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This invention relates to apparatus for graphically re-
cording the operations of a vehicle and has for an object
the provision of a System by means of which there may
be recorded the number of pay loads lifted by the vehicle
during and in correlation with the distance traveled by
the vehicle and in avoidance of the recording of apparent
pay-load lifts which, in fact, have not taken place.

. The present invention relates to improvements over
the apparatus and system disclosed in application Serial
No. 852,590, filed November 9, 1959, by Smith et al. and
assigned to the same assignee as the present application.

Lift trucks and similar equipment used in handling in-
dustrial materials play an important part in the operation
of factories in that assembly lines and the like frequently
depend upon lift trucks for the transport of parts and
equipment from storage to assembly line and the trans-
port of finished products to storage. Trucks of the fork-
lift type, as well as tractor-shovels, earth movers, and
like hydraulically operated lift vehicles, play an impor-
tant part in construction work, as well as in moving ma-
terials from one place to another, The efficiency of an
operation as a whole can be greatly increased if the op-
erators of lift trucks and similar equipment function with
maximum efficiency and with elimination of waste mo-
tion, excess travel and inefficient loading.

Though not limited thereto, the present invention is
particularly applicable to fork-lift turcks and similar
equipment widely used in close quarters, such as ware-
houses, box cars, dock installations, ships, and in fac-
tories as described above. As well understood by those
skilled in the art, such Lift trucks are designed so that
they may lower their lifting platforms or their lifting
forks for movement beneath pay loads. By “pay load”
is meant a useful load in contrast with what in terms of
the recording operations will be referred to as apparent
or spurious load indications, After placement of the
platform or fork beneath g container or below the work
itself, the Ioad is then raised and transported to an as-
signed delivery point. The load is there lowered, and the
operator proceeds to the next station, either with or with-
out a further pay load. When an operator is serving
presses or other types of machinery, he will frequently
take raw material to the machine for operation and will
remove a finished or semi-finished product. In this man-
ner, the truck is used to maximum efficiency.

It is an object of the present invention to provide a
record not only of the distance traveled by the truck, but
also an accurate record of the number of true pay load
lifts completed during each trip by means of a system
which eliminates the recording of false lifts, that is to say,
the recording of a Jlift of a pay load which has not in fact
taken place. In many instances, the forks and unloaded
pallet associated therewith weigh between about 150
pounds and 300 pounds. If a truck be operated to lift
such unloaded pallet at relatively high speed, the actual
weight will produce on the indicating equipment an ap-
parent weight materially greater than that which actually
exists, with the result that a lift may be falsely recorded.
Another instance giving rise to difficulty is the fact that
in operating a truck over rough terrain, a bump may
cause a pay load to bounce. While it may not actually
rise above the pallet on which it rests, the apparent
weight on the truck will be greatly diminished and to a
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point where an unloading operation may be falsely re-
corded. This same phenomenon may likewise produce
an apparent increase in weight in the case of an unloaded
pallet and by an amount which likewise may indicate a
lifting operation. These examples suffice to illustrate the
problems encountered in obtaining accurate information
in respect to the number of pay loads lifted for a given
trip of the vehicle in order that there may be achieved
the maximum efficiency of use of the vehicular lifting
apparatus.

In accordance with the bresent invention, there is pro-
vided, in conjunction with the hydraulic system for rais-
ing and lowering the lifting forks or platform, a pressure-
responsive means having a recorder-actuating element
displaceable from a first position to a second position up-
on a substantial increase of pressure on the hydraulic
liquid as occurs upon the Iifting of a pay load. In order
to prevent the operation of exhibiting means operable
under the control of that element by any cause other
than the lifting of a pay load, flow restrictions are ar-
ranged in the flow-coninections to the pressure-responsive
means which introduce time delays in the operations,
The flow restrictions retard the movement of the re-
corder-actuating element in both directions as a result
of transient changes in the pressure of the hydraulic
liquid. The “transient changes” referred to include
changes in the pressure of the hydraulic liquid which may
arise due to abnormal or improper lifting of a platform
by its hydraulic means, or due to passage over bumps
as previously referred to, or other operations which may
produce to some degree the effect of lifting or releasing
a pay load when in fact no true Tift or release of a pay
load has occurred. The transient changes of pressure
will vary in character and magaitude with different Lift
trucks.  Accordingly, the time delays are adjustable.
The delay in one direction, referred to hereinafter as a
lift-delay, and the time-delay in the movement of the
recorder-actuating element in the opposite direction cor-
responding with the lowering of the fork and hereinafter
referred to as the off-delay, will be selected for best op-
eration of a particular system as used on the several types
of lift trucks. There are provisions for adjustment of the
time-delays through wide ranges, as from one-half to
thirteen seconds, more or less. The manner in which
the time-delays are selected for given operations will later
be discussed in detail.

