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Foreword

The tools and procedures for H-point determination given in this standard are based on the SAE H-Point
Machine (HPM-II), which is described in SAE J4002. Compared to the H-point.machine descfibed in SAE
J826 (2004), the changes made have resulted in improved repeatability;\greater ease pf use, and
additional features and measurement capabilities. All efforts were made- to*achieve these injprovements
while minimizing their impact on the location of reference points and measurements.

H-point devires are used for the design, audit, and benchmarking'of seats. SAE J4002 descijibes the use
of the HPM|in auditing vehicle seats and other interior compartment dimensions. SAE J40:t3 describes
the use of the HPM in benchmarking. Audits are conducted. by regulatory agencies and OENIs to assess

how closely

the vehicle is manufactured to its design intent, Although serving different purpo

and benchnparking procedures are very similar. Thesmost significant difference between

audits use &
is used to di

SAE J4004
reference p
representati
conjunction

Introductio

H-point devi
and dimens
and dimens
procedures

scover the design intent values for competitor vehicles.

describes the use of the H-Point” Design tool (HPD) for establishing key ve
pints used in designing vehicle interior compartments. The HPD is a sim

vith the physical installation of the HPM during the auditing and benchmarking pr,
n

Ces are used) (1) during vehicle design and development to establish interior refe]
ons for occupant packaging, (2) to validate (audit) the location of these key refe
ons onsphysical properties, and (3) to measure competitive vehicles for benchn
employed for each usage vary somewhat. This document describes the use of th

bes, auditing
hem is that

ctual design intent values to set up the vehicle and position the seat, whereas benchmarking

hicle interior
plified CAD

bn of the HPM. It replacés,the 2-d H-point template. The HPD is often used in CAD in

DCEeSS.

rence points
fence points
harking. The
e HPM-II for

benchmarkirpg.

H-point devices are also used for designing, auditing, and benchmarking seats independent of the
vehicle. However, in these instances, the reference points and dimensions are defined relative to the seat
structure and/or surface, rather than the vehicle’s interior. The procedures for positioning the H-point
devices in seats do not require the use of the shoe tool or leg segments.

For convenience and simplicity, many terms associated with H-point devices use human body parts in
their name. However, they should not be construed as measures that indicate occupant accommodation,
human capabilities, or comfort. H-point devices do not represent the size or posture of any category of
occupant.
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1. Scope

Benchmarking is used to discover the design intent measurements for seating compartments in vehicles
when these measurements are either unknown or are specified using differing measurement procedures.

This document provides the specifications and procedures to establish consistent measurements for
benchmarking vehicle seating positions using the H-Point Machine (HPM-II') and H-Point Design tool
(HPD) described in SAE J4002. The HPM-II is a physical tool used to establish key reference points and
measuremepistr-a-vehiete-Figure—H—Fhe CAB-tooHthataidsin Rrehmearirg-process (see
Annex A andl SAE J4004).

FIGURE 1—SIBE VIEW OF THE HPM

1.1 Rationale
Not applicaljle.
2. References

This documgnt contains_provisions which reference the following documents. The latest edition of the
reference applies.

SAE J1100+Motor Vehicle Dimensions

SAE J4002--H-Point Machine (HPM-II)—Specifications and Procedures for Auditing Vehicles for H-Point
Determination

SAE J4004—Positioning the H-Point Design Tool (HPD)—Seating Reference Point and Seat Track
Length

SAE J826—H-Point Machine—Specifications and Procedures for H-Point Determination

SAE J182—Three-Dimensional Reference System and Fiducial Marks

NOTE—SAE publications are available from SAE, 400 Commonwealth Drive, Warrendale, PA, 15096-
0001.

' In this document the terms H-point machine, HPM, and HPM-II are used interchangeably to refer to the new H-point machine that
is described in SAE J4002. The older H-point machine described in SAE J826_2004 uses the term H-point machine.



https://saenorm.com/api/?name=9731bb4c4d44c770418f4075c432b4e7

SAE J4003 Issued AUG2005

3.

Definitions

See SAE J1100 for definitions of H-point, SgRP (seating reference point), LSP (lumbar support
prominence), AHP (accelerator heel point), PRP (pedal reference point), and FRP (floor reference point).

See SAE J4002 for a complete description and specifications for the HPM, as well as dimensional
verification procedures for the HPM elements.

4. HPM

These procs
design inte
competitive

4.1

Benchmarki
type of assq
organization

The HPM ig
equipment 4§
AHP, PRP,
(e.g. eyellip
Annex C.

411 UsE
At minimum
H-point
Back (to

Cushion

Lumbar
contours

Benehmarkina—overyi P i

nt information is not available. Most often, benchmarking is usedcte’ relia
behicles.

Use of the Physical Tool (HPM) and the CAD Tool (HPD)

ssment or the other. The extent that CAD is used will.depend on the individu
, and/or particular goals of the benchmarking activity.

a physical tool used in physical properties. Byyusing the HPM in conjunctio

nd the HPD, key reference points in the vehicle’s interior can be established
FRP). With this information, other design devices can then be used in the CAD
es, head contours, reach curves). These measurements are described in m
OF HPM

the HPM shall be installed to determine the following seat measurements:
ocation

rso) angle

angle

suppoért prominence - The back pan of the HPM is articulated to fit variou
.(LSP is measured with a scale attached to the HPM back pan linkage (Figure 2)

dures can be used to measure and assess vehicle interiors of physical properti¢s whenever

bly quantify

ng usually involves a mix of CAD and physical assessment; different users rely more on one

Bl company,

n with CMM
(e.g. SgRP,
environment
bre detail in

5

5 seat back
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These four

assemblies.
Additional m
e SgRPlo
e Pedal P
e PRP, FH
e Hip, Kng
e Headro

e Legroom

LSP Scale -\

LSP Indication

Back Line L81 (LSP)=57-X

When X =57, L81 (LSF) =0

H-Point Pivot

Lumbar -Pelvic
Pivot Point

FIGURE 2—LUMBAR SUPPORT PROMINENCE (LSP)

beat measurements can be determined without installing the HPM shoe, lower |

easurements that are taken using the HPM'Qr-the HPD in CAD are as follows:
cation

ane and Floor Plane Angles

kP, and AHP coordinates

e, Thigh, and Ankle Angles

bm

e Knee cl¢arance

bg and thigh

e legclea

rance

Often users will find it helpful to physically install the HPM shoe tool in order to directly obtain pedal and
floor measurements. Setting the seat (with the HPM or HPD in it) to the driver SgRP position, and
installation of the leg assemblies, will often be done in CAD.

