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To all whom it may concern:

Be it known that I, Grorce L. MasoN, a
citizen of the United States of America, re-
siding at Warehouse Point, in the county
of Hartford and State of Connecticut, have
invented new and useful Improvements in
Trucks, of which
fication. o .

" This invention relates to an elevating

truck. Devices of this kind are well-known
in the art and comprise, in sene'ral, a three
or four wheeled truck provided with a base
and a platform capable of being raised or
elevateg away from the base in order that
the.truck may be wheeled underneath a load

suit-

of paper, brick, or what not, upon a
able suppart; the platform elevated, picking
ap the Inad;and the load then wheeled away.

ucks ‘0P thig character heretofore manu-
factured, in so far as I have been aware,
steering handle di-
rectly associated with the front wheel or
wheels which are mounted upon the same
axle and mechanism whereby, when the han-

-dle is pulled down, the platform may be ele-
have all been ob-:

vated, but these devices
jectionable for the reason that, before the
platform can: be elevated, it has been nec-
.-point the ‘handle substantially
In a truek constructed, on the other hand,
invention, the staeermf han-
dle’ js:preferably indirectly connected with
the. two front wheels which are all caster
form and instead of being mounted upon the
same axle, are turned on their vertical pivots
in the lower platform or base portion of the
the elevating mechanisms
of my new and improved truck have been so
constructed and arranged that it is entirely
immaterial in what direction the handle
happens to be pointing at the time it is de-
pressed for raising the platform; the plat-
form going up exactly as well whatever-the
position of the handle.. 7
Trucks constructed according to the old
practice, in so far as I am aware,
furthermore been objectionable and faulty
on mechanical principle, for the reason that
the elevating devices for the 1;{)latform"lmve
been so arranged that they take their move-
ment corresponding throughout to the de-

pressing movement of the handle.

the following is a speci- .

have

by
from the sliding
" made.

My invention, on the other hand, includes
a construction and arrangement whereby
the elevating devices go into action slowly,
having a slight, and almost imperceptible,
movement to correspond with the beginning
of the depressing movement of the handle,
which movement increases thereafter, as the

handle is further depressed, thereby giving’

an “easy start.” This makes the entire oper-
ation of the device correct on mechanical
theory and much more efficient in practical
operation. : L ;

Besides these features which I have been
at pains to particularly point out as com-
prising important parts of my invention and
which I consider both useful and broadly
new, I desire at this point to call attention
to another feature wherein my truck is both
useful and novel. This relates to an auto-
matic self-locking arrangement whereby the
platform, by the construction and arrange-
ment of the elevating devices themselves as
distinguished from the operating mechanism

" therefor, is locked at closely consequent suc-

cessive points throughout its entire lifting
movement, the lift of
solving itself into a series of short lifts af-
ter each one of which the truck is locked in
%osition and cannot be depressed by the load.

his same mechanism operates in precisely
the same manner when the truck is to be de-
pressed, the lifting devices as they are oper-
ated to lower the truck automatically lock-
ing after each slight movement in a down-
ward direction. This I consider. broadly
new. o

Another important feature of the inven-
tion comprises the arrangement whereby 1
make use of two superposed and mutually
engagin
cal standpoint) that T have been enabled to
double the lift of the platform without ma-
terially increasing the minimum height of
the platform from the floor. ~Another ad-
vantage inherent to the arrangement resides
in the fact that the platform, while being
raised has no longitudinal

cams which means (from a practi-.

movemend what—
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ever relative to the lower platform but lifts. ..

straight vertical lift as distinguished
1ift of the trucks heretofore

. ‘Another featt_ire of my invention resides
in the construction and arrangement where-
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- taken on the medial line of Fig. 1. Fi%.