The exhibiting means preferably includes a chart to re-
ceive a permanent record of each pay load lift and in
correlation with a second record showing the distance
traveled by the vehicle during the time it is operated to
lift pay loads and to lower said pay loads at particular
destinations or stations. The exhibiting means is ar-
ranged to be operated, either with or without access
thereto by the operator of the vehicle, to provide a record
which may not be known to the operator until the con-
clusion of a particular period of work.

For further objects and advantages of the invention and
for a more detailed discussion of the apparatus embodying
the invention, reference is to be had to the following de-
scription taken in conjunction with the accompanying
drawings, in which:

FIG. 1 schematically illustrates one
invention; .

FIG. 2 is a view of the cover of the instrument diagram-
matically shown in FIG. 1 and includes a face view of the
chart, together with a portion of the timing mechanism for
driving the chart; and

FIG. 3 shows a modification of the
FIG. 1.

Referring now to FIGS. 1 and 2, the invention in one
form has been shown applied to a lift truck 10 which

embodiment of the
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includes a fork or lifting platform 11 arranged to be raised
and lowered by hydraulic means 12 of conventional design.
The operator of the truck 10 by means of a control valve
13 may apply the output of a pump 14 to the lifting cylin-
der of the hydraulic operating means 12 to raise the plat-
form 11. By rotating the control valve 13 through ninety
degrees in a clockwise direction,
draulic lifting means to the discharge pipe 15 leading to
a reservoir 16. It will be readily understocd by those
skilled in the art that the pressure produced on the hy-
draulic liquid by the pump 14 will depend upon the load
resting upon -the platform 11. By rotating the valve 13

through ninety degrees from its illustrated position, in a
counterclockwise direction, the platform will be held in its
then raised position and the pump 14 will discharge
‘through valve 13 to discharge line 15." If the valve 13 be
turned to its “raise” or lifting position and held there t0
produce rapid lifting of platform 11, it will be understood
that the apparent load will be increased by reason of the
inertia of the parts.

In accordance with the present invention, there is pro-
vided a pressure-responsive device 17 flow-connected to
the hydraulic system, preferably by way of a flow-control
valve 18 shown as of the needle-valve type. Besides serv-
ing as a means for adjusting the magnitude of the lift-
delay, the restricted flow through needle valve 18 filters
from or blocks transmission to device 17 of high-frequency
pressure-variations which may appear in the hydraulic
system connected to the operating means 12. The hy-
draulic. pressure developed at the output of the pump 14
for operating means 12 is also applied to a piston 19 of
the pressure-responsive device 17. When that pressure
exceeds a predetermined value, the piston 19 overcomes
the opposing bias of a spring 20 and through piston rod
96 actuates a member 98 connected to a stylus-carrying
arm 53. The opposing pressure of spring 20 may be ad-
justed in manner later to be set forth. Preferably, the
spring 20 is selected as to size, or adjusted, so as to render
piston 19 ineffective to move the stylus 55 upwardly unless
the pressure on the system exceeds a predetermined mini-
mum corresponding to the weight of forks or platform 11
when empty, or when carrying merely an unloaded pallet.
Such predetermined minimum: pressure may be less than
that due to an apparent load which may be developed
during lifting of an empty platform or unloaded pallet.
By “apparent load” is meant the load as it appears to the
lift-sensing mechanism, including an inertia component
due to -acceleration, as when the predetermined minimum
load is lifted at relatively high speed (in térms of maximum
speed of lift of the lifting fork or platform in normal op-
eration). - Hence, notwithstanding adjustment-provisions
of spring 28, such apparent load may be sufficient to effect
operation of piston 19. Recording of a false lift under
such circumstances, however, may be avoided by provision
of a suitable time-delay factor.

