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Gentlemen:

At the request of John Norris, Jxr., President of Lennox In—
dustries 1Inc. ("Lennox"), I am submitting this report describing
incidents in which the exhaust vents on 19 of some 65,000 Lennox
Pulse furnaces froze partially shut during December 1983 permitting
exhaust gases to be briefly vented into the buildings where in-
stalled before shutting off. These isolated incidences occurred
during a period of unprecedented low temperatures and high
winds resulting in widespread freezing of water pipes and even
plumbing vents.

Tt was the position of Lennox at the time these incidents
were brought to the attention of an officer or employee capable
of appreciating the significance of the information, and it
continues to be the position of Lennox, that thége incidents do
not establish the existence of a substantial product hazard, as
defined in Section 15 of the Consumer Product safety Act,
with respect to the Pulse furnace.

However, the Consumer Product Safety Commission's
("Commission”) latest pronouncement on the circumstances in
which reports of potential substantial product hazards should
be filed, indicates this matter should be brought to the
attention of the Cormission. See 49 Fed. Reg. 13820 (1984).
Lennox does not believe this latest policy statement correctly
restates the law. Nevertheless, as it constitutes the Commission's
current position, in an attempt to deal with the Commission
in the non-adversarial manner described in that statement,
the following information is provided.

BACKGROUND

~

The products involved in the incidents were Lennox furnace
models G14Q3-40, Gl4030-60/80 and G1403~100, referred to as Pulse
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model furnaces. Lennox Pulse model furnaces are manufactured
by Lennox Industries Inc. in Marshalltown, Iowa and Toronto,
Ontario. The G14 furnace operates on a principle of pulse
combustion. Small guantities of gas (1/4-1/2 Btu) and air are
ignited at a rate of 60 to 70 times per second. A condensing
heat exchanger extracts 200°-350°F more heat from the flue gas
than does a conventional furnace. The results are up to 97%
efficiency and flue temperatures as low as 100°F.

THE PROBLEM

In December 1983 and January 1984 different field repre-
sentatives of Lennox received reports that exhaust vents had
frozen partially shut on a number of Pulse furnaces. Attached
is a listing of the model involved, the serial number of the
particular unit, the approximate date the unit was manufactured,
the approximate date of the incident, and the location of the
regsidence.

A review of available information establishes the exhaust
vents that became partially frozen shut passed through un-
heated areas of the residences before exiting, and were not
insulated. Moreover, all but two of the incidents occurred
during the period December 17 through December 27, 1983.

A review of National Weather Service data for the areas where
the incidents occurred- during the period in question establishes
the average daily temperature was ~2°% and the average wind
speed was 13 m.p.h. Moreover, during the period December 22
through December 25, 1984, temperatures of ~20°F to -30°F

and wind speeds of up to 40 m.p.h., were common in the areas
where problems were reported. These areas also reported frozen
water pipes, frozen plumbing vents and verbal reports of frozen
vents on standard furnaces due to unusually cold weather. These
Weather Service reports further established these conditions

set all time records.

The combination of the weather, the manner in which the
exhaust vents were installed, and the lower temperature of the
exhaust gas in the Pulse furnace led to these exhaust vents
becoming partially frozen shut. The Pulse furnace will not
start if the exhaust flue is completely restricted. However,
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if the flue is slowly restricted during operation (i.e.,

gradual ice buildup), the furnace may continue to operate for

a period of time. Under these operating conditions, some of the
flue products can be forced out the condensate drain. It

should be noted that no similar problem was reported during
three vears of field testing of these units in severe climates
of the United States and Canada, nor during two previous
winters' operation of production units.

In the reported incidents, when the exhaust vent became
partially frozen shut, gas pressure would build in the exhaust
line eventually permitting exhaust gases to exit through the
drip leg of the furnace. Exhaust gases were, therefore, re-
leased to the house.

In none of the reported incidents, to date, have any in-
juries, illnesses Or lasting adverse effects been reported as
resulting from these incidents, although the residents reported
feeling ill, and in some cases left their homes to seek
medical attention. In all cases, inspection of their furnaces
was sought.

REMEDIAL ACTION

Although the unusual and unprecedented weather conditions
could not have been reasonably anticipated nor duplicated by
product testing, and they are not reasonably expected to re-
occur, Lennox has nevertheless taken steps as a marketing
response related to providing superior customer service for
a premium product to preclude any adverse consequences from
a reoccurrence of these conditions regardless of how unlikely
such a reoccurrence may be.

To deal with this isolated and newly discovered problen,
Lennox advised dealers in the affected cold weather areas to
insulate all exhaust pipes passing through any unconditioned
space and all portions of exhaust pipes extending outside the
structure and Lennox developed a kit for retrofitting the
Pulse furnaces involved in the incidents and those installed
in areas subject to similar weather conditions. These cold
weather kits include; {1) a pressure switch for installation in
+he exhaust vent of the furnace which will cause the furnace

>
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to automatically shut off if there is a pressure buildup in the
exhaust system in excess of the switch limits, which limits

are set by furnace input size, {2) a small 1/2" vent pipe added
to break any siphonage action of condensate in the drip leg
agssembly which might otherwise occur as a result of pressure
buildup, and (3} the installation of a 3/16" restrictor in the
drain from the drip leg assembly to also prevent gases from being
vented through this exit. With the installation ¢f the pressure
switch in the flue pipe, the furnace will be shut down if
pressure builds up due to exhaust restriction in excess of

from 2.75" to S" water column (depending upon the furnace size).
The described changes in the drip leg condensate drain assembly
assure that below these water column pressures no gases can be
vented through the drip leg.

