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AUTOVATI C RESI DENTI AL GARAGE DOOR OPERATORS

| NTRODUCTI ON

A Background I nformation

Most entraprent incidents involved children between 2 and 4
year s- of - age whose chest depths range between 3.9 and 5.6 inches.
It appears that the garage doors are contacting the child at nore
than 2 inches fromthe ground and not reversing. Two rel ated
events may be responsible for entrapnment: 1) the cl osing door
contacting the child s chest may not neet sufficient resistance
to trigger the reversal mechani smand thus continues to close; or
2) inproperly installed or adjusted bottomlimt swtches, or
floor settlenment may increase the two-inch space so that the
automati c reverse nechani sm di sengages at a hi gher point.

The vol untary standard for automati c garage door operators
is maintai ned by Underwiters Laboratories (UL). The standard,
entitled "UL 325, Standard for Safety for Door Drapery Gates,
Louvre and Wndow Qperators and Systens was first published on
April 1, 1973. It was revised in April 1975 and revi sed agai n,
effective April 1982 to address the hazard of child entrapnent.

After April 1975, the voluntary standard required that the
garage door reverse if a downward novi ng door contacted an object
for nore than two seconds except during the last two i nches of
downward travel. The two-inch exception was allowed to prevent
fal se reversals due to small obstructions at the base of the door
openi ng, such as stones or ice, and to allow for novenent of the
pavenent due to frost heave. However, entrapnent incidents
continued to occur even with automatic garage door operators
havi ng the automatic reverse feature.

The revisions to the standard, effective April 1, 1982,
elimnated the exception allow ng de-activation of the automatic
reverse nechanismduring the last two i nches of downward notion
The conformance test procedure was al so changed. A fully
install ed door systemnust be tested instead of only the
operator, as previously allowed. Door reversal must occur within
two seconds of contacting a two inch test object whose top inch
is resilient and whose bottominch is rigid. In addition, the
April 1982 revision required that the door reopen if the bottom
[1Tmt switch is not activated within 30 seconds after the control
is pressed to start the closing cycle. The Comm ssion staff will
nonitor and evaluate their |atest revision. Investigation of
aatona%}c garage door operator injuries are needed to support
this effort.
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B. Product d ass Description

1. Definitions and General Description

Resi denti al garage door operators consist of electrically-
power ed drive mechani sns, nounted on the ceiling of garages,
which are activated by wall swi tches and in sonme cases, renote
portabl e battery-powered transmtter switches. Sone of these
mechani sns enpl oy nonentary contact buttons that nust be pushed
and rel eased to operate the door. Sone units, particularly those
manuf actured prior to the 1982 revision of the standard, required
constant contact pressure on the buttons. On those with a
nonmentary contact button, a second push on the swi tch, when the
door is operating in the down cycle, may either reverse or stop
t he door, depending on the design. On the up cycle, a second
push may stop, reverse, or have no effect on the door notion
(The new UL standard specifies that a push on the button during
the up cycle should not reverse the notion of the door.) For
doors that stop with a second push, the third push will either
reverse the notion or resune the notion in the original
direction.

The automatic reverse nmechani smreverses the direction of
t he cl osi ng garage door when the door becones bl ocked. The
sensi ng mechani smdetects increases in resistance to the noving
door. Wen the resistance exceeds a threshold, which is
adj ust abl e, the nmechani smreverses the drive notor.

The force adjustnent regulated the force with which the door
descends. The force adjustnent should be set as | ow as possible
and yet still adequately close the door. Then, when the door
neets a bl ockage, the door will reverse. |If the force adjustnent
is set to high, the bl ockage may go unnoti ced.

The bottomline switch determ nes when the drive notor cuts
off. This, 1nturn, determnes the reference point at which the
automati c reverse nechani smdi sengages. The bottomlimt swtch
shoul d be set so that the notor cuts off when the door is
contacting the ground. |If the bottomlimt switch is adjusted
improperly, or if the ground settles, the notor may cut off
bef ore the door reaches the ground. This additional space, when
added to the automatic reverse di sengagenent height, may all ow
roomfor a child to becone entrapped under a cl osi ng door.