The delay in the operation of the pressure-responsive
device 17 is under the control of the flow-control valve 8.
By rotating the. adjusting element 18a of valve 18, the
pointed end of the throttling element will increase or de-
crease the flow rate through the flow restriction to decrease
or to increase the magnitude of the lift-delay. The range
of adjustment is such that the lift-delay can be varied
from about a second to thirteen seconds, and more. When
utilized without further provisions, the throttling valve
introduces a time-delay in both directions. Due to the
characteristics of the hydraulic system of the lift truck 10,
it is preferred that the lift-delay differ from the off-delay.
Tn order that the off-delay on the lowering operation shall
be materially less than that of the lift-delay, there is pro-
vided a check valve %0 interconnecting two passages 91 and
92 within the body of valve 18.

Assuming now that check-valve 99 is closed, as hy-
draulic pressure is applied from pump 14 by way of the

ipe 93 through the smaller flow path of the throttling
valve 18, a time-delay is interposed. The check-valve is
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closed and remains closed due to the presure on the mova-
ble element of the check-valve. When line 93 is con-
nected through valve 13 to the reservoir 16, the pressure
in channel 91 drops to a low value relative to that in chan-
nel $2. The differential of pressure on the movable ele-
ment of the check-valve moves that element against the
bias of the light-weight spring to open the flow path be-
tween lines or channels 91 and 2. - The resultant in-
creased flow of liquid decreases the time of the off-delay.
By providing for adjustment of the check-valve, as by
rotation.of spring-retaining cap 94, as well as adjustment
of the throttling or needle valve 18, there is provided a
wide range of flexibility in the selection of the desired
time delays for load lifts and for load drops. Thus, the
off-delays and the lift-delays may be adjusted best to suit
the characteristics of particular lift trucks in given appli-
cations. The check valve may be of the type FCV of
Pnen-Trol Devices, Inc., and as shown in Frye Patent
2,841,174.

The adjustment “of spring 20, which opposes upward
movement of piston rod 96, is accomplished by means of
the nuts 105 on threaded studs 106. These nuts 105
bear against a retaining plate 122 through which the studs
166 extend. Though only two of the studs 166 appear in
FIG. 1, it will be understood that three or more may be
provided. The'spring 20 at one end bears against the plate
122 and at the other end bears against a collar 104 secured

‘to piston rod 96. As the plate is lowered by loosenirig

the lowermost nuts and tightening the outwardly located
nuts, the opposing force on piston rod 96 is increased.
The stylus-actuating member 98, which is connected at

‘97 to piston rod 96, has a horizontal portion from which

there depends an extension 102. This extension 162
extends through a slot in plate 122, The sides of the slot
slidably engage the extension 162 to prevent rotational
movement of the arm 98 about the axis of piston rod 96.

Connected to. the horizontal extension of member 93
is ‘a counter-actuating element or link 99. This link 99
in FIG. 1 is shown in the form of a coiled spring which
provides semi-positive actuation of the crank arm 199 of
a lift counting device 167. - The spring 9% applies a coun-
ter-actuating force to arm 160 each time the piston rod:
96 is moved to its uppermost position. The spring 99
provides a resilient link effective on the return movement
of member 98 to prevent development of unduly large
forces on arm 180 by reason of a greater movement of
member ©8 than is provided for by couanter device 1€7.
This linkage also prevents jamming of the counter on
downward movement of member 98 following a partial
stroke of arm 10¢ due to movement of pisten rod 96 and
member 98 to something less than their uppermost posi-
tions. The number of pay load lifts during a given period
are duly recorded by the counting device 107 which may,
if desired, be of the kind that can be set to zero at the
beginning of each period under survey.