by without the use of pawl-and - ratchet
mechanisms or their equivalents the handle
may, if desired, be operated successively a
plurality of times in the same vertical arc
while raising a load on the platform. This
Is an important advantage, for my truck is
especially designed to raise heavy loads, and
the arrangement permits the operator to op;
erate the handle a plurality
substantially vertical
him a “purchase” not possible were it neces.
sary for him to raise the platform by fol-
lowing through one depressing movement of
the handle from a substantially vertical to
a substantially horizontal position. The ad-
vantage, moreover, is attained, as said above,
without the . employment of pawl - and-
ratchet mechanisms or their equivalent or
any other mechapism requiring attention on
the part of the operator, but flows auto-
matically from the nature of the lifting de-
vices themselves. This I. consider broadly
new,

*All these features which I fmve herein-

above briefly alluded to will be found fully
detailed and cmphasized in the accompany-
ing specification. ‘

In the drawings,—Figure 1 is a top, plan

view of my improved truck. Fig. 2 is a side
view. Fig. 8 1s a longitudinal cross-section
4 is
Fig.

a cross-section taken on the line 4—4 o
i line

1. Fig. 5 is a cross-section taken on

5—>5 of Fig. 1; and Fig. 6 is a detail view on

a larger scale illustrating the cam lifting
device forming an important feature of my
invention. - ' o
My truck comprises a frame and a plat-
form A and B, frame A being supported
upon-the rear wheels @ and having swiveled
front wheels a”. Platform B is adapted by
mechanism hereinafter to be described to be
raised from frame A and ‘away from the
same. Frame A carries brackets A’ by
which it is supported from the axle of the
rear wheels of the truck in an old and fa-
miliar manner. = At the front end of frame

- A and integral therewith is a vertical bear-

50
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k _rigid therewith

65

ing D carrying a sleeve member ¢ provided
with a pair of arms &’ at its upper end and
a downwardly-proj ecting integral segmental
boss @* at its lower end. Between the arms
d’ is mounted a shaft d® and on this shaft is,
in turn, mounted a pair of toothed wheels
d*. Between the members @’ and the wheels
d* and upon the shaft d° is carried- upon
bearings the U-shaped member 45 carrying
the pipeé-handle d¢ equipped with a cross-
rod d’. Mounted in the pipe-handle d° is a
spring-pressed plunger .g* carrying at its
lower end a ¢ross-bar g° ‘
and engage the slots of the toothed wheels
d'. Between these toothed wheels a* and

tion with a cylindrical rack, and carried in

of times in a
position, thus giving -

-responding

“arrangement the cams ¢t
‘always held together in codperative relation

adapted to enter in

is a pinion d° for coGpera-

14,204

the bearing d is a cylindrical rack @ (of
the nature of a screw but withont pitch) as
clearly shown in Fig. 3." Supported on a
pair of brackets E depending from the
frame A is a gear-wheel ¢ in mesh with the
cylindrical rack ¢ and also with a pinion
¢? carried on a shaft ¢ mounted in brackets

-E’ at opposite sides of frame A. This shaft

¢’ carries a 'pair of cams e*, and upon shafts
¢’ carried by depending lugs E? and E? of
platform B are corresponding cams ef and
¢ The cams are shown in detail in Fig. 6.
Each cam is provided with a flange ¢3 cor-
to the contour of the cam, as
clearly shown in Fig. 6, and between the two
shafts e* and ¢ are mounted correspond-
ingly a pair of vertical slotted members ¢®
each carrying a pair of pins €'°, between
which pins the flanges ¢® of the correspond-
ing pair of cams are confined, all as clearl

shown in Fig. 6. It is obvious that by this
and the cams e® are

and-1t is impossible to remove
from frame A.