When using the H-Point Machine (HPM), interactions can occur between adjacent seating positions (i.e.
having two HPMs installed in adjacent seating positions can change the results obtained for both seating
positions). Therefore, only one machine should be installed in a particular row of seats during each test.
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412 UseorFHPDINCAD

Except for the four seat measurements previously cited, it is possible to take all other measurements in
CAD using the HPD. Following is a list of data that will need to be digitized in order to benchmark in CAD
with the HPD:

o geometry of the accelerator pedal pad at pedal centerline

floor surfacetdepressed-ftoorcoveringyaround-theapproximatetocationof- the-heetof-shpe
e tunnel surface near accelerator pedal, if it could interfere with the HPM shoe

o seat trayel window, for positions with adjustable seats

e an H-po|nt location, obtained by installing the HPM

¢ divot po|nts on the cushion and back pans to aid in posturing the HPD

o floor and seatback profile of preceding seat, for 2nd and 3rdrow/passenger positions
e headlingr surface in the area where head room will be measured

4.2 Prepare the Property for HPM Installation

When the HPM is used for benchmarking of\vehicles, bucks (vehicle mock-ups), seats or seat
assembilies, |the following considerations apply:

421 TEMPERATURE
Seat coverings and foam may tespond differently to the weight of the HPM depending on their
temperature] The vehicle shall be preconditioned at a temperature of (20 + 10) °C to ensure fhat the seat
material reaghes room temperature.
422 LEVELING

The property (e.g:,~vehicle) shall be leveled prior to any HPM installation or measurement. Once the

property is lgveledycare should be taken to not lean on it, rock it, or in some other way knodk it off level.
Usually the fop-or bottom of the vehicle rocker structure is level with grid.

4.2.3 GRID REFERENCE

Unlike auditing, benchmarking will not have fiducial points available to establish vehicle grid references.
Arbitrary grid references will need to be determined. Measurements can then be determined relative to
this arbitrary three-dimensional reference system. These references should be established from hard
points on the test property such as weld flanges on the rocker panel or seat attachment points.
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4.2.4 ACCELERATOR PEDAL

The accelerator pedal shall be held in an undepressed position by some means. For example, use
blocks, or clamp the accelerator cable to prevent the pedal from moving. If the pedal freely rotates about
a pivot, independent of pedal travel, fix or block the pedal at the middle of the free rotation range. If the
pedal rotates, but is held at a given angle with a spring, block the pedal at the given angle to maintain its
position. If pedals adjust fore/aft, the pedals shall be set at the most-forward adjustment position in the

vehicle.
425 SEA

If the seat tq
flex the cush

426 SEA

Prior to the i

and seat materials (e.g., foam) to recover from compression.

427 Muqg
Muslin cloth
to prevent t
seat cushio
muslin cloth

428 SEA
The attitude
prior to beg
normally po
seat in this

If a rear pas

at its benchinarked attitude and location (SgRP, back and cushion angle). If the rear passen

fore/aft seaf]
passenger.

!

r BREAK-IN

be checked has never been sat upon, a 70 to 80 kg person or device shall sit o
ion and back prior to installing the HPM.

r RECOVERY

hstallation of the HPM, seats should remain unloaded for 3@0-minutes. This is to a

LIN CLOTH

should be placed over the seat prior to installing the HPM. The cloth should be |
e HPM from contacting the seat. The muslin* cloth may be a single piece fitting

and seat back, or two pieces, one forsithe cushion and one for the seat back
ensures a constant friction surface across seat fabrics.

I ATTITUDE AND LOCATION

of the seat (cushion angle;*lumbar support, and back angle) should be prope
nning the installation of'the HPM. A seat providing both vertical and fore/aft a
itioned in the lowestsmost-rearward location because it is easiest to install the H
osition.

senger seat-isito be benchmarked, the seat immediately in front of the test seat

travel -adjustment, set the seat to the rearmost and lowest position that can b

h the seat to

low the seat

hrge enough
across both
Use of the

rly adjusted
djustment is
PM with the

shall be set
per seat has
e used by a

4.2.8.1 Fi

o LA J L Q T L Qs
Idl DACR ATNYIC dilld oCdl TTdUCR OClLITTYo

For benchmarking purposes, adjustable seat backs shall be oriented at a specified angle and the seat
shall be positioned so its H-point is at SgRP. For driver seats, after the HPM cushion and back pans are
installed and loaded, and an H-point has been determined for that location, the seat shall be repositioned
to the SgRP location. For benchmarking, driver SgRP is located at mid H-point travel height (if vertical
adjustment is provided) and at a fore-aft location defined by the SgRP curve.

If a seat back or seat track adjustment has discrete detents, or has insufficient adjustment to attain the
specified back angle or SgRP, it shall be adjusted to the detent setting closest to the specified value.



https://saenorm.com/api/?name=9731bb4c4d44c770418f4075c432b4e7

SAE J4003 Issued AUG2005

4.2.8.2 Specifications for Seat Settings and Locations Before and After HPM Installation

Table 1 describes required seat settings and locations before and after HPM installation. These
adjustments provide consistency for comparing measurements between properties.

TABLE 1—SEAT ATTITUDE AND LOCATION

Feature Setting/Location When

Driver - 22 degrees (for adjustable recliners).

Initially set so unloaded back pan is approximately 20
degrees, and check periodically while loading the
manikin to achieve a final reading of 22 degrees.

HPM Back Angle Rear Passenger — 25 degrees (if adjustable). Initially set  Achieved by the completion ¢f HPM loading
so unloaded back pan is approximately 23 degrees and
check periodically while loading the manikin to achieve a
final reading of 25 degrees. If a rear passenger seat
cannot be adjusted to 25 degrees, set it at the value
closest to 25 degrees.

Prior to measuring the seat tfavel path and

Cushion Angdle Set to the middle of its adjustment range installing the HPM
Lumb'ar Support Full-off, minimum setting (fully deflated, least intrusive) Prior to installing the HPM
Prominence etc.)

Driver - At one of the four ‘corners’ of the seat travel

path digitized in 5.2. The lowest most-rearward position

Initial Seat Lpcation is usually easiest. Prior to installing the HPM
Rear Passenger — At lowest most-rearward riding

position, if adjustable

Driver - On the SgRP curve, at mid-height of the H-point
travel window (If seat track is detented, use nearest
Final Seat L¢cation detent.)

Rear Passenger — At lowest-most-rearward riding
position, if adjustable

After the initial installation and loading of the
HPM, but before attaching the legs

Preceding rqw seat

attitude and ocation —  Set preceding rew seat to its benchmarked back angle,
Rear Passerjger cushion angletand SgRP location.

installation ohly

Prior to installing the HPM

5. Benchmarking the Driver Seat

The procedyres described in this section focus on the use of the HPM in the physical environment. Some
steps may |vary “depending on how much CAD will be used. See Annex B for a summary of
benchmarkirllg procedures for the driver seat position.