On January 23, 1984, a letter, service bulletin, and de-
scription of the cold weather retrofit kit were sent to ail
Lennox dealers. Copies of these documents are attached to
this letter. To date, some 6,000 kits have been installed. In
order to increase the number of retrofits, a second letter,

a copy of which is attached, was sent to dealers.

Beginning February 20, 1984, the cold weather kit was
incorporated on all Pulse furnace production.

I tﬁgst +his information is sufficient foxr your purposes.
I would appreciate your contacting me in the event that you
have any additional questions. Representatives of Lennox are
willing to meet with you, if necessary, to discuss this situation.

Lennox believes the information in this letter detailing the
problem experienced with the Pulse furnaces described herein con-
stitutes trade secrets Or confidential proprietary information
and, therefore, reguests such information not be disclosed to
the public pursuant to exemption D-4 of the Freedom of Infor-
mation Act. In addition, Lennox specifically requests that
this letter and the attachments not he disclosed to the public
as required by Section 6 (b} (5} of the Consumer Product Safety
Act.

y truly yours

JBH:1jm

Enclosures Cigf




Date

12/20/83
12/24/83
12/24/83

_12/28/83
12/24/83
12/27/83
12/24/83
12/26/83
12/24/83
12/25/83
12/23/83
12/19/83
12/17/83
12/22/83
12/22/83
12/19/83

174784
12/24/83

_12/3/83

Loation

West Allis WI
Hutchison MN
Milford IA

Young America M¥
Milwaukee WI
Jolley, 1A
Gilbertvilie IA
Ackley IA
Madelia MN
Milwaukee WI
Albert Lea MN
Lakefield MN
Anoka MN
Kingsley IA
Sjoux City IA
Bettendorf IA
Glen Willow OH
Chagrin Falls OH
Boone 1A

Model #

61403-40-2
61403-60-1
614Q3-60
61403-60-3
614Q3-40
1403-80
614Q3-60
614Q3-60
614Q3-40
614Q3-80-1
614Q3-80
G14-60
614Q3-40
61403-80-2
61403-60
614Q3-40
61403-80
614Q5-100
614Q3-80

Serial §

5882K0819%
5883005854
unknown
5883J36118
5883003327
unkriown
unknown
unknown
unknown
5882M01715
unknown
unknown
unknown
5883A01886
unknown
5883C03511
unknown
unknown
unknown

Approx.
Mfg.Date

Oct. 1982
Apr. 1983
unknown
Sept. 1983
Mar. 1983
unknown
unknown
unknown
unknown
Dec. 1982
unknown
unknown
gnknown
Jan, 1983
unknown
Mar. 1983
unknown
unknown
unknown
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ESTABUISHED 1895 DALLAS, TEXAS 75380-2000
PHONE: 214 + 580-8000

January 23, 1984

pDear Lennox Dealer:

The 1983-84 winter has produced unusual record low temperatures accom-
panied by high winds in much of the mid-section of the U. S., breaking
all previous records in many areas and resulting in extremely high wind-
chill factors.

Just prior to and after Christmas we received reports of frozen vents on
E14 furnaces from areas which experienced this record cold, high wind
combination. Our engineers and service personnel took immediate steps

40 work with Lennox dealers in order to observe the condition, correct

the individual problems, and develop aiternate methods of vent termination
~to preciude a similar occurrence in the many thousands of successful Gl4
4nstallations. (During this time we also observed frozen sewer vents, hot
wzter heater vents, and a few conventional furnace vents in these areas.)

Our three years of field test of the Gl4 in severe climates of the U. S.
-.and Canada and two previous winters' operation of production units produced
no reports of similar freeze-ups.

Observations and tests indicate that recirculation is the prime cause of
<ntake freeze-ups. Exhaust freeze-ups are caused by the exhaust pipe
-passing through unheated crawl spaces, basements, or attics, which allows
-the already low temperature discharge flue gas to more easily reach the
freezing point at the termination of the vent in these unusual weather
conditions. Very short cycles can also aggravate exhaust freeze-ups.

In addition, recirculation in any climate can cause .short cycles and
dntermittent cutout.

_The .attached bullietin addresses methods that have been successful in the
fijeld in alleviating either of these conditions.

For.units that operate in areas where below 0°F temperatures are experi-
+enced frequently, lLennox has produced a G14 Cold Weather Kit consisting
. of an exhaust pressure switch and condensate line vent. This kit, when
~installed, will prevent the siphoning of the condensate trap and provide
-shutdown in case of operating conditions resulting in exhaust freeze-up.
Jn addition, outside portions of the exhaust line should be insulated and
4n those installations involving the exhaust pipe traveling through
-unheated space, we recommend exhaust pipe insulation as shown in the

WORLD HEADQUARTERS 1LENNOX CENTER 7920 BELTLINE ROAD DALLAS, TEXAS 75240-8145
{Corer Coit Road)




attached bulletin. These kits should be ordered through normal channels
from your Lennox Division and should be installed on all Gi4 installations
promptly. There is no charge for the kit and Lennox will allow a credit
for your direct reasonable labor cost for the kit installation.

G134 Cold Weather Kit

Model No. Kit No. Catalog No.
614-4C LB-~52985CA 83F00
614-60/80 1B~52985C8 83F01
G14-100/130 1B-52985CC 83F02

Cold weather kit components will be installed in all production units in
the near future.