The mechanism illustrated in Fig. 6 is
worthy of a detailed description. The cams
¢* are provided with a series of circular
bosses ¢*® while the cams % are provided
with a corresponding series of circular re-
cesses e®’. DBetween these bosses ¢ are flat
portions ¢*%, and. between the circular re-
cesses' ¢ are flat portions ¢%, these portions
lying in the tangential plane of the cam. at
the points at which they occur. The result
of this construction is that, as the eam et is

platform B

- rotated, it correspondingly rotates the cam

¢® and as soon as any one projection e*®
passes the common vertical line of centers
of the shafts e® and ¢°, this boss automati-
cally goes over to the position shown in F ig.
6, in which the two cams are shown as sup-
ported upon two bosses, in engagement with
their corresponding recesses, the flat por-
tions between the bosses and the recesses be-
ing parallel and traversing the common ver-
tical line of centers of the two shafts .3
and ¢*  In other words, the action through-
out the entire revolving contact of the two
cams resolves itself into a succession of tog-
gle motions, each projection ¢ lifting the
cam ¢® and then, as it passes center, allow-
ing the cam ¢ to go back slowly to a locked
position. Exactly the same action takes
place whatever the direction in which these
cams are rotated. It will be. thus clearly

~seen that, by this arrangement, the lift of

&
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the platforin has been made self-locking not

only. in its extreme positions but at many

positions intermediate its extreme positions

and that this has been done not by the pro-

vision of separate means for the purpose

but by the very nature and construction of

the lifting devices themselves, ‘
Upon t%

e shaft e*, hereinahove alluded to,'
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is a pinion f engaged within a horizontal
rack f/ (Fig. 4), which rack is confined to
the pinion f by an anti-friction roller f*
carried on a depending web f* from frame
A. The rack f/ engages at its other end a
pinion f* secured to the rear axle f° of the
truck. This rear axle is supported on bear-
ings f* formed integrally with the frame A
and earries wheels a. The rack 7 is held in
contact with pinion f* by a roller f* carried

on a web f* depending from frame A, as

clearly shown on Fig. 5. Depending from
platform B are a Fair of brackets ¢’ and g*
supporting a shaft g% which shaft carries
cams g* cooperating with cams g° upon shaft
#°, precisely as the cams e* cooperate with
the cams ¢® in the mechanism heretofore de-
scribed. These cams g* and g° are provided
also with a pair of slotted bars carrying
pins precisely as illustrated in Fig. 6 and
described in connection with the mechanism
at the front end of the truck. Depending
from the platform B are brackets B’ at
either side of the rear ends thereof and
prackets E? at either side of the front there-
of. These brackets carry rollers &’ at the
rear end and %? at the front end, which roll-
ers are engaged in slots in the brackets A’
and E’ on frame A, in order to prevent the
upper platform B from having longitudinal
movement with
A. Upon opposite sides of the front of the
lower frame X are mounted by a well-known
ball - bearing s;f)pbrt, as shown in Fig. 2,
casters H and H’ carrying the front wheels
@' of the truck. These casters are connect-
ed through the 'mtermediaxg' of lugs A*
with radius rods A%, which rods are, in turn,
connected at their lower ends to depending
circular boss d? on the member d. By this
means, the truck may be steered by its
handle d¢, radial movement of the handle
d° in a horizontal direction being commu-
nicated through the bearing d to the radius
rods A* and thus to the individual casters
on the front of the frame. :

. The operation 6f my new truck is as fol-
lows:—By operating the rod d°® by means
of its plunger; the cross-rod d° can be en-

gaged with any one of the slots in the wheels -

@* and the pinion d'% rigid therewith, there-
by revolved. This pinion, whatever the po-
sition of the handle d°, engages the cylin-
drical rack d'*, which, in turn,
pinion e to in turn rotate the pinion e* upon
the shaft €. The rotation of this shaft Te-
volves cams ¢*, which being provided with

v

the projections e* taking into the recesses
¢%-of the corresponding cams ¢° roll these .

cams. The result of this operation is to
lift the platform by a series of steps, the
lifting process being reduced to what  is
tantamount to a series of toggle actions and
being automatically self - locked at many
points throughout its duration. From an

respect to the lower frame

the precise structure

operates the appended, I claim,—

inspection of Fig. 6, it will be noted that
the radial distance from the periphery of
the cams ¢* and ¢® from their supporting
shafts does not uniformly increase for equal
angular increments of rotation ¢f the shafts. 70
For equal angular movements of the shaft