5.1 Prepare the Physical Property
See 4.2 and Table 1.
5.2 Digitize Interior Components

Information regarding the seat’s travel path shall be determined before the HPM is installed. Other interior
components are also most easily digitized prior to the installation of the HPM.
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5.2.1 SEAT TRAVEL PATH

In order to calculate the SgRP, the seat’s travel path shall be digitized, and later translated into the H-
point travel path. First, adjust the seat cushion to the middle of the cushion angle adjustment range. Next,
place one or more registration marks on the side of the seat. The registration mark(s) can be located
anywhere along the side of the seat that can be easily accessed by the CMM equipment. Finally, digitize
the location of the registration mark(s) with the seat in each of four positions: lowest most-rearward,
highest most-rearward, highest most-forward, lowest most-forward. By connecting these four points, the

seat’s travelpath-ean-bereadiy-seen{Hgure-3)-

NOTE 1—For seats without vertical adjustment, only two points need to be taken, mostiferwgrd and most
reprward, provided the seat track follows a linear path.

NOTE 2—If the seat track travel path is curved, additional points (between forémaost and regrmost) need
to|be taken. A second registration mark must be added to the side-of the seat cushion in order
tolmeasure how cushion angle changes with seat track posijtion: The two registfation marks
should be widely separated (one high and one low) on the-seat back to permit [an accurate
measurement of the angular change that would result froni the curved seat track.

@ $\ H-Point Digitized

With Seat In Lowest

S, Nt
Seat Travel Path i ?  Most-rearward Position
.v.'
Registration Mark Digitized Registration Marks
Placed On Seat

H-Point Digitized
@ With Seat In Lowest
Most-rearward Position

H-Point Travel Path s T Translate Seat
e R Travel X mm
Longitudinally
And Zmm
Vertically

Digitized Registration Marks

FIGURE 3—SEAT TRAVEL PATH

5.2.2 OTHERINTERIOR FEATURES

Even when the use of CAD in benchmarking is limited, additional vehicle information is often digitized. In
particular, profiles of the seat cushion and seat back, and the side view profiles and rear view outlines of
the accelerator, brake, and clutch pedals should be digitized. Some additional features that are useful to
digitize include the floor surface (especially beneath the accelerator pedal), the steering wheel rim,
interior surface of the door, headliner, roof and floor consoles, and knee bolsters.

-10 -
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5.3 Establish PRP, AHP and Pedal Plane Angle

The shoe tool is used to establish the pedal reference point (PRP), accelerator heel point (AHP), and
pedal plane angle (Figure 4). It is easiest to install the shoe tool and fixture before the rest of the HPM.
Before installing, check that the centerline of the accelerator pedal was previously marked. If pedals
adjust fore/aft, check that the pedals are set at the most-forward adjustment position in the vehicle.

NOTE—Th¢g
floo

5.3.1  INST

The shoe fixture is used to hold the shoe.Jevel and in place on the pedal. Position the forwarg

shoe fixture
hold the sh
reference. H
aligned with
thigh, so thg
is level (Figu

Fegar Frane —_\ BOF (On Shoe)

PRP (On Pedal)

Depressed Floor
Covering

Pedal Plane Angle

AHP T W Heel Of Stioe

(On Floor) (On.Shoe)

FIGURE 4—PEDAL REFERENCE POINTS

pedal reference points can be determined.in CAD using the HPD shoe if the
, and tunnel surfaces are digitized. See A:2.

ALL THE SHOE FIXTURE

approximately 100 to 150 mm rearward of the accelerator pedal such that the
pe tool is in line with.the accelerator centerline. The fixture should be squarg
owever, if the accelérator pedal is angled in plan view, the shoe and shoe fixtu
the pedal and noted: In this case it will not be possible to physically install the Iq

re 5).

pedal pad,

edge of the
fork that will

to the grid
e should be
wer leg and

thigh and lower leg can only be shown in CAD. Adjust the screws on the shoe fixture until it

-11 -
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Shoe Tool
\

Ball Of Foot
Pedal Ref Poi (BOF)
eda 39 ;rlgfce oint \ MTunnel
Accewdal y N _
Ball Of Foot Lateral Scale \\ ‘,S,h(:?c?{.v?ts
‘ (l_b'll. \Jlub'/ ~
Pedal Plane Angle \ © L
\\ /— Fork
Depressed Floor Covering\ m
AN)
Accelerator Heel Point \ o
(AHP) @ ,
Shoe Fixture —/

5.3.2 INST

FIGURE 5—SHOE TOOL INSTALLATION FOR DRIVER SEAT POSITION

ALL THE SHOE TOOL

Place the s

oe tool in the fixture, and.slide the shoe forward. The shoe shall be positioned

heel is on the depressed floor covering with the ball of foot (BOF) contacting the accelerator
the longitudipal centerline. For flat'pedals, the bottom of the shoe shall be flush with the face ¢f the pedal.
Tighten the shoe locking screw o hold the shoe in place.

5.3.2.1 Inferference With the Shoe

Occasionally, some aspect of the vehicle’s structure — such as the tunnel, rocker, center co
prevents thqg positioning of the shoe tool and fixture. If the interference prevents the shoe tog
properly pogitioned at the accelerator centerline, the shoe and fixture shall be shifted later,

7

so that the
edal pad on

hsole, etc. —
| from being

ally until the

interference is cleared. The amount of lateral offset should be read from the ball of foot lateral offset scale
(Figure 5) and recorded (PW14). The PRP is still defined at the centerline of the accelerator pedal, even
though the BOF will not be at the centerline. The AHP is defined at the location of the heel of shoe after
the shoe tool is moved to clear the interference (Figure 6).

In some cases the shoe tool may fit properly, but the shoe fixture cannot. The tool and fixture will still
need to be moved to clear the interference, but the AHP location is defined as if the shoe were aligned at
the pedal centerline. In other words, the AHP coordinates are defined as if the shoe had remained
positioned on the pedal centerline with no interference. This translation is most easily done in CAD.

-12-



https://saenorm.com/api/?name=9731bb4c4d44c770418f4075c432b4e7

SAE J4003 Issued AUG2005

Position After Clearing
Interference
Establishes AHP

Brake Pedal =

Position To

/ Establish PRP

Accelerator Pedal

5.3.3 REC

The refereng

Depressed A
Floor Covering N
N\

AHP /

PW14

ORD PEDAL REFERENCE POINTS
e points and dimensions listed in Table 2 can now'be determined.