The member 98 is connected by pin 534 to a stylus arm
53 pivoted to the frame by pivot pin 54 and carrying at
its outer, free end a stylus 55. .

This stylus or chart-marking element 55 engages a
chart 56 which in FIG. 1 is illustrated in phantom, by
broketi lines, in order to show its positional relationship
in respect to the stylus 55 and also another c¢hart-marking
clement or stylus 57, hereinafter described. Chart 56 is
shown more in detail in FIG. 2, from which it will be
seen that it is supported on the hinged cover 64 of the
instrument and is driven at constant speed, in a counter-
clockwise direction as viewed in FIG. 2, by means of a
clock mechanism indicated at 59. The chart has a rectan-
gular center opening which fits onto a correspondingly
shaped section of a shaft 69 driven by the clock mecha-
qnism. Various forms of charts, including those generally
available on the market, may be employed, and usually
such charts will be provided with radial markings (omitted
on the drawing for simplicity) to indicate the time of
day and time intervals so that elapsed time of travel of the
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vehicle, either loaded or unloaded, and also idle time, may
be readily observed and recorded,

In order to record the pay load lift in correlation with
elapsed time and the distance traveled by the lift truck,
there are provided a distance-indicating stylus or chart-
marking element 57 and a distance indicator 62 both con-
nected to an odometer drive which will now be described,

As shown in FIG, 1, a wheel 79 driven by cne of the
truck wheels 71 is carried by a pivoted arm 109 which
has attached thereto a scraper blade 110. The arm 109
and scraper blade 110 are biased downwardly by a ten-
sion spring 111, Thus, the diameter of the friction wheel
78 is maintained constant: It is not affected by accumula-
tion of debris because of its removal by the scraper blade
110. The arm 109 is pivoted by a pivot pin 113 to sta-
tionary bracket 132 which is itself secured to the frame.
Through a suitable connection indicated by the broken
line 72, there is driven a worm 73 which through worm
wheel 74 drives a shaft 75, This shaft, through a worm
76, drives a worm wheel 77. The worm wheel 77 drives
a shaft 78 which has secured to it an operating cam 79
for a crank arm 80, one end of which carries the stylus
57. The other arm 81 of the crank engages the cam 79,
the crank arm itself being pivoted by a pin 82 and biased
for clockwise rotation by a spring 83.

The shaft 78 carries a worm 85§ which drives a worm
wheel 86 and through a shaft 87 operates the distance
indicator 62 illustrated as a conventional odometer pro-
vided with a plurality of indicating discs on which appear
digits for indicating the distance traveled. These may be
viewed through the opening 62¢ (FIG. 2) in cover 64,

In the following summary of the operation of the Sys-
tem of the present invention, the manner in which that
system functions to take care of a number of conditions
encountered in the daily operation of a Iift truck will be
set forth. There will first be summarized the operations
which may occur with an unloaded platform, i.e., one not
carrying a pay load. With the parts in the illustrated
Dositions, particularly the valve 13 in a pressure-applying
position, the hydraulic means 12 will be effective in rais-
ing the movable parts of the hydraulic system including
the platform 11. Thus, the parts will be moving upward-
ly. If the parts are moved upwardly at relatively high
speed, the apparent load (previously discussed) as regis-
tered on the pressure-responsive device 17 may be much
greater than the actual load. It is for this reason that
weighing systems are not suited to the purposes of the
present invention. Though the spring 26 has been set to
offset the pressure required from the pump 14 to overcome
the dead weight of the moving parts, nevertheless upon
rapid acceleration of the platform, the piston 19 if exposed
to the full effect of the rapid change in pressure would be

isplaced against the force of the spring 2@ to move stylus
55. The action of the flow-control valve 18 introduces a
delay in avoidance of the described movement. This
delay may be equal to or slightly less than the time in-
terval required to raise the unloaded platform 11 to a
predetermined height, such as would render the empty
platform apparent to an observer. Thus, should an oper-
ator desire to attempt to produce a false indication of a
1ift of a pay load, it will be seen that he could not achieve
that objective without raising the platform 11 to a height
which would undoubtedly call attention to his effort by
the foreman or other assigned observer.