The manual disconnect feature is a neans to manual |y detach
the door operator fromthe door, so that the door may be raised
or lowered manually. It usually consists of a pull rope.
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I1. | NSTRUCTI ONS FOR COLLECTI ON SPECI FI C | NFORVATI ON
A Synopsi s

A description of the sequence of events, the type of door
and operator mechanism and the conditions existing at the tine
of the accident are necessary to determ ne the major hazard
patterns and the risk of injury associated with residenti al
garage door operators.

B. Description of VictimGContact Wth the Product
(M ctiniProduct/Environnent Interface)

Determ ne the accident sequence and the exact position where
t he door contacted the victim (chest, back, neck, etc.) and the
di mensi ons of the body part(s) affected. Be sure to note whether
child was facing into or out of the garage, and whether child's
front was facing up or down. In addition, note where under the
door the child was found (left side, mddle, right side), and
provi de sketches and di nensi ons.

C I nstructions for Collecting Specific Information

1. | nfornmati on Col |l ecti on

Determ ne the manufacturer and age of the unit and by whom
it was installed (mechanic, honeowner, etc.). It is particularly
inmportant to determine if the opener was installed before or
after April 1, 1982.

Descri be the location (note dinmensions) and principles of
operation of the garage door operator conponents (see attached
di agram including the follow ng:

0 Wall sw tch

0 Bottomlimt swtch
0 Radio transmtter renote contro
0 Aut omati ¢ reverse nechani sm
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o] Types of sensing nechani smand sw tches
o] For ce adj ust ment nechani sm

o] Oobtain in detail the operating history of the
gar age door.

o Det erm ne how recently the reverse nmechani smwas
checked/ observed to be functioning correctly.

o] Descri be any previous problens w th door
operation. Use pictures and sketches if
appropri ate.

o] Descri be any mai nt enance, adjustnents, and/or
repair. Determ ne who nade them (nechani sm
installer, owler, etc.), when nmade, and operation
of door after changes.

0 bt ai n copi es of any investigations of the
i nci dent prepared by the police, coroner,
manuf acturer, installer, law firm insurance
conpany or engineering firm

Vi sual |y exam ne the garage door system i ncludi ng the door
har dwar e and door opener hardware. Look for signs of |oose or
broken attachnments, bending or buckling, binding, or simlar
signs of damage, msalignment or other problem Report presence
or absence of such problem [|f damages or other problens are
Bo}ed, do not performthe operational observations di scussed

el ow.

| nspect the door opener nechani sm owners manual or
ot her available material for the UL | abel. Report presence
of absence of the |abel. Photograph |abel and transcri be
information on the | abel.

| nspect the door opener and manual for information on the
manuf acturer, make, nodel, serial nunber and simlar data.
Phot ogr aph and transcri be this identifying information.

| nspect the doorway for any signs of settlenment, heaving or
simlar displacenment fromoriginal condition. Inquire about
homeowner' s know edge of any such di spl acenent, when it occurred
and of any corrective action was taken. Particularly ask if any
adj ustnents were nmade to the door opener, to the |ocation of the
connecting arm bracket on the door, or to the door.
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2. Operati onal Cbservati ons

(a)

Det erm ne whet her or not the owner has used
and/ or adjusted the garage door opener since
t he accident and whether or not the owners or
their legal representatives would object to
routine operation of the systemto permt
on-site observati ons.

(b) Ask the owner to performthe follow ng
oper ati onal checks:

(1) dose the garage door and reopen it
using the wall-nounted switch. Note
whet her or not the notor shuts off at
both the fully cl osed and open
positions. At the closed position
descri be any space | eft under the door
at the right, left and center of the
door as you face the door fromi nside

t he garage.

(2) Repeat above operations using the
renote operator, if avail able.