TABLE 2—HPM PEDAL REFERENCE POINTS

FIGURE 6—LATERAL OFFSET OF SHOE ON ACCELERATOR PEDAL (PW14

Dimensioh Location or Description Location w/ Interference Nofes
PRP The intersection of.the The intersection of the accelerator D|g|t|z<-“j d|rectlly or digitize
accelerator centerline and the ) shoe divot poinjs and
(L1, W1, H1) centerline and the BOF lateral scale
BOF calculate.
L8, W8, and H8 are defined at the
The intersection of the heehot intersection of the heel of shoe and the _— . .
AHP : Digitize divot pgints on shoe,
shoe and the depressed'fleor depressed floor covering after the -
(L8, W8, H8) . ; and calculate Idcation.
covering shoe has been laterally adjusted to
clear the interference.
Pedal Plane Ahale The side view-angle of the Read inclinomdter placed on
9 bottom of the'shoe (BOF to Same the shoe land, ¢r digitize shoe
(A47) . . -
heel), measured from horizontal divot points and calculate.
AHP to PRP
Lateral Offset (No.offset) The lateral distance from PRP to AHP Read from the AHP to PRP
lateral offset scple.
(PW14)
The point onp the'pedal surface contacted by the BOF is the PRP, and the point contacted by the heel of

shoe on the depressed floor covering is the AHP.  Although the PRP can be direcily digitized, the AHP
cannot. AHP can be calculated using the shoe divot points (S1, S2 and S3), and Equations 1 and 2 (see
Figure 7). Equations for PRP and pedal plane angle are also provided.

AHP, = S3, + 175 * cos(PPA) — 5*sin(PPA)

AHP, = S3, - 175 * sin(PPA) — 5*cos(PPA)

(Ea. 1)

(Eq. 2)
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PRP, = S3, - 25 * cos(PPA) — 5*sin(PPA) (Eq. 3)
PRP, = S3, + 25 * sin(PPA) — 5*cos(PPA) (Eq. 4)
PPA = Pedal Plane Angle = arcsin[(S3, — S2,) / 94] (Eq. 5)

PRP, is defined at intersection of the pedal centerline and the BOF lateral scale. AHP, is defined at the
shoe centerline. Both can be determined from the divot point locations. The S1, S2, and S3 divot points
are offset 1p—mm—either—side—ofthe—shoe—eenterine—Fhe—direction—ofthe—0—mm—eerreetion to an S,

location will depend on which side of the shoe was digitized (Figure 7).

PRP R
(BOF On Shoe) \

PPA
Pedal Plane Angle

AHP
(HOS On Shoe)

FIGURE 7—SHOE DIVOT POINTS

5.4 Instal] HPM-Cushion and Back Pan Assembly

Using CMM, locate and mark the lateral centerline of the seat cushion and seat back.
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5.41

INSTALL THE CUSHION PAN

Place the cushion pan (Figure 8) on the seat with the back of the pan resting lightly against the seat back.
Visually center the cushion pan laterally within the seat trim.

Inclinometer Land L Pelvic Weight (6)

5.4.2 INST
To protect th
before insta

Place the H
pan (Figures
sliding the b

Unlock the t
the cushion
against the
the top and
segments. A

(Cushion Angle)

Locking Bushings
(For Attaching Back Pan)

H-Point Rods

Locking Bushings
(For Attaching
Thigh Segment)

Handle

Load \
Application
Point

H1L Divat
Thigh Weight S

Locating Pins H-Point Saddle

FIGURE 8—CUSHION PAN

ALL THE BACK PAN

ing it. Articulate the back pancinto a slouched position (LSP < 0) and lock.

Fass locking bushings inwards over the H-point shaft.

Iso.ensure that the muslin cloth is not caught between the back segments.

e shells of the cushion and back‘pans, the back pan should be locked in a sloug

point pivot shaft, located at the base of the back pan, on the H-point saddle of
5 8 and 9). The upper-portions of the back pan should not contact the seat bac

brso articulation.”Put one hand firmly on the cushion pan T-handle to maintain th
pan. Put the\other hand on the back pan T- handle and gently rotate the back pan assembly
eat back to allow the back pan assembly to conform to the seat back contour.
bottom, corners at each side of the lumbar segment remain outside the thoraci

hed position

the cushion
. Secure by
e position of

Ensure that
c and pelvic

Visually center the back pan laterally within the seat back trim. CMM may be used to verify that cushion

and back pa

ns are centered laterally in the seat.

NOTE—The cushion and back pan can be connected and installed as a single unit if preferred. Follow
the same steps as above, centering the cushion pan lightly against the seat back with the back

pan

rotated forward and locked in the slouched position.
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Handle y's B1 Divot

Torso Articulation
Locking Lever

| e ~Back Weight
Q

Articulation

5.4.3 INST

B2 Di
Ivor Mechanism
Inclinometer Lands

(Back Angle) Upper Weight Rack

Head Room (Left Side)

Fixture Tumbler Al
Load 2t Lower Weight Rack
Application Point (Left Side)

LSP Scale k
H-Point Pivot Shaft

FIGURE 9—BACK PAN

ALL THE HEAD ROOM FIXTURE (OPTIONAL)

Install the hIad room fixture if head room is to be measured. Slide the forks at the end of th¢ head room

fixture into t
snap the en
is fully again

e grooves on the brass locking bushings of the cushion pan. With the adjuster s¢rew full out,
 of the screw into the rotating tumbler on the back pan (Figures 9 and 10). Ensufe the fixture

st the stop on the back pan.

Sliding Tube
Inclinometer Land — With Probe

(Back Angle) \

? Effective
L E/ Headroom
Angle Adjusting Scal
B areus cale
___— Fork

FIGURE 10—HEAD ROOM FIXTURE
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5.4.4 SET

INITIAL BACK ANGLE

Check the back angle using an inclinometer placed on the back assembly land or the back angle land of
the head room fixture. Adjust the seat recliner as necessary to achieve a reading of approximately 20

degrees.

As the HPM is loaded, back angle will increase. Therefore, the initial back angle reading needs to be less
than the desired final back angle reading. An initial setting of approximately 20 degrees should result in a

final readin

545 LEv
Referring to
Make sure t

5.5 Load

Installing we
mechanism
prevent the
Ib) force is &
After each
reaches its ¢
loading.