If desired, the flow-control valve 18 by adjustment of
element 184 may be set for a longer period of time, encugh
for the platform 11 to be raised to the normal height for
transport of a pay load. Thus, there is considerable flexi-
bility afforded by the system in that there can be included
in the delay time a part of the travel time, or that delay
time may be diminished to a lifting time corresponding
with that required for achieving the aforesaid detectable
height of the platform 11.

Assuming now a pay load on the platform 11, the fol-
lowing occurs. The truck operator manipulates valve 13
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to raise the pay load. After the selected time interval
of, say, one and one-half seconds, the device 167 and the
stylus 55 are each actuated to record the lift. The truck
will then be placed in operation to transport the load to
its destination, and there will be recorded on the chart,
FIG. 2, the record 575 indicating the distance traveled by
the truck. Tt will be observed that the record 575 is one
that progresses from an inner circular limit to an outer
circular limit and back to the inner circular limit, this
representing the movement of the stylus 57 by the cam 79.
When the stylus has been displaced from the inner to the
outer limit, it will be known that the truck has traveled a
predetermined distance, for example, 2500 feet. When
the stylus moves from the outer limit to the inner limit,
it will be known that the truck has traveled another 2500
feet. Gbviously, the gear ratios can be selected for the
operation of the stylus between its two limits for lesser or
greater distances.

What has been said above in respect to false indica-
tions of pay load lifts, likewise applies to false indications
of the unloading of the platform 11. This can occur by
reason of the passage of the truck 10 over a rough travel
path where the wheels may drop into a depression. The
dropping of the wheels together with the truck-frame will
produce a drop in the pressure in the hydraulic system.
The load and platform by reason of their inertia under
the described conditions act to decrease the apparent load
on that platform. In response to the mometary decrease
In the hydraulic pressure, the stylus 55 might move., It
does not move due to the time-delay introduced by the
flow-control valve 18. More particularly, the flow re-
strictions provided by the element 18z and the check
valve 90 (with the latter assumed in the open position)
are such as to introduce a time-delay in the response of
piston 19 to the decrease in hydraulic pressure. When
that decrease causes check valve 86 to open, it will be seen
the resulting off-delay will be shorter than the lift-delay
above described. Nevertheless, the off-delay of the order
of one-half second and above will be set to be adequately
long to prevent the recording of false unloading opera-
tions.

Further in connection with the operations, it will be
understood that even if the truck 10 be traveling without
a pay load over rough terrain, the effect of a bump may
work in both directions; that is to say, the weight of the
moving parts including the platform 11 may be effective to
produce a false indication of a pay load lift, as well as to
indicate the descent and unloading of a pay load, when
a change in pressure occurs by reason of the inertia effect
of the load on the hydraulic pressure system. However,
by the introduction of the time-delays, such false indica-
tions are overcome, whether due to an attempt by the op-
erator to outwit the system or whether due to variations
of hydraulic pressure because of bumps and the like.

With further reference to the control valve 13, it is to
be understood that it is operable to several control posi-
tions. When it is moved to a position to interconnect the
pump 14 with the discharge pipe 15, the pump will simply
circulate hydraulic liquid from, the reservoir 16 through
the return circuit. The pipe leading to the hydraulic
means 12 will then be closed to maintain the plateform 11
in jts elevated position. When the valve 13 is rotated to
interconnect the pipe from the hydraulic means 12 with
the discharge pipe 15 (the valve 13 in a position 90°
clockwise from that illustrated), hydraulic liquid will be
discharged through the return pipe 15 from the hydraulic
system.