Yours truly,

LENNOX INDUSTRIES INC.
Attachment
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CORPORATE OFFICES
Lennox Center

HEATING AND AIR CONDITIONING P. 0. 80X 805000
ESTABRLISHED 1855 DALLAS, TEXAS T5380-9000
PHONE: 214 + 980-5000

May 10, 1984

Dear Lennox Dealer:

Re: 614 Pulise Furnace

On January 23rd we wrote to explain the procedure for dealing with
potential freeze-up of vent pipes on Pulse furnaces during unusually
cold weather. A copy of that letter is enclosed for your review.

In that same letter we recommended a cold weather kit be installed on
Pulse furnaces likely to be exposed to temperature below O F for any
extended period of time.

Enclosed is a list of Gl4 furnaces purchased by your company through
March 17, 1984. Under separate cover we are sending you enough cold
weather kits to install on approximately 25% of these furnaces. Order
additional kits from your Lennox division as required.

Furnaces manufactured after February, 1984 (with serial numbers of
5884C and later or 6384C and later) are equipped with cold weather
kits and will not require field installed kits.

The kits have been shipped to you on a no-charge basis. However, you
will find attached to this Tetter a copy entitled “Verification of Gi4
Cold Weather Kit Installation.” In order to receive credit for your
direct labor costs it will be necessary for you to fill out the three
part form, one for each unit, and return the original and first copy to
the division service manager.

IT 1S OUR STRONG RECOMMENDATION THAT THESE KITS BE INSTALLED ON ALL OF
THE FURNACES LISTED PRIOR TO THE NEXT HEATING SEASON.

Yours truly,

LENNOX INDUSTRIES INC.

Enclosures

'WORLD HEADQUARTERS LENNOX CENTER 7920 BELTLINE ROAD DALLAS, TEXAS 75240-8145 ( (
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VERIFICATION OF G14 COLD WEATHER KIT INSTALLATION

OWNER

Name

Address

City

State Zip

Model Number: Gl4-

INSTALLED
Date

By

DEALER

Name

Address

City

State Zip

Serdial Number:

Direct tabor Cost

Dealer Signature.

Original and 2nd copy must be returned to Division Service Manager; 3rd copy for

dealer file.

T
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CORPORATE OFFICES
Lanonax Cerer

P. 0. BOX B0S000
TALLAS, TEXAS 75380-9000

PHONE: 214 + 380-6000

January 23, 1384

Dear Lennox Dealer: .

o

The 1983-84 winter has produced unusual record low temperatures accom-
panied by high winds in much of the mid-section of the U. S., breaking
all previous records in many areas and resulting in extremely high wind-
chill factors.

Just prior to and after Christmas we received reports of frozen vents on

Gl4 furnaces from areas which experienced-this record cold, high wind

combination. OQur engineers and service personnel took immediate steps

to work with Lennox dealers in order to observe the condition, correct

the individual problems, arnd develop alternate methods of vent termination

to preclude a similar occurrence in the many thousands of successful Gl4

installations. {During this time we also observed frozen sewer vents, hot
- water heater vents, and a few conventional furnace vents in these areas.)

Our three years of field test of the Gl4 in severe climates of the U. S.
and Canada and two previous winters' operation of production units produced
no reports of similar freeze-ups. '

Observations and tests indicate that recirculation is the prime cause of
intake freeze-ups. Exhaust freeze-ups are caused by the exhaust pipe
passing through unheated crawl spaces, basements, or attics, which allows
the already low temperature discharge flue gas to more easily reach the
freezing point at the termination of the vent in these unusual weather
conditions. Very short cycles can also aggravate exhaust freeze-ups.

In addition, recirculation in any climate can cause short cycles and
intermittent cutout.

The attached bulletin addresses methods that have been successful in the
field in alleviating either of these conditions.

For units that operate in areas where below 0°F temperatures. are experi-
enced frequently, Lennox has produced a G14 Cold Weather Kit consisting
of an exhaust pressure switch and condensate line vent. This kit, when
installed, will prevent the siphoning of the condensate trap and provide
shutdown in case of operating conditions resulting in exhaust freeze-up.
In addition, outside portions of the exhaust line should be insulated and
in those installations involving the exhaust pipe traveling through
unheated space, we recoiwzend exhaust pipe insulation as shown in the

.

WORLD HEADQUARTERS LENNOX CENTER 7@& ?ELTLINE ROAD DALLAS, TEXAS 75240-8145




attached bulletin. These kits should be ordered through normal channels
from your Lennox Division and should be installed on all Gl4 installations
promptly. There is no charge for the kit and Lennox will allow a credit
for your direct reasonable labor cost for the kit installation.

514 Cold Weather Kit

i

Model No. Kit No. Catalog No.
614-40 LB-52985CA 83F00
614-60/80 LB-52985CB 83F0L
614-100/130 LB-52985CC 83F02

Cold weather kit components will be installed in all production units in
the near future.

Yours truly,

LENNOX INDUSTRIES INC.
Attachment
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September 5, 1984 ~_iﬂi,é.