The HPM slpall be checked for level, and the back angle monitored and adjusted as neede

£ NN Ao o
Ul UUyIGUO.
FL THE HPM

the bubble level on the cushion pan, dither and adjust the HPM to level.laterally
he HPM is in firm contact with the seat back.

the HPM

ights on the HPM s referred to as ‘loading.” The HPM_.is loaded with the tors¢
unlocked. Weights are installed from the H-point outward and from the H-poir
HPM from toppling out of the seat. Prior to each round of weights being loaded,
pplied twice by ‘punching’ the appropriate load.application site with the spring-Ig
punch' the operator shall immediately release any applied force once the (
bpring loading. This procedure ensures the<HPM remains fully nested into the se

on the seat.

articulation
t upward to
an 89 N (20
aded probe.
unch probe
bt during the

d during the

loading progess. The sequence of actions for'leading the HPM, summarized in Table 3, shall pe followed.
TABLE 3—LOADING THE HPM
Apply 89 N
Round (20 Ib force) Load 2 Weights THEN Load 2 Weights CHeck for:
1 Punch twice 2'Pelic - innermost positions 2 Thigh Leve
2 Punch twice 2 Pelvic - next innermost positions 2 Thigh Leve
3 Punch twice 2 beveled Pelvic - outermost 2 Thigh Leve
positions
4 Punch twice 2 Lower rack - innermost positions 2 Upper rack - innermost positions :ﬁ\g"lz & back
. 2 Lower rack - next innermost 2 Upper rack - next innermost Leve| & back
5 Punch twice " -
position positions angldg
6 Punch twice 2 Lower rack - outermost positions 2 Upper rack - outermost positions ;ﬁgﬁl & back
7 Lock Torso Articulation
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5.5.1

LoAD THE CUSHION PAN

There are two types of weights for loading the cushion pan; pelvic weights, which are positioned in slots

along the H-

point axis, and thigh weights that are held in place by the pins in the thigh area.

Punch the HPM twice at the cushion pan load application site. Install two pelvic weights in the innermost
pelvic weight slots (one to either side of the H-point). Install two thigh weights (one to either side). Check

for level.

Repeat thege steps (punch twice, load two pelvic weights, load two thigh weights, and IevJaI) two more

times to conpplete the loading of the cushion pan.

5.5.2

There are two areas for loading weights on the back pan assembly, the lowerand upper rack
the same type of weight is used in both areas.

Punch the HPM twice at the back pan load application site. Install tivo weights on the lower
on either side of centerline. Push the weights toward the centerlide_as far as possible. Install
on the uppqr racks, one on either side of centerline, and push*towards the centerline. Chq
Check latergl level and back angle.

Repeat these steps (punch twice, load two weights on the*lower rack, load two weights on thq

LoAp THE BACK PAN

s. However,

racks — one
two weights
ck for level.

upper rack,

level, and check back angle) two more times. During-the loading, adjust the seat recliner if pecessary to

obtain a fina|

After the bag

back angle reading of 22 degrees.

k pan is fully loaded and level, lock'the torso articulation mechanism.

5.5.3 Soak TIME

After installgtion, the HPM can continue to 'settle' into a seat, depending on the type of seat|being used.
Therefore, i{ is recommended- to/wait 5 minutes after completing the HPM installation befofe recording
data.

5.6 Digitize HPM Roints

5.6.1 H-POINT,

The H-point-s—tocated—=atthe—centertimeof the HPM—Therefore;thispointcanmotbe—directly digitized.

Rather, divot points H1L and H1R are provided for digitizing at either end of the H-point rods (Figure 8).
Both H1L and H1R should be digitized. The H-point is midway between these two points. If H1R (or H1L)
is difficult to digitize, divots B1, B2 and C1 may be used to establish the HPM longitudinal centerline in
CAD to determine the H-point.
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5.6.2 Cus

HION ANGLE, BACK ANGLE, LSP

Record cushion angle, back angle, and LSP. If benchmarking is to be completed in CAD, the posture of
the HPD can be determined by reading LSP from a scale on the HPM and either:

- digitizing the back angle and cushion angle divot points, or

- measuring

the back angle and cushion angle directly with the inclinometer.

5.7 CachIate SgRP

Several measurements cannot be taken until the HPM (or HPD) is positioned at SgRP, inc

angle, thigh
SgRP, inclu

571 TRA

Determine the difference (in X and Z coordinates) between the measured H-point a

registration
travel path
registration
window is th
5.7.2 SGH

If the seat g
only has ver

5.7.3 SGH
In orderto c
H-point
H-point

PRP (pe

angle, ankle angle, and head room. Many other measurements also [require p
ling: leg room, elbow room, hip room, shoulder room, and hip angl€.

NSLATE SEAT TRAVEL TO H-POINT TRAVEL PATH

mark that corresponds to the seat position used for H*point measurement. Trans|
to the H-point travel path in CAD by adding thesé differences to each of th
mark coordinates at the extremes of the seat ‘adjustment path (Figure 3). T
e H-point travel path.

P FOR SEATS WITH NO FORE/AFT ADJUSTMENT

oes not have fore/aft or vertical adjustment, the measured H-point is the SgRF
lical adjustment, the SgRP is at the’'middle of the adjustment range.

P FOR SEATS WITH FORE/ART ADJUSTMENT

ravel path (for positions with adjustable seats)
ocation (gbtained by installing the HPM)

daleference point), X coordinate

uding: knee
psitioning at

nd the seat
ate the seat
e measured
he resulting

. If the seat

blculate the SgRP fora\driver seat having fore/aft adjustment, the following data are needed.

AHP (a

celeralor neel point), £ coordinate

Using the PRP X coordinate and the AHP Z coordinate, plot the SgRP curve given in Eq. 6.

SgRP, = 913.7 + 0.672316(H30) — 0.0019553(H30)° = horizontal distance (mm) rear of PRP (Eq. 6)
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5.7.3.1  Determine the SgRP Location

SgRP is located at the intersection of the H-point travel path and the SgRP curve. For seats with vertical
adjustment, establish the intersection using an H-point travel path line midway between the uppermost
and lowermost parts of the H-point travel path (Figure 11). Determining the point of intersection is best
done in CAD (see A.2.4.1), but could be solved analytically, if desired.

Determine the X, Y, and Z coordinates of the SgRP location, and calculate the distance in X, Y, and Z
between the-SgRP-and-thetowestmostrearward-corner-ot-theH-pointtravelpath—Hre-Y-disiance will be
zero except|when the seat track is not parallel to the longitudinal axis of the vehicle (i.e.thelseat track is
angled in plgn view).

H-Point Travel Path H-Point Travel Path
(FFor Seat With Fore/Aft (For Seat With Vertical &
Adjustment Only) Horizontal Adjustment)

SgRP Curve Pedal Plane™\ S9RP Curve

[

Redal Plane

\ PRP

< /" < ]
AHP SgRP Location AHP SgRP Location

PRP

FIGURE 11—H-POINT.TRAVEL PATH AND SGRP LOCATION
5.7.3.2 SgRP for Short Seat Track Travel

If the H-point travel path is not long enough to include the SgRP calculated from the SgRP equation, then
the SgRP shall be defined and positioned at the rearmost point of the (mid-height) H-point trayel.