(3) A ose the door using the

wal | -mounted switch. Qperate the nanua
di sconnect nechanism Note whether or
not the trolley disconnects fromthe
rail. Attenpt to manually open the door
to the full open position. Cose the
door using the wall rnounted switch.
Not e whet her or not the trolley
re-engages automatically, if not,
consult owner's manual for instructions
on properly re-engaging the trolley.

(4) Wait 5 mnutes then check operation
of the automatic reverse mechanismto
see if reversal occurs when the door is
closed on a 1 1/2 inch by 3 inch by 12
i nch wood bl ock placed on the ground in
l[ine with the operator on the 1 1/2 inch
side, the 3 inch side, and the 12 inch
side. Do not |eave the door in contact
with the wood bl ock for Tonger than 4
seconds. Report results. Wit 5

m nut es bet ween each check.
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If reversal occurs at 1 1/2 inches or 3
i nches, do not check further. Do not
make any additional observations. Do not
attenpt to nmake any adjustnents on the
door. If the door fails to reverse and
the owner or the manual indicate the
door is equipped with this feature,
suggest that the owner have the unit
exam ned by an aut horized deal er.

D. Description of Victim

0 I ndi cate the victims age, sex, height, weight,
body neasurenents, clothing, conpetence reducing
factors (e.g., inpaired vision, physical

handi caps, nedi cati on, al cohol use, etc.) and
know edge of product.

o] Note the victims activity prior to the incident
(if achild, whether the victimwas playing with
ot her children, unsupervised by an adult, etc.).

o] Stipul ate who was operating the garage door, if it
was not the victim
0 I ndi cate type of clothing worn by victim
E. Description of Environnent

_ Characteri ze weather conditions at the tinme of the accident,
including lighting and ground conditions.

I'11. I NSTRUCTI ONS FOR PHOTOGRAPHI NG AND/ OR DI AGRAMM NG ACCI DENT
NE AND FAS RELATED TO THE ACCI DENT SEQUE

~ Phot ograph acci dent scene show ng operator nechani sm
sw tches and controls, and presence of safety | abeling.

I'V. I NSTRUCTI ONS FOR OBTAI NI NG SAMPLES AND
DOCUVENTS RELATED TO THE T NVESTI GATT ON

Gar age door di mensi on neasurenents, clearance dinmension
nmeasurenents, location of the victimand test results of
observing the operation of the door and manual di sconnect
mechani smare to be appended to the investigation report.
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Qotain copies of the operating and installation instructions
and repair history (if any) that are avail abl e and append themto
the investigation report.

I nvestigators may wish to provide the homeowner with a copy
of the attached safety precautions.
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SAFETY PRECAUTI ONS

The following safety precautions are recomrended by the
Conmi ssion in order to mnimze changes of a m shap or tragedy
i nvol vi ng automati c garage doors. 1/

1. Aside fromprohibiting all "beat the garage door" ganes,
parents should warn children of risks of intentionally or
accidentally activating the automatic doors.

2. Many garage door openers have an automatic reverse
mechani sm whi ch stops or reverses the garage door upon i npact
with an object. This mechanismcan usually be adjusted for
sensitivity. Consult the owner's manual or deal er for
i nstructions.

3. Lubricate the garage door nechanismperiodically to
reduce friction in accordance with the owner's manual. The easier
the door rolls on its track, the easier it is to adjust to
control for maximumsensitivity.

4. Honeowners shoul d be aware of what to do in case of
entrapnent. Devices which contain automatic reverse mechani sns
usual ly either stop or reverse the door when the control is
pressed again. In addition, nmobst garage door openers have a
manual di sconnect feature which enables the opener to be
di sconnected so that the door may be raised or |owered manually.

5. Renove the pull ropes on the door which were intended to
manual |y rai se and | ower the door, as these ropes are not |onger
of value. Renoving the ropes elimnates another hazard for your
chi l dren.

6. Relocating all operating switches out of the easy reach
of children will make it difficult for youngsters to play with
t he devi ces.

7. Lock all cars contain the radio controls which activate
t he garage doors.

1/ These were previously cited in the CPSC nmeno, August/ Sept.
1980, and in letters in Action Line Reporters.
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