FEDERAIL EXPRESS

Mr., David W. Thome,

Director Corrective Actions Division

United States Consumer Products
Safety Commission

Washington, D. C. 20207

Re: CPSC RP 84-105
Pulse Furnace

Deay Mr. Thome:

In your letter dated July 23, 1984, you requested that Lennox
Industries, Inc. (“"Lennox") provide answers to three guestions your
staff had after reviewing a report filed by Lennox on June 27,
1984, involving the Pulse furnace. The answers to your questions
are as follows:

1. Technical explanation of the process which caused the
furnace to shut off after the exhaust vent froze
partially shut.

As the exhaust freezes up, the flow area for the proeducts of
combustion exiting the furnace heat exchanger through the exhaust
becomes restricted., As this outlet restriction increases, the
pulsating combustion process has a diminished capability to draw
in fuel and air and eventually cannot sustain itself. At this
instant, the electronic flame safety circuit will cause the auto-
matic gas valve to close, stopping the gas delivery to the combus-
tion chamber.

The furnace will then try to re-ignite under supervision of
the ignition control system. After five successive unsuccessful
trials for ignition, the ignition system will not re-try until the
power supply to it has been de-energized and re-energized. This
requires satisfying the existing heat demand at the thermostat by
lowering the setting below room temperature and then raising it
to a demand point above room temperature, or interrupting the main
power supply to the unit and reconnecting that supply.

]
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2. A diagram showing typical installation with and without
the newly added 1/2 inch vent pipe and 3/16 inch
restrictor.

Attached to this letter as Exhibit A" is a diagram with two
figures. Figure 1 depicts typical installation without the 1/2
inch vent pipe and 3/16 inch restrictor. Figure 2 depicts typical
installation with the 1/2 inch vent pipe and 3/16 inch restrictor.

3. Test data demonstrating the effectiveness of the fix.

Lennox has no recorded test data; however, based upon oral
field reports, an engineering analysis followed by operational
tests of the retrofit kit and production change showed the
effectiveness of the changes as described below. The following
analyeis is presented in lieu of test data to more clearly explain
the function and effectiveness of the retrofit kit.

Under the abnormal operation condition of the partially
frozen closed exhaust vent, the increased pressure exerted by the
exhaust gas on the water surface in the drip leg apparently per-
mitted the drip leg to lose its water seal, thus providing a
temporary flow path for the escape of vent gases prior to the units
shut down from lack of combustion air.

The water seal apparently was lost under one of the following
conditions:

1. The increased exhaust pressure was sufficient
to overcome the 13 inch on the 40,000, 60,000
and 80,000 Btu input models {or 17 inch on
the 100,000 input model) hydraulic head of
the stand pipe (drip leq) and forced the con-
densate out, thus emptying the drip leg.

2. The drip leg emptied due to a siphon action.
The condensate left the trap at a sufficiently
high rate that the flow totally sealed the
1/2 inch pipe across the horizontal portion
thus completely emptying the drip leg by
siphon effect activated by the increased
exhaust pressure.

To prevent these occurrences, the following modifications
were made:

©
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1. The addition of a pressure switch on the
exhaust to limit the exhaust pressure to
values substantially less than the hydraulic
head of the stand pipe, which switch will
terminate unit operation in the event of
exhaust pressure above normal but less than
the hydraulic head.

2. Provide an atmospheric opening in the 1/2
inch condensate disposal pipe so that a
total seal cannot be created by the condensate
leaving the trap, thereby eliminating the
protential for the creation of a siphon.

3. Limit the rate of flow from the condensate
line to 14 percent of the original design
by restricting the flow areas with a 3/16
inch diameter passage to limit the flow of
condensate and increase the time necessary
to empty the trap of condensate.

You also requested that we provide you with any "Full Report”
information not previously supplied. I believe all of the regquested
"Full Report" information, with the exception of safety-related
complaints or injury reports, has been provided. Since our last
letter Lennox has received a report of one other incident described
as follows:

Date of Incident: 12/25/83;
Location: Meguon, Wisconsing
Model No.: G14Q3-40;

Serial No.: SN638H31679.

Attached to this letter as Exhibit "B" is a summary cof injury
reports received by Lennox with respect to the 20 reported
incidents,

I trust that this information is fully responsive to your
request. I apologize for the delay in obtaining this information.
If you have any further guestions, please do not hesitate to
contact me. Lennox bhelieves the information in this letter
constitutes trade secrets or confidential proprietary information,
and, therefore, therefore requests such information not be disclosed
to the public pursuant to exemption D-4 of the Freedom of Informa-
tion Act. In addition, Lennox specifically reguest that this

&
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letter and the attachments not be disclosed to the public as

required by Section 6(b) (5) of the Consumer Product Safety Act.

Yours very truly,,

AM' (b ! % LW/

es B. Harris
i
JBH/JB L
Encls. ~

L0
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EXHIBIT "B"

The following is a summary of injury reports received by
Lennox with respect to the Pulsge furnace. The numbers of the
incidents correlate to the incidents reported in the exhibit
attached to Lennox's letter of June 27, 1984 as numbered on
Exhibit "C".

INCIDENT NO. 2: Three people complained of nausea and
teeling iil. They were examined at a hospital and released,
with no report of ill effects. A review of pertinent informa-
tion establishes that the unit in question was installed by the
homecwner. . To date, Lennox has been unable to determine whether
such installation contributed to or caused any problem that
might have been experienced with the furnace.

INCIDENT NO. 4: Four individuals complained of feeling
ill and nausea. They were given oxygen in a rescue unit, spent
two hours at a hospital and were released with no report of ill
effects. Lennox's review of the facts establishes a fairly
strong possibility of the involvement of sewer gas as a result
of loose seals on plumbing vents, possible propane gas leaks
from an improperly installed and an extremely tight house.