_the increment of increase of this radial dis-

tance becomes greater as the cams are turned
from the position shown in Fig. 6. In other
words, if the cams are turned through an 75
angle of 30 degrees from the position shown .
in Fig. 6 a certain increment of separation
of the shafts ¢® and ¢° is obtained and on a
subsequent movement of 30 degrees another
increment of separation is obtained. The 80
latter increment is not, however, equal to

the first but is somewhat greater and each

of said increments gradually increases over
the former increments. The lifting action
is, thus, slow at the beginning and there- 85
after increases as the enlarged portions of
the cams are brought to bear upon each
other, which makes for an easy lift as ex-
plained hereinabove. Exactly the same ele-
vating process, brought about through the 90
same mechanism, is carried on meanwhile at
the rear end of the truck through the inter-

"mediary of the rack f’, the pinion f*, shaft

75, and cams g* and g°. The pins ¢'° codper-
ate with the flanges ¢*, thereby preventing-95
(at both the front and rear ends of the
truck) the top platform B’from being lifted
off the frame A, while the rollers &’ and &2,
being confined in vertical slots in the brack-
ets
ment of the platform B.

Tt is to be particularly noted that the

‘cross-bar d° may at any time be shifted

from one pair of alined slots in the wheels.

d* to another, thus enabling the operator to 105

raise the platform by a series of short pump-
ing operations in which the handle plays in
the same small arc. This is an important
advantage where heavy loads are to be
raised.

Having now described my invention, but
recognizing that it is not to be confined to
T have chosen by which
to illustrate it, but that, on the other Hand,

many modifications and departures from this 115

precise structure are possible within the
scope of the invention which is more truly
bounded and defined by the claims hereto

1. In a lifting truck, a base,
mounted’ in said base, a cylindrical rack

carried by the swivel, a steering handle car-

ried by the swivel, and means associated with _-
the handle for the operation of the rack.

2. In a device of the class described, in- 125

cluding a frame, a movable platform, a
swivel on the frame, a columnar rack car-
ried by the swivel, a pinion mounted in the
swivel, a steering handle connected to-the
swivel, and means associated with .the han- 130

* and E’, prevent longitudinal move- 100

110

a swivel 120
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dle independently movable thereon at the
will of the operator and arranged to operate
said pinion together with means for elevat-
ing the platform adapted to be operated by
the rack. :

3. In an elevating truck, including a mov-
able platform, a frame and means to elevate
the platform from the frame, a swivel

‘mounted in the latter, a steering handle con-

nected to the swivel, a vertically movable

- power transmitting member mounted in said

15

20

25

swivel, a device to elevate the same, opera-

tive connections between said member and
said platform elevating means, and means

associated with the steering handle operable
at the will of the operator to actuate said de-
vice, whereby said platform may be elevated.

4. A lifting truck, comprising, in combi-
nation, a frame, a movable platform, a plu-
rality of cams rotatably mounted on the

frame, a plurality of cams rotatably mount-

ed on the platform and engageable with the
first named cams, whereby a series of lift-
ing devices arranged in pairs is provided,
and means operable to turn one cam of each

. Ppair, one cam of each pair having its periph-

80

36

40

"~ 45

50

55

©.8b

ery formed with a series of spaced recesses,
the other cam of each pair having its periph-
ery formed with a series of spaced rojec-
tions engageable in said recesses, w 1ereby
one cam of each pair may be rotated by the
other, all constructed and arranged so that
normally two projections of one cam engage
with two recesses of the mating cams on op-
posite sides of the line of centers of a pair

~of cams and so that as any projection with

its mating recess crosses said line of centers,
the said centers are forced farther apart
than immediately before or after such posi-
tioning, whereby the lifting motion is re-
solved into a series of self locking incre-
ments. ‘ ; ’

