrugated sides and arranged in the
eylinder to support the piston.

THOMAS MORCOM MARTIN.
JOHN PARKINSON.

Witnesses:
JAMES R. TOWNSEND,
ALFRED I. TOWNSEND.
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