INCIDENT NO. 5: Two individuals complained of feeling
ill and nausea. They received oxygen from the fire department
and hospital. They were examined at the hospital, detained for
three hours and then released without any report of ill effects.

INCIDENT NO. 13: Several members of a family living in
this house complained of feeling ill. They apparently did not
seek any medical examination. No reports of any ill effects
have been reported.

INCIDENT NO. 16: Report of one individual who complained
of feeling 1ll. He was taken to a hospital, examined and released.
No reports of any ill effects. From available information, it
appears the furnace had shut down on a number of occasions, was
reset by the owner who discovered gas coming from the condensate
but took no action to correct the situation.

INCIDENT NO, 18: 8ix individuals claim to have suffered
headaches and nausea. They were examined by a doctor who was a
neighbor of a relative of one of the six individuals. No reports
of any ill effects. No reports of any medical treatment.

Lennox has also received sketchy oral communications on
Incident Nos. 3, 8, 12, 14 and 19 which indicate that individuals
in each case may have claimed they experienced nausea, headaches
or feeling ill, that in addition they were examined at a hospital
or doctor's office and released with no reports of any ill effects.
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Date
1. 12/20/83
2. 12/24/83
3. 12/24/83
4. 12/28/83
12/24/83
12/27/83
. 12/24/83
8. 12/26/83
12/24/83

l1o. 12/25/83
11i. 12/23/83
12, 12/19/83
13. 12/17/83
14. 12/22/83
15. 12/22/83
16. 12/19/83

//17. 1/4/84
18. 12/24/83
,/19. 12/3/83

Loation

West Allis Wl
Hutchison MN
Milford IA

Young America MN
Milwaukee WI
Jolley, IA
Gilbertville IA
Ackley IA
Madelia MN
Milwaukee WI
Albert Lea MN
Lakefield MN
Anoka MN
Kingsley IA
Sioux City A
Bettendorf IA
Glen Willow OH
Chagrin Falls OH
Boone IA

EXHIBIT

Model #

614Q3-40-2
614Q3-60-1
614Q3-60
614Q3-60-3
614Q3-40
G1403-80
614Q3-60
51403-60
61403-40
G14Q3-80-1
61403-80
614-60
614Q3-40
614Q3-80-2
614Q3-60
61403-40
614Q3-80
61405-100
614Q3-80

HC"

Serial #

5882K0819¢9
5883005854
unknown
5883J36118
5883003327
unknown
unknown
unknown
unknown
5882M01715
unknown
unknown
unknown
5883A01886
unknown
5883C03511
unknown
unknown
unknown

Approx.
Mfg.Date

Oct. 1982
Apr. 1983
unknown
Sept. 1983
Mar, 1983
unknown
unknown
unknown
unknown
Dec. 1982
unknown
unknown
unknown
Jan. 1983
unknown
Mar. 1983
unknown
unknown
unknown
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October 24, 1984

FEDERAL EXPRESS

Mr. Marvin Everhart

Corrective Actions Division

United States Consumer Products
Safety Commission

Washington, D. C. 20207

Re: CPSC RP84-105
Pulgse Furnace

Dear Mr. Everhart:

You have requested that Lennox Industries Inc. supply you
with a map describing those areas that received cold weather kits
for the Pulse furnace. Enclosed with this letter is a copy of a
map of the United States bisected by a yellow line. Cold weather
kits were sent to dealers located north of that line,

In addition to state boundaries, the map includes heavy
lines sourrounding circled numbers. Those boundaries represent
branch sales areas and the numbers indicate the branch number.

The map alsc includes temperatures for each state. According to
the scurce ¢f that information, Engineering Weather bata developed
for the Department of the Air Force, there is a 29 percent chance
that during the winter a state will not experience temperatures
lower than those included on the map. 8ince the problem
experienced with the Pulse furnace occurred in weather where

the lows were 20 to 30 degrees below zero and with wind speeds

of up to 40 miles per hour, we could have further reduced the area
to receive the cold weather kits but we chose out of an abundance
of caution not to do so.

You have also reguested that we advise you as to the number
of units in the field that have received the cold weather kits.
We are still compiling data and hope to have that information to
you either late Wednesday afternoon or first thing Thursday.

24




Mr. Marvin Everhart
October 24, 1984
Page TwO

Lennox believes the information in this letter constitutes
trade secrets or confidential proprietary information and, there-
fore, requests such information not be disclosed to the public
pursuant to Exemption D4 of the Freedom of Information Act. In
addition, Lennox specifically requests that this letter and the
attachments not be disclosed to the public as required by Section
6 (b) {5) of the Consumer Products Safety Act.

Yours very truly,

ames B. Ha¥fris

JBH/JB
Encls.,
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Plenty. The Puise efficiency rating is 74.5%
petter than the lowest gas furnace rating
listed in Department of Energy fact sheets.
That means the Pulse can meet the same
heating demand with about half the gas of
those minimum efficiency units.

The chart at the right can help you deter-
mine your approximate annual cost sav-
ings with the Pulse. Find your fuel price
along the vertical column and draw a hori-
zontal line to the diagonal that most
closely represents the annual operating
hours for your area. (Each diagonal is

labeled with cities representative of the .
various climates.) Then draw a line straight
down to the base to find your approximate
annual savings with the Pulse versus a
standard 60% efficient furnace.