5. A lifting truck, comprising, in combi-
nation, a wheeled frame, a movable plat-
form, a plurality of cams carried by the
frame, a. plurality of cams carried by the

platform and engageable with the" first

named cams, whereby a series of lifting de-
vices arranged in pairs is provided, a steer-
ing handle mounted on the frame, and means
operable from said handle to turn one cam
of each pair, one cam of each pair havin

its periphery formed with a series of space

recesses, the other cam of each pair having
its periphery formed with a series of spaced
projections engageable in said Trecesses,
whereby. one cam of each pair may be ro-
tated by the other, all constructed and ar-

‘ranged so that normally two projections of
60

one cam engage with two recesses of the mat-
ing cam on opposite sides of the line of cen-
ters of a pair of .cams and so that as any
projection with its mating recess' crosses
said line of centers, the said centers are
forced farther apart than immediately be-

14,404

fore or after such positioning, whereby the
lifting motion is resolved into a series of
self locking increments.

6. A lifting truck, comprising, in combi-
nation, a base portion, a lifting platform, a
steering handle swiveled in the base portion,
lifting devices arranged between the plat-
form and base portion, each device compris-
ing a pair of separate but mutually engaged
rotatable members, operative connections be-
tween said devices and said handle, whereby
upon depression of the latter the lifting de-
vices may be actuated to lift the plat orm,
one member of each pair having its periph-
ery formed with a series of spaced recesses,
the other member of each pair having its pe-
riphery formed with a series of spaced pro-
jections engageable in said recesses, where-
by one member of each pair may be rotated
by the other, all constructed and arranged
so that normally two projections of one mem-

‘ber engage with two recesses of the mating

member on opposite sides of the line of cen-
ters of a pair of members and so that as any
projection with its mating recess crosses said
line of centers, the ‘said centers are forced
farther ‘apart than immediately ' before or
after such positioning,
motion is resolved into

a series of self lock-
m% merements, ‘

A lifting truck, compfising, in combi- -

70

75

80

85

90

whereby the lifting

95

nation, a wheeled frame, a movable plat- -

form, a swivel on the frame, a cylindrical
rack carried by the swivel, a pinion mount-

- ed in the swivel and engaged with the rack,

a steering handle connected to the swivel,
means associated with the handle independ-
ently movable therein at the will of the op-
erator and arranged to operate said pinion,
lifting devices between the frame and plat- -
form, each device comprising, a pair of sep-
arate but mutually engage members, and
means operable from said rack to actuate one
member of eéach pair, one member of each
pair having its periphery formed with a se-
ries of spaced recesses, the other member of
each pair having its periphery formed with
a series of spaced projections engageable in
said recesses, whereby one member of each

pair may be rotated by the other, all con-,

structed and arranged so that normally two ’
projections of one member engage with two

sides of the line of centers of a pair of mem-
bers and so that as any projection with its
mating recess crosses said line of centers, the
said centers are forced farther apart than
immediately. before or after such position-

‘ing, whereby the lifting motion is resolved
“into a series of self locking increments.

8. In an elevating truck, the combination
with a frame and supporting and steering
wheels, of a steering swivel, a steering han-:
dle fulcrumed upon said swivel, elevating
mechanism on said frame and means for op-
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- recesses of the mating member on opposite
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erating
said handle, comprising a member movable
for this purpose in the line of the axis of
gaid swivel. L . .