5.8 Reposition Seatto-SgRP

Before the Ipgs are attached, the seat shall be repositioned so that the H-point of the HPM is at SgRP
using the information obtained in 5.7.3.1 (Figure 12). Verify the seat is positioned at SgHP using the
CMM equipment. If the seat track has detented positions, move the seat to the detent positign nearest to
the calculated SgRP. If the seat track is curved, move the seat to SgRP position and re-adjust seat
recliner so the HPM back angle is 22 degrees, if necessary.

NOTE—This step and the leg segment installation can be done in CAD (see A.2).
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SgRP Curve

H-Point Travel Path
SgRP Location

Vertical Shift To

F

(

5.9 Instal

Adjust the th

Install the th
rotate until t
the thigh an
pivot rod to

NOTE—Manufacturers may have special applications for which other leg lengths may be use

5.10 Recol

Measureme
points, inclin
For the hea
and SAE J1

t SgRP Location
H-Point Travel Path
AT VId-Height N\
> H-Point Digitized

Horizontal Shift To From HPM Installation

SgRP Location

BURE 12—REPOSITIONING THE SEAT TO SGRP — SHOWN FOR-SEAT HAVI
BOTH VERTICAL AND FORE/AFT ADJUSTMENT:

Leg Segments (optional)
igh length to 456 mm and the lower leg to 459 mm. Pif the leg segments at thesg
igh segment by placing the forks on the H-point rods. Slide the locking bushingg
ne pins lock into place. Install the lower leg at, the ankle pivot without moving th

0 lower leg segments, raising the thigh segment if necessary. Use the bushing
secure the lower leg in place.

d Measurements

hts listed in Table 4 are obtained by combinations of direct readouts on the
ometer, angle and linear scales) and/or from digitized data applied using the H
i room measurement (H61) the back (torso) angle shall be set to 8 degrees. S
00 for additionalrdetails.

TABLE 4—DRIVER MEASUREMENTS

lengths.

inward and
b shoe. Join
on the knee

j®N

HPM (divot
PD in CAD.
ee Annex C

SAE J1100 Code Dimension
L1, W1, and H1 PRP X, Y, and Z coordinates
L8, W8, and H8 AHP X, Y, and Z coordinates
FVW 14 AAF 10 FRF 1aterdl O11set
A47 Pedal Plane Angle
L31, W20, and H70 SgRP X, Y, and Z coordinates
H30 Seat Height
A40 Back (torso) Angle
A27 Cushion Angle
A57 Thigh Angle
A42 Hip Angle
A44 Knee Angle
A46 Ankle Angle
L81 Lumbar Support Prominence
H61 Effective Head Room
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5.11 Remove the HPM

To aid in removing the HPM, seats may be moved, unless a subsequent HPM installation will be made in

the succeed

ing row.

- Remove the lower leg and the thigh segment, if installed.

- Unload the HPM. Weights are removed from the HPM in the reverse order that they were installed. See

and remove

Table 5 fopthe-orderofrermovat:
TABLE 5—UNLOADING THE HPM
Round Remove 2 Weights from: THEN Remove 2 Weights from:
1 Qutermost Upper Rack Qutermost Lower Rack
2 Next outermost Upper Rack Next outermost Lower Rack
3 Innermost Upper Rack Innermost Lower Rack
4 Thigh Outermost Pelvic
5 Thigh Next outermosi-Pelvic
6 Thigh Innermost Pelvic
- Remove head room fixture, if installed.
- Remove dushion and back pans: Unlock the torso articulation mechanism, position the back pan in a
slouched posture, and re-lock the mechanism. Slide the brass locking bushings outward

the back p
NOTE—Theg
- Remove s

6. Bencl

The proceddres that follow describe the use of the HPM in the physical environment. Howe

the case for
Annex B for

6.1

See 4.2 and

an. Remove the cushion pan.

cushion and back pans can be removed as a single unit if preferred.
noe tool and shoe fixture, if instalied.

hmarking 2nd or Succeeding Rows, Outboard Passenger Positions

the driver’s position, much of the work can be done in CAD using the HPD if pr
a summary ofiprocedures for benchmarking rear passenger seat positions.

Prepare the Physical Property

Table 1.

ver, as was
bferred. See
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6.2 Positi

on Seats

For rear passenger seat positions, the seat immediately in front of the seat to be evaluated must be
considered because it affects the knee, leg and foot room measured by the HPM.

If the seat to be evaluated is adjustable, place it at the lowest most-rearward position that can be used by
a seated passenger. The seat in front of it should either be at SgRP (if it is the front seat) or at its lowest
most-rearward position (see Table 1). If the test seat has an adjustable recliner, adjust the seat back so

that the finalH+PM

L LVITZ -]

the back an
lumbar supp

Using the C
CAD is to be
6.3 Insta
Place the ¢
obstruction.
centerline W
where the s

the lower le
not fit betwe

NOTE—Thsg

6.3.1 INTE
Temporarily
the ankle p
circumferen
circumferen
interference
angle, and g

baoaolc anala il bhba OO0 Aoavan fibhao oao r-baak-anale-icelaca-than
v oA anygreTwinT O Z O Ut yTro TSI TTCTHTAATTTIOTT T DaT ATy io TS 1o S S tiaiT =

gle to the maximum. Set the cushion angle at the middle value (if it's adjustaf
ort at the minimum value.

used for taking some measurements.

| the Shoe Tool
hoe tool on the floor and slide it forward, beneath the seat in front, until it
Move the shoe laterally to find the most forward location of the shoe, keepi

ithin +127 mm of occupant centerline (SgRP-y)..S€e Figure 13a. There are tw

) is attached (see 6.3.1), and a long-coupled-seating condition (see 6.5.2). If th
en the seats, see 6.3.2.

shoe fixture is not needed for passengér seating positions.

RFERENCE AT THE ANKLE CIRCUMFERENCE

25-degrees, set

le), and the

MM, scan the cushion and back of the test seat and the back surface of the seat in front if

reaches an
ng the shoe
o conditions

noe will have to be moved rear of this location:cnterference at the ankle circumfg¢rence when

b shoe does

attach only the lower leg o the shoe to determine if there is shoe interference i
ivot circumference on the lower leg (Figure 13b). If there is interference
Le, move the shoe rearward to just clear the interference. Interference above th
te is not considered/for positioning the shoe but will be considered when det
with short-coupled seating (see 6.5.1). Use this shoe position to define the FRH
Il other dimensions.