Pulsa
Heat Exchanger
Assembly

Befora purchasing this appl
ance, read important snergy cost
and efficiency information svall-
sbie from your retaliler

pr——

G14F-831-AP4 (22F55!

AR CONDITIONING ® HEATING
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i T pales (95% AFUE] Vs, Furnace with 80% AFUE
(Load (@ 70,000 Bruht

Gus Rate ¢ /therm *

K06 (L oD

"o ovee Ym0 om ]
First Year Savings In Annual Operating Costs

'Cmmyourtmmduhrwbcaiuﬁitymdmmﬁmyourwm
Approximats cost per thenr = 100 X cost per cubic foot of gas.

Reliable Performance, Low Cost Installatio

n

Lennox has been building furnaces since 1 895, and since.

that time, it has earned 2 reputation for quality that is the
envy of the industry. This quality is reflected in the Puise-
after years of field testing and thousands of hours spent in
the Lennox research and development taboratory.

The heart of the system is the revolutionary pulse combus-
tion heat exchanger. It's designed for long service life and’
carries a 20 year limited warranty against defects and fail-
yre. Five up-flow models are available in 40,000, 60,000,
80,000, 100,000 and 130,000 Btuh input capacities.

The Pulse provides the safest, most reliable service possibie:.
Fail-safe controls automatically shut down furnace operation
long before combustion products could ever escape.

Easy, low cost installation makes the Pulse an ideal re-
placement for your old system. it can replace most furnaces
built within the last 20 years with virtuatly no majar altera-
tions in ductwork. It even eliminates the need for a chimney
in new constructions, since flue products are vented with 2
plastic (PVC) pipe, vertically or through a wall. Qutdoor air
for combustion can also be piped to the furnace with PVC
pipe. The condensata produced by the heat exchanger is.
non-corrosive to plastic, tile, cast sewer pipes or a septic
tank and can be easily routed to any standard drain.

Super efficiency, reliable performance, low cost installation:
and Lennox quality make the Pulse the furnace forthe '80's
Wa think you'll agree, it couldn't come at a better time..

I £V NV OX S

028 Litho U.S.A.




The Most Efficient Gas Furnace In The World!

The Lennox Pulse gas furnace is the most signifi-
cant breakthrough in furnace design in over 40
years. it produces heat unlike any other furnace,
with greater efficiency than ever before possible.
Operating on a principle of pulse combustion, small
quantities of gas and air are electricaily ignited at
a rate of 60 to 70 times per second. A condensing
tieat exchanger extracts 200 to 350 degrees more
heat from your fuel than is currently possible with
conventional gas furnaces. The Pulse can also use
propane gas.

Unprecedented Heating Efficiency

Since all gas furnaces require venting of combus.
tion gases, heat is lost up the flue or chimney.
Therefore, no gas furnace can be 100% efficient.
But if your present gas furnace is over M years old,
itis probably in the range of 55% to 60% efficient®.
That means as much as 45% of the heat is vented
outdoors and 45 cents of every heat dollar you
spend is wasted. But the Pulse is up to 7%
efficient®, with only 3% heat loss due to combus.
tion venting. Some heat loss is inevitable, but why
continue to lose 45% when you can cut that heat
toss to a minimum of only 3%?

This difference in efficiency can mean a drastic
reduction in your monthly bills - enough to justify
replacing your current unit today, even though it
still operates.

«Annuat Fuel Utilization Efficiency as determined by Depart
ment of Energy testing standards. The higher the percentage,
the more heat you receive from the same amount of fuel

(1) Air Intake Pipe (2)Gas Valve (3) Combustion Chamber
@ Heat Exchanger Coil @Fiue Vent Pipe

S
For 3 fiee reprmt of the Consurers Digewt st b contast yaas B TR
ingependent Lennox dedler Or write: Lennny ubustros die
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P.O Boe MNMBD
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A Major Breakthrough
In Heating Technology

Reliable Cold Weather
Comfort at 97% Efficiency

The Lennox Pulse produces heat unlike
any other furnace, squeszing more heat
from your fuel than ever before possible.

Conventional gas furnaces send 300 to
450 degrees of heat up the flue or
chimney due to venting requirements.
But the Pulse furnace flue temperature
is only around 100 degrees. That's
because the Pulse extracts 200 to 350
degrees more heat from the same amount
of gas. This kind of efficiency translates
into big savings for you on the bottom
line of your heating bill.

More Heat, Less Waste

Since all gas furnaces require venting
of combustion gases, none can be totally
100% efficient. But if your present gas
furnace is over 10 years o}, it is
probably in the rangs of 556% to 60%
efficient*. That means as much as 45%
of the heat is vented outdoors (and 45
cents of every heat dollar you spend is
wasted.)

But the Pulse is up to o7% efficient®,
with only 3% heat loss due to combustion
venting. Some heat loss is inevitable, but
why continue to lose 45% when you can
cut that heat loss to a minimum of only
3%7

The Pulse can reduce your heating bills
enough to justify repiacing your current
unit today, even though it stifl operates.
The Pulse is that efficient!

Extensive Research
and Development

This amazing efficiency is the result of
over five years of field testing and
research. Lennox technology has made
the Pulse furnace easy to install and
service. (It can replace any Lennox up-
flow furnace installed in the last 20 years
with virtually no alterations in duct,
cooling coil or accessories.)