9. In an elevating truck, the combina-

tion with a frame and supporting and steer-

ing wheels, of a steering swivel, a steering
handle fulerumed upon said swivel, elevat-
ing mechanism on said frame and means
for -operating said elevating mechanism
from said handle in any steering position

of said handle, comprising individually.

rigid power-transmitting parts located re-
spectively on said swivel and said frame,
said ﬂarts being relatively movable laterally
and having a swiveling connection coaxial
with said steering swivel. :

10. In an elevatin
tion with a frame and supporting and steer-
ing wheels, of a steering swivel, a_steering
handle fulcrumed upon said swivel, elevat-
ing mechanism on said frame and means for

operating said - elevating mechanism from -

said handle comprising a member connected
with said handle and movable by the handle
both in its steering and in its swinging
movements, a second member ivoted on
the frame, and a positive connection between
said members upon which one member is
movable relative
axis of said swivel, said connection being ar-
ranged to reciprocate in the line of said axis.
. 11. In an elevating truck, the combina-

tion with a frame and supporting and steer-

ing wheels, of ‘a steering swivel, a_steering

handle fulcrumed upon said swivel, elevat-
ing mechanism on said frame and means for
operating said elevating mechanism from
said handle comprising a member connect-
ed with said handle and movable
handle both in its steering and in its swing-
ing mavements, a second member pivoted on
the frame, and a constant positive connec-
tion between said members upon which one
member is movable relatively to the other
about the axis of said swivel, said connection
being arranged to reciprocate in the line of
said axis. o

12. In an elevatin, -truck; the combina-

tion with a frame and supporting and steer- -

ing wheels, of a steering swivel at the front
of said frame, a steering handle pivotally
connected to said swivel, and elevating
mechanism comprising a member pivoted on
said frame and having a connection to said
handle comprising a
line of the axis of said swivel, said connec-
tion having

ment of said handle and said pivoted mem-

ber about the axis of said swivel.

13. In an elevating
‘tion with a frame an )
ing wheels, of a steering swivel

truck, the combina-
supporting and steer-
at the front

said elevating mechanism from

truck, the combina- .

to the other about the “handle about its

'ing wheels,

by the

‘bers are relatively
17. In a lifting truck compricing a base

member movable in the -

ﬁ»rovision for relative move-

S

of said frame, a steerin, handie fulcrumed
-85

upon said swivel, and elevating mechanism
comprising a member pivoted on said frame
and & connection between said handle and

said member by which a moverhent of said -

handle in either directioh about its fulerum
may be transmitted to said member, said

70

connection having a joint coaxial with said

swivel whereby said handle may operate
said elevating mechanism in any position of
said handle. '

14. I an elevating truck, in combination
with the truck frame and the. supporting
and steering wheels, a_steering handle, a
steering swivel upon which said handle is
fulcrumed, and elevating mechanism com-
prising a member pivoted upon said frame
and having a connection to said handle com-
prising a part movable in the line of the
axis of said swivel, said member and said
handle being relatively movable upon said
connection about said axis.

15. In an elevating truck, the combination
with a frame and supporting and steering
wheels, of a steering swivel, a steering han-
dle fulecrumed on said swivel, elevating
mechanism comprising a movable member
mounted on the frame, and means for i-
tivel transmittin% the movements of the

ulerum to said movable
member without transmitting the steering
movements of said handle, said means com-
prising a, connection having provision for a
swiveling relative movement of said mem-
bers about the axis of said swivel.

16. In an elevating truck, the combina-
tion with a frame and supporting and steer-
of a steering swivel, a steering
handle fulcrumed on said swivel, elevating
mechanism comprising a 'movabie member
mounted on the frame, and means for posi-
tively transmitting the movements of the
handle about its fulcrum to. said movable
member without transmitting the steering
movements of said handle, said means com-
prising a part arranged to transmit the
power appled to said andle along the axis
of said swivel and about which said mem-
movable on said axis. -

portion and & lifti ﬁ platform, a swivel in
said base portion, a handle connected to the
swivel, s power transmitting device mount-
ed to operate

the power transmitting device, the whole
being so organized an: arranged that the
lifting function may be effected whatever
the position of the handle in a horizontal

plane. : _ .
GEORGE L. MASON.
‘Witness: ‘ )

C. T. NEaL.
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in ‘the axis of the swivel, and .
means associated with the handle to operate-

120




