
NNEC President's Note

The 20th Annual Winter Conference was held in
Plymouth, NH, on February 23 and had many
interesting topics related to industrial archeology.
Greek and Roman shipbuilding techniques, indus-
trial sites to visit near Boston, Fortress Corrigidor
in the Phillipines, plans for continued Middlesex
canal restoration, and other topics and speakers
made for an educational winter day. I would
encourage all members to attend the conference.
It's held in Plymouth for only one day every two
years and well worth the effort.  Many NNEC
m e m b e rs , i n cluding my s e l f, h ave found the
Plymouth winter conference so informative we
drive south for the SNEC conference too (in alter-
nating years). Thanks go to Dennis Howe for serv-
ing as chairperson and David Starbuck for making
arrangements for us at Plymouth State University.

Like everything else, our costs continue to rise
as postage rates g o up. A few years ago, the
Southern Chapter's yearly fees increased to $15,
and we need to do the same. The past year found
us with a net loss of a couple hundred dollars, and
this small increase will put us back on track.
Considering that we receive two 16-page newslet-
ters each year, two tour fliers are mailed out, a con-
ference flier every other year, and two industrial
archeology tours each year, a membership cost of
only $15 (effective for new 2008 members and all
2009 dues renewals) is quite a bargain today.

Members may want to consider a lifetime mem-
bership for only $100. Its a great deal for an indi-
vidual member, and avoids the task of sending in a
check each year. I became a lifetime member a few
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years ago, and only wish I'd done it sooner, after
10+ years as a regular member. You'll never have to
be concerned about renewing your membership or
missing a newsletter or tour because of a mis-
placed renewal form. It helps the chapter too, as
yearly dues notifications and collections are no
longer required by our treasurer.

The 2008 spring tour and meeting will be held
along the Cumberland and Oxford transportation
canal west of Portland, Maine. Professor Joel
Eastman will give us a history of the canal, while
showing us what remains of the canal and its locks.
This was the longest canal in Maine, carried the
most traffic, and was the longest in operation from
1830-1870. We'll also look at the site of the
Oriental Powder Company (1824-1905) and its
remaining buildings. 

The last tour held in Maine was spring 2003,
five years ago. In the future, we'd like to hold more
tours in the state, but need help from our Maine
members to find sites and make arrangements to
see them. If you have any suggestions, call me at
6 0 3 - 7 1 4 - 4 0 5 2 , or e-mail to ykfo re s t ry @
yahoo.com.  

Dave Coughlin 
President, Northern New England Chapter

NORTHERN NEW ENGLAND CHAPTER,
SOCIETY FOR INDUSTRIAL ARCHEOLOGY

SPRING MEETING AND TOUR,
SATURDAY MAY 17, 2008, 9:45AM,

PORTLAND, MAINE

All are invited to a tour of the Cumberland and
O x fo rd Canal (1830-1871) and the Ori e n t a l
Powder Mill Company (1824-1905) led by Prof.
Joel Eastman.

The Cumberland and Oxford canal was the
longest canal in Maine, carried