The Lennox Pulse furnace has a lot
more going forit . . . low cost
snstallation, high quality components,
easy serviceability and quiet, trouble-free
operation. This outstanding design is
backed by the LennoX reputation for
guality, unequalled in over 87 years as an
industry leader and innovator.

The days of cheap energy are over, and
the Pulse is one way you can atill enjoy
economy without gacriticing comfort. We
think you'll agree, it couldn't come at a
better time. -

#* Annuel Fual Utilization Efficlency tating as determined by

Department of Energy testing standards. Tha higher the parcant-
age, the more hast you recalve from the same amount of fuel.
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1. The heating process begins as air and

gas are introduced into the combustion
chamber to mix near the igniter.

2. A spark createa the initial combustion,

which in turn causes a positive pressure
buildup that closes off the air and gas
inlets.

3. This pressure then relieves itgelf by forc-

ing the products of combustion down a
tail pipe. These combustion products are
then vented outdeors by means of 2" FVC
pipe (run either vertically or horizon-
tally through a wall).

4. Asthe combustion chamber empties, its:
pressure becomes negative, drawing in
air and gas for the next ignition. ’

At the same instant, part of the pressure
pulse is reflected back from the end of
the tail pipe.

. It re-enters the combustion chamber;

causing the new gas/air mixture in the
chamber to ignite and continue to cycle..

Once combustion is started, it feeds upom
itself, allowing the purge blower and.
spark igniter to be turned off.

Fail-Safe Operation

The Pulse design makes it even
safer than conventional furnaces.
Lockout controls shut down
operation long befors combustion
products could ever escape.

%
i
%
i
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Aluminized Steel
Exhaust Decouplet

All Furnaces Are Not

Created Equal

Most competitive high efficiency gas
furnaces (above B2 AFUE) use indoor air
for combustion. This can pose & poten-
tially serious problem. AN furnaces over
82 AFUE condense the water vapor found
in natural gas and combustion air at least
part of the time. This condensate is mild-
ly acidic, and when chlorine-laced indoor
air is used for combustion, it compounds
the corrosive effect of the condensate.
Such corrosive condensate can be highly
damaging to your heating system. Since
chlorine is a common element in most
households due to degassing of chlori-
nated municipal water supplies, house-
hold bleaches and cleaning golvents, cor-
rosion can appear in furmace vents, heat
exchangers and other components in a
relatively short period of time.

Reliability — A Number
One Pulse Priority

The Lennox Pulse furnace does not have
this problem because it was designed to
control condensation. For example, to
avoid the indoor chlorine problem, the
Pulse uses 100% outdoor air for combus-
tion. As further protection, the Pulse
utilizes a dedicated PVC vent and a stain-
Jess steel heat transfer surface that are
poth highly corrosion registant. The
result has been an outstanding perfor-
mance record. In fact, some Pulse fur-
naces have been operating for five years
with thousands more in operation for at
least two years — all over the U.S. and
Canada — without the first sign of corro-
sion in any of them. That's becsuse the
Pulse was developed with reliability as a
number one priority.

Spark igniter

Stainless Steel

/ Tailpips

Combustion
Chambaer

Heat Exchanger
and Condenser Coil

Flue Vent

Warranted Heat Exchanger

The heat exchanger assembly is
designed for long service life and
carries a 20-year limited warranty
agrinst defects and failure.

LENNOX

ARt CONDITIONING HEATING

Gas Intake

Secondery Stainless Stesl

|
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How Much Energy Can The Pulse™ Furnace Save?

Plenty. The Pulse efficiency rating is 78 % Pulse {95% AFUE] V. Furnace with 50% AFUE ‘
better than some gas furnace ratings listed in fLoad @ 70.000 Bruhi i
Pepartment of Energy fact sheets. That means I / // A
the Pulse can meet the same heating demand df; o)
with about half the gas of those minimum effi- ;\’y oy "
ciency units. N ) S v C

In a typical northern climate, the Pulse can pay £ o e ; ;
for itself in just a few heating seasons when it £ ) oA %
replaces a low efficiency, standing pilot furnsce. b ,@3‘5 § & E

The chart at the right can help you determine 3 2 Q&/ i_
your approxirnate annual cost savings with the s s> i
Pulse. Find your fuel price along the vertical col- @
umn and draw & horizontal line to the diagonal =
that most closely represents the annual operating i
hours for your area. (Each diagonal is labeled i;
with cities representative of the wvarious 3
olimates.) Then draw & line straight down to the el bt el oo - W =
base to find your approximste annual savings First Year Savings in Annual Ogerating Costs }‘
with the Pulse versus a standard 60% efficient *Contact youwr Lennox daaisr or local utiity to determing your fusl cost, ‘
furnace. Approximate cost per therm = 100 X cost per cubic foot of gas.

e
‘ .

©1984 Lennox Industries Inc.
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Outdoor Alr intake Pipe

Air Intake,
Mixing Vaive &
Purge Blower Assembly

Fiue Pipe

Before purchasing this
appliance, resd imporiant
energy cost and efficiency
information avaitable from
your ratailer.

Efficient Air Mover

The large volume blower moves air
quietly over the heating surface and
distributes conditioned air throughout
your home. The blower motor is
specially mounted to minimize
vibration and sound.

Wide Capacity Range

The Pulse is available in five up-flow
models . . . 40,000, 60,000, 80,000,
100,000 and 130,000 Btuh input
capacities. It can also be used with
propane gas. Air conditioning can be
installed with the furnace or added
later.