.

the area of
the ankle
ankle pivot
brmining leg
, floor plane
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Interference

— 7= 1 \

(a) Shoe is fi
possible

Ve

Ankle
Circumference

\— Depressed Floor Covering

Ist positioned as far forward as (b) Shoe may need to be moved rearwa
eliminate ankle interference with lower

trim

Interference

Interference

Interferg Maximum Ankle Angle 130°
\
/
[ B == f-l\
\— Depressed Floor Covering / *
FRP FRP

(c) Short-col
the knee, leg

moved forwdrd to allow installation:of the

leg/shoe
i
6.3.2 INTH

If the shoe

pled seating: the seat interferes with
or shoe, requiring theseat be

(d) Long-coupled seating: the shoe mu
moved rearward so the lower leg reach
shoe with an ankle angle no more than
degrees

FIGURE 13-=SHOE AND LEG INSTALLATION FOR REAR PASSENGER SEAT}
RFERENGCE AT THE FRONT OF THE SHOE WITH SHORT-COUPLED SEATING

cannot be fitted on the floor between the seats, measurement of knee clearang

clearance (

L

FRP

to
eat back

<

t be
s the
30

e (L48), leg
M shoe and

legs is desired, move the preceding seat forward along its seat adjustment path until the shoe just fits
between the seats (Figure 13c). Move the shoe laterally within +127 mm of occupant centerline, keeping
the rear of the shoe against the trim under the test seat, to find the location that requires the least amount
of preceding seat movement. Record the seat movement. This movement shall be subtracted from the
measured knee clearance, leg clearance, and leg room. See Figures 14 and 16.

If the shoe cannot be fitted and the preceding seat does not have fore/aft adjustment, then L48, L58, and

L51 must be

measured in CAD.

NOTE—The HPD shoe, along with the lower leg and thigh, can be installed in CAD, if the preceding seat
back, trim under the test seat, and the floor were digitized.
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H-Point Translation
Needed To Clear Shoe

) Translate Seat Forward

I/ s¥—__ Along H-Point Travel Path
Until Preceding Seat

Trim or Structure Clears

Front Of Shoe

Interference
H-Point /-q~
Travel Path
_\\ ,
SpRP-Front
Interference SgRR=Secon
Leg Room - H-Point To Ankle
- Pivot Plus 254 nim-Minus
FRP H-Point Translation Needed
To Clear Shoe Interference
FIGURE 14—SHOE INTERFERENCE WITH SHORT-COUPLED SEATING
6.4 Instal|l and Load Cushion Pan, Back Pan, and Head Room Fixture
Follow the ame installation procedure as described forthe driver's position except, if the b

adjustable, 3

6.5 Insta
Attach the t
allow enoug
preceding s
can be inst
adjustment,
Mark the log

original location. Measure.[148, L58 and L51. If the preceding seat or seat back cannot be rqg

original locg
measureme

et the HPM back angle to 25 degrees for the rear seat. See 5.4, 5.5, and Table 1
| Leg Segments (optional)

high and lower leg segments\lt-may be necessary to move the preceding sesg
h room to install the HPM-1ower leg and thigh. In this case mark the SgRP lo
bat, then move the preceding seat forward along its seat track until the thigh a
blled. If the preceding:seat does not have fore/aft adjustment but does hav
mark the initial seat back location and rotate the seat back to allow leg and thigh
ation of the shoe\so its initial position can be maintained. Return the seat and se

ition, the 18448 and L58 measurements will be more accurate if done in G
nt method\is given in 6.5.1. See Figure 15.

If the prec

il

other measurements. See SAE J1100

ing\seat has neither fore/aft nor recline adjustment, use CAD to determine cle

~,

ack angle is

t forward to
pation of the
nd lower leg
b seat back
installation.
ht back to its
turned to its
AD. A field

prances and
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Knee Clearance - Knee Pivot
Center To Seat Back Trim
Minus 51mm

Leg Clearance - Minimum
Distance Between Seat
Back Trim And Front Of

Leg Clearance/lnterference Zone

6.5.1 SHO
If the preced
lower leg, th
location of t
installed. Dg
the HPM k]
detent that b

To determin
subtract the
has a curve
(vector) mo
measured.

J1100:2005

NOTE—Fiel
thog

-

From Leg Line
Leg Line

F

>

X

P

FIGURE 15—KNEE AND LEG CLEARANCE'ZONES
RT-COUPLED SEATING

ing seat cannot re-attain its original location because its seat back contacts the H
e seating arrangement is called "short-coupled" (Figure 13c). In this case ma
he preceding seat. Move the preceding seat forward to allow the lower leg ang
not move the shoe. Then move the preceding seat rearward until the seat back
ee or lower leg (Figure 16). If the ‘seat track is detented, move the preceding
rings the seat back as close as pgssible to the HPM knee or leg.

e L48 and L58, measure the~minimum value of any remaining knee and leg cl
d fore/aft seat track adjustment path or seat back recliner adjustment, subtract

ement distances at the points on the seat where the minimum knee and leg cle
Fither or both L48)and L58 will be a negative value for short-coupled seatin

d measutement of L48, L58, and L51 may produce slightly different measured
e detérmined in CAD. Measurement in CAD is recommended.

{PM knee or
k the SgRP
thigh to be
ust contacts
seat to the

parance and

distance the preceding seat was moved forward of its SgRP location. If the preceding seat

the chordal
Arance were
. See SAE

values than
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Interference Measurements
Determined By Subtracting
H-Point Movement From Knee

And Leg Clearance (If Any)
H-Point Travel Path—

H-Point Travel Path Until
Seat Back Trim Is As Close
As Possible To Point Of
Greatest Interference

H-Point Movement Needed
To Clear Interferences

After Leg Assembly Installation
Return Seat Rearward Along

%
SgRP-Front

SgRP-Secon

Leg Room -
H-Point To Ankle
Pivot Plus 254 mm

FRP

FIGURE 16—KNEE AND LEG INTERFERENCE WITH SHORT-COUPLED SEATIN

(SHOWN FOR A LINEAR H-POINT ARAVEL)
6.5.2 LON[E-COUPLED SEATING

Some vehicles have seating arrangements where the lower leg segment either does not rez
tool, or, if it floes reach, the ankle angle exceeds 130.degrees (Figure 13d). These seating a
are called "lpng-coupled".

Measure leg
angle of 13
assembly aftached to the shoe tool. Usé this position to establish the floor reference point
angle, knee [clearance (L48), leg clearance (L58), and all other dimensions except leg room.

room (L51) to this ankle pivot péint location. Then move the shoe rearward u

6.6 Record Measurements

6.6.1 DiGlfrize HPM POINTS
See 5.6 for determining the H-point. For benchmarking purposes this H-point is recorded a

Other divot points/can be digitized if desired.

G

ch the shoe
rangements

ntil an ankle

D degrees is achieved with the-thigh assembly attached to the H-point and the lower leg

, floor plane

5 the SgRP.

If benchmarking me
reading LSP from a s

cale

on the HPMandeither:

- digitizing the back angle and cushion angle divot points, or

- measuring the back angle and cushion angle directly with the inclinometer.

jdtermined by
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6.6.2 FLOOR REFERENCE POINTS

The point contacted by the heel of the shoe on the depressed floor covering is the FRP (floor reference
point). The FRP should be calculated using the shoe divot points (S1, S2 and S3) and Equations 7 and
8. Floor plane angle can be measured with the inclinometer or calculated from divot points as shown in
Equation 9. See Figure 17.