The foregoing operations will now be briefly sum-
marized in terms of the resultant record on the chart 56,
as shown in FIG. 2. At the beginning of a work period,
it may be assumed that the point 554 on chart 56 was
at the location of the stylus 55; that the stylus 57 was at
the point 57g; and that both styli were coincident with
radius 61 of the chart 56. Upon occurrence of the first
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lift of a pay load, the stylus 55 moved radially of the
chart to an outermost position at 55b. At the point 55c,
the stylus 55 returned to its innermost position, indicating
the unloading of the truck. By means of the odometer
driving arrangement, the distance traveled may be read
either from the graph 57b on chart 86 or from the dis-
tance indicator 62 visible through the opening 624 of the
cover 64 of the instrument housing 63. As shown on the
chart, the truck traveled “unloaded” during the appear-
ance of the segment 55d after which it made two pay oad
lifts in near time-proximity one to the other. The rela-
tively long outer section 55¢ shows a relatively long dis-
tance of travel with a pay load. Thus, the chart 56 pro-
vides an accurate record of the number of lifts in correla-
tion with the distance traveled by the truck with and with-
out pay loads.

Now that we have explained the principles of operation
of our invention, it will be obvious to those skilled in the
art that various changes and modifications may be made
therein and that certain features may be used in the ab-
sence of other features, all within the spirit and scope of
the appended claims. More particularly, in applications
where the offi-time delay is to be greater than the lift-
delay, the flow control valve 18 may include a relief valve
which opens during application of a lifting pressure to the
hydraulic means 12. This provision is readily made by
reversing, turning end-for-end, the valve 18 in line 93.

To vary the time-delay with relief valve 90 open, the
tension on the spring biasing the relief valve element to
closed position may be varied and for larger changes, the
size of the orifice of the relief valve may be changed as
by insertion of a valve seat having an orifice of desired
size.

As shown in FIG. 3, resilierit link 994 which intercon-
nects the member 98 and the crank arm 100 may take
the form of a spring wire which during a pay load lift
provides positive actuation of the counting device 197.
Upon return movement of member 98, as during the un-
loading of the platform 11, the spring wire link 992 not
only applies a restoring force to the crank arm 109 but
also permits member 98 to move from one limit to a sec~
ond Limit, which limits may be farther apart than -the
limits of movement provided for the pay load lift-count-
ing device 167. The lower bent end of link 9%a for clarity
has been illustrated with the spacing between upper and
lower arms in greater spaced relation with the upper and
lower faces of crank arm 16¢ than may be desirable in
practice. Some lost motion between the link 994 and the
arm 169, however, is readily provided by the shaping of
the lower end of link 99a.

What is claimed is:

1. A recording system for use with a wheeled vehicular
lifting apparatus having a lift platform, means for supply-
ing hydraulic fluid under pressure for raising said plat-
form, and means for driving at least one wheel of said
apparatus; said recording system including two recording
elements, one a stylus and the other a chart upon which
said stylus may produce a record, means supporting one
of said recording elements for relative movement with re-
spect to the other for producing a record on the chart of
one variable, and means for driving the other recording
element for relating the record of said first variable with
a second variable, pressure-responsive means having a
fluid connection with said fluid-supplying means and hav-
ing a member displaceable between two positions as the
pressure.of said fluid rises above and falls to a predeter-
mined value, a driving connection between said member
and the first of said recording elements for producing
distinctive indications on the chart that a load has been
lifted and lowered, and delay means for slowing down
the movement of said member in at least one direction,
said delay means including flow-restricting means in said
flow connection from said pressure-responsive device to
said fluid-supplying means, whereby there is prevented
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the recording of changes in the pressure of said hydraulic
fluid due to operations other than movement of a pay load
by the lift platform of the vehijcular apparatus.

2. The system of claim 1 in which there is provided a
1ift counting device having an actuating element, and
means including a resilient link extending between Said
actuating element and said displaceable member for oper-
ating said device.

3. The system of claim 2 in which said resilient link
is a spring wire. .

4. The system of claim 1 in which there is provided
an odometer drive extending from a supporting wheel of
said lifting apparatus, and means including a stylus
driven by said drive for recording on said chart a record
of the distance traveled by said 1ifting apparatus.