Easy to Service

Servicemen report that the Pulse
furnace is easier to service than
conventional furnaces. Simplified
components and operation help keep
routine maintenance costs low.

Insulation

Heat Exchanger
Assembly

Gas Valve

Ajr Filter

The Lennox Pulse furnace has
received the first “Approved Product™
award given by The Homeowner
magazine in recognition of the Pulae's:

- guperior performance, quality and

product innovation.

Clean, Conditioned Air

An effective air filter removes dirt,.
dust and pollen from the air passing
through it, keeping the heat exchanger
clean and efficient. Standard size
meakes filter replacement easy.

Sturdy Cabinet
The attractive cabinet is constructed!

of cold rolled steel and undergoes a six.
step paint process to ensure lasting
good looks. It's also designed to fit into
the same space and utilize the same
duct openings as most previous Lennoxx

up-flow models for low cost

installation.
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January 11, 1985

Mr. David W. Thome, Director

Corrective Actions Division

United States Consumer Product Safety Commission
washington, D. C. 20207

Re: CPsC ID 85~-19 Lennox
Pulse Furnace

Dear Mr. Thome:

This letter is in response to your correspondence of
pecember 21, 1984, (which I did not receive until December 28,
1984) that states your staff has preliminarily determined the
Lennox Pulse Furnacel’ presents a substantial product
hazard. Lennox strongly disagrees with that conclusion.

vour staff based its conclusion on the possibility a death
might occur from carbon monoxide ("CO") poisoning 1if a Pulse
Furnace, produced before February 20, 1984, was to operate in
the manner previously reported by Lennox. An analysis of the
problem conducted by Lennox does not support this possibility
since it failed to demonstrate the CO concentration in a home
with a Pulse Furnace venting through the drip leg would
increase to a level that would cause death.

Lennox has conducted tests under which the highest
concentration of CO in the exhaust of a pulse Furnace, venting

1/ Your letter seems to be addressed tO all Pulse Furnaces.
However, as my letter of June 27, 1984, stated, all Pulse
Furnaces produced since February 20, 198%, have been equipped
with cold weather kits. Therefore, any potential problem
exists only with respect to a portion of all Pulse Furnaces
manufactured and then only to those furnaces located in
extremely cold weather areas. It is therefore, inaccurate to
imply the problem as applyes to all Pulse Furnaces.
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Mr. David ¥. Thome.'Di:ector
January 11, 1984 ’
Page 2

through the drip leg, 1s 310 parts per million. Using this
data, and a series of highly conservative and generally
unrealistic assumptions, Lennox calculated the maximum CC
concentration that would be found in a home with a Pulse
Furnace venting through the drip legq: The first assumption was
a CO concentration in the exhaust of 400 ppm. (higher than
recorded levels but at a concentration the American Gas
Association sets as & standard). The second assumption was
that all exhaust would vent into the house, i.e. that the flue
was completely blocked. (Lennox has been unable to create in
the lab a situation where the Pulse Furnace continues to run
with the flue completely restricted). The third assumption was
a furnace running 24-hours a day. The fourth assumption was
that the infiltration rate would correspondence to 1/10 of the
air in the house, by volume, changing per hour (this rate is
extremely low, representing a "tight" house). Applying these
assumptions to a G14-80 pulse Furnace in a 2500 square foot
house, the maximum calculated concentration of CO would be
approximately 192 ppm after three days of continuous

operation. When realistic assumptions were made, the highest

O concentrations Lennox calculated for the house in question

¥ ranged from 4 ppm to 48 ppm, depending upon infiltration rate
and percent of flue restricted, although even these figures are
overstated in ‘that they assume 2 furnace operating 24 hours per
day. According to data reviewed by Lennox, even the highest
concentration if breathed indefinitely, by someone in the house
continuously, would not cause death. Depending on the time of
exposure, the different calculated CO concentrations could
cause headaches, dizziness and impaired judgment. These
symptoms are typical of the complaints registered by
jndividuals who may have had a Pulse Furnace venting through
the drip leg.

s

These laboratory calculations of concentration and the
conclusions reached about the potential effect of those
concentrations on people, is borne out by actual experience
during the winter of 1983-84, when record low temperatures and
high winds were reported.t” In that period, which involved,
for the most part, temperatures and winds never previously

2/ The American Gas- Association standard for CO in the
exhaust of a furnace is 400 ppm.

3/ A combination of wind and cold is critical since wind has
the affect of causing more rapid heat loss for a given
temperature.

Pe




Mr. David W. Thome, Director
January 11, 1984 -
Page 3

recorded and perhaps not be repeatgd.in a gegeration, there
were no deaths, although a few individuals did report headaches
and nausea.® :

In short, the risk identified by the staff, insofar as
Lennox has been able to establish, does not exist and your
letter of December 21, 1984, should be rescinded.

Because no substantial product hazard exists with respect
to Pulse Furnaces produced prior to February 20, 1984, Lennox
je unwilling to enter into a voluntary cerrective action
program. Lennox has initiated and will continue its cold
weather kit program. Through January 10, 1985, Lennox has
received 21,760 verification forms from dealers reporting cold
weather kits as installed. However, a dealer phone survey
conducted in mid-November indicated verification forms were
significantly lagging behind installation. For instance, in
the Marshalltown division, where most of the incidents were
reported, a poll of 25 dealers disclosed cold weather kits had
been placed in 90% of the Pulse units those dealers had
installed. In the Columbus division, which encompasses more
mild winter temperature areas, the 18 dealers co