FRP, = S3, + 175 * cos(PPA) — 5*sin(PPA) (Eq. 7)
FRP, = S3, - 175 * sin(PPA) — 5*cos(PPA) (Eq. 8)
FPA = Floor Plane Angle = arcsin[(S3, — S2,) / 94] (Eq.9)

BO

(On Shoe) —»=
Depressed Floor
Covering

FRP
(HOS On Shoe)

FIGURE 17—SHOE DIVOT POINTS AND FLOOR REFERENCE POINTS

Measuremepts.are obtained by combinations of direct readouts on the HPM (divot points, inclinometer,

angle and liregrseatesy-andior-from-thigitizec-data—apphedusing-the HPB-in-GAB—Fable-6lists the key

passenger measurements. See Annex C for additional details.
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TABLE 6—REAR PASSENGER MEASUREMENTS

SAE J1100 Code’ Dimension

L31, W20, H70 SgRP X, Y, and Z coordinates
H30 Seat Height

L98 and H98 Floor Reference Point X and Z coordinates
A48 Floor Plane Angle

A40 Back (torso) Angle

A27 Cushion Angle

A57 Thigh Angle

A42 Hip Angle

A44 Knee Angle

A46 Ankle Angle

L81 LSP

H61 Effective Head Room

L48 Knee Clearance

L58 Leg Clearance

L51 Effective Leg room

a) A suffix (-2, -3, ...) that denotes the seat row must be added to each.dimension code.
6.7 Remqgve the HPM

Follow the procedures described in 5.11.

PREPARED BY THE SAE HUMAN ACCOMMODATION AND DESIGN DEVICES COMMITTEE
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ANNEX A
(INFORMATIVE)
CAD PROCEDURES USING HPD IN BENCHMARKING

A.1 Overview of CAD Procedures
In benchmarking the HPM must be used to determine the seat H-point, cushion angle, back angle and

lumbar support prominence. The H-point design tool (HPD, see Figure A1) may be used in CAD as part
of the benchmarking process in the following ways:

e CADis rLormaIIy used to establish the driver SgRP and H-point travel path.

e CAD is pften used to position the HPD thigh and lower leg in order to measure-additiorfal reference
points apd dimensions of the vehicle seating package (maximizing the use of the HPD and CAD).

e CAD mgy at times be used to position the shoe tool.

The HPD shall use the SgRP leg lengths of 456 mm for the thigh and-459 mm for the lowgr leg for the
procedures glescribed in this annex.
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*
1

~~ Effective Head Room Line

;' ' Thoracic
Thigh ! — Segment
L i i
ower Leg : i
i Lumbar _Assejbly,
Segment

Segment

Cushion Pan
H-Point

FIGURE A1—H-POINT DESIGN TOOL (HPD) - COMPONENTS COMMON
WITH THE H-POINT MACHINE (HPM)
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A.2 Driver Seat Position

This procedure is used to establish the driver seating reference point (SgRP-Front) and to position the
HPD at the driver SgRP location. It also describes how to establish the pedal reference point (PRP) and
accelerator heel point (AHP) in CAD.

A.2.1 Establish Pedal Plane Angle, PRP, and AHP

If pedals ad] St1ore/alt, set tne pedaddls dt the most-tforward adjusirment posItion.

In CAD consgtruct a pedal plane shaped like the flat part of the HPD shoe bottom (Figure”A2).|In this plane
construct a |ine segment extending between the heel of shoe and the ball of foot. Ih side vigw the pedal
plane will appear as a line 200 mm long. The pedal plane angle, the angle from horizontal [of the pedal
plane in sidg view, defines the attitude of the HPD shoe.

PRP
(BOF On Shoe)

PPA HoS

Pedal-Plane Angle

'

AHP
(HOS On Shoe)

FIGURE A2—PEDAL PLANE CONSTRUCTION USING A PORTION OF THE HPD SHOE

The pedal plane and pedal plane angle are defined at the longitudinal centerline of the undepressed
accelerator pedal. The following two methods may be used to establish pedal plane angle in order to
position the HPD shoe on the undepressed accelerator pedal.
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A21.1

DIRECTLY FROM HPM MEASUREMENTS

If the pedal plane angle, AHP and PRP were determined from installation of the HPM shoe tool, these
values can be used in CAD to locate and orient the pedal plane.

A21.2

DERIVED FROM ACCELERATOR PEDAL GEOMETRY

If the accelerator pedal surface was digitized but the shoe tool was not installed, the pedal plane can be

determined
1. Flat ped
pedal pa
in top vi

Curved
the pedd

In side view
segment fro

the accelerajor pedal is angled in top view, align the pedal plane to the pedal (roll is permitted).

N CAD as TOlIOWS.

al pad — Position the pedal plane so the BOF tangents the longitudinal’eent
d surface with the heel on the depressed floor covering. If the pedal sufface is s
bw, the shoe (and pedal plane) will be tangent to the entire pedal pad surface.

bedal pad—Adjust the pedal plane with the heel of shoe on the depressed floor g
| plane is tangent to the longitudinal centerline of pedal’s surface at the BOF poin

the angle of the pedal plane from horizontal is the-pédal plane angle. In re
m BOF to the heel of the shoe shall be vertical and)square to grid (yaw is not

If there is inferference from a center console, the contour.6fithe tunnel, etc., which prevents th

being positig
the interfere

ned at the same Y coordinate as the PRPi.translate the AHP to the left until the)
nce (Figure 6). The lateral offset betweentAHP and PRP should be recorded (PW

A.2.2 Tramslate Seat Travel to H-Point Travel Path

In CAD est

lish the H-point travel path.ftom the seat travel path that was determined in 5.2.

To do this,| determine the difference_{(in X and Z coordinates) between the H-point a
registration [mark corresponding «to -the seat position used for H-point measurement.
differences {o each of the other-seat registration mark coordinates measured at the extreme
adjustment path. The resulting window is the H-point travel path.

If the seat
(Figure 11).

djusts vertically, establish an H-point travel line at the middle of the vertica

erline of the
uare to grid

overing until
t.

ar view, the
permitted). If

e shoe from
shoe clears
14).

1 (Figure 3).
hd the seat

Add these
5 of the seat

adjustment

A.2.3 Determine SgRP for adjustable seats

Depending on the X,Z location of SgRP, W20 may be somewhat different than the measured W20. This
can happen when the seat track travel is not parallel to the longitudinal axis of the vehicle (i.e. the track

travel is ang

led in plan view).
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