5. The exhibiting means of claim 1 in which said
structure comprises a relief valve for changing the mag-
nitude of the flow restriction developed by said flow-
restricting means.

6. A recording system for use with a wheeled ve-
hicular lifting apparatus having a lift platform, means
for supplying hydraulic fluid under pressure for raising
said platform, and means for driving at least one wheel
of said apparatus; said recording system including two
recording elements,; one a stylus and the other a chart
upon which said stylus may produce a record, means
supporting one of said recording elements for relative
movement with respect to the other for producing a
record on the chart of one variable, and means for driv-
ing the other recording element for relating the record
of said first variable with a second variable, pressure-
responsive means having a fluid connection with said
fluid-supplying means and having a member displaceable
between two positions as the pressure of said liquid
rises above and falls to a predetermined value, a driving
connection between said member and the first of said
recording elements for producing distinctive indications
on the chart that a load has been lifted and lowered, and
delay means for slowing down the movement in both di-
rections of said member but with a greater delay in the
movement of said member in one direction than in the
other, said delay means including flow-restricting means
in said flow connection from said pressure-responsive de-
vice to said fluid-supplying means, whereby there is pre-
vented the recording of changes in the pressure of said
hydraulic fiuid due to operations other than the lifting
and lowering of a pay load carried by the lift platform
of the vehicular apparatus.

7. The system of claim 6 in which said flow restricting
means includes a relief valve normally closed to provide
said greater delay and operable to an open position to
provide the lesser. delay in . said movement of said
member in said other direction.

8. The system of claim 6 in which there is provided
a lift counting device having an actuating element, and
means including a resilient link extending between said
actuating element and said displaceable member for
operating said device.

9. The system of claim 6 in which there is provided
an odorieter drive extending from a supporting wheel of
said lifting apparatus, and means including a stylus
driven by said drive for recording on said chart a record
of the distance traveled by said lifting apparatus.

10. A recording system for use with a wheeled ve-
hicular lifting apparatus having a lift platform, means
for supplying hydraulic fluid under pressure for raising
said platform, and means for driving at least one wheel
of said apparatus; said recording system including means
for supporting and moving a chart at a fixed speed and
in correlation with the passage of time, a stylus, means
supporting said stylus for producing a record on said
chart, pressure-responsive means having a fluid connec-
tion with said fluid-supplying means and an element dis-
placeable between two positions as the pressure of said
liquid rises above and falls to a predetermined value, a
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driving connection between said element and said stylus
for producing distinctive indications on the chart that a
load has been lifted and lowered, and delay means for
slowing down the movement in both directions of said
element but with a greater delay in the movement of
said element in one direction than in the other, said
delay means including flow-restricting means in said flow
connection from said pressure-responsive device to said
fluid-supplying means, whereby there is prevented the
recording of changes in the pressure of said hydraulic
fluid due to operations other than the lifting and lower-
ing of a pay load carried by the lift platform of the
vehicular apparatus.

11. For a wheeled vehicular lifting apparatus having
a lift platform and means for selectively moving said
platform in one direction or the other to raise and to
lower said platform, exhibiting means for recording pay
load lifts comprising pressure-responsive means having
a member movable between a first and a secend posi-
tion, means biasing said element to said first position,
applying means operable concurrently with change in
the position of said platform for applying to said pres-
sure-responsive means a greater pressure when said plat-
form is moved in one direction than when moved in the
other direction, flow-restricting means connected between
said pressure-responsive means and said ‘applying means
for delaying by a selecied interval the application to said
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bressure-responsive means of a change in said pressure
due to said change in said position of said platform,
thereby to prevent operation of said pressure-responsive
means by pressure changes cccurring during time inter-
vals insufficient in length reliably to indicate a pay load
lift by said platform and a pay load descent on said
platform, and indicating means actuated by said pressure-
responsive means to record said pay load lifts and said
descents.

12. The exhibiting means of claim 11 in which said
flow-restricting means includes structure for introducing
a greater delay in the application of said change of pres-
sure to said pressure-responsive device when said pres-
sure is changing in one direction than when changing in
the opposite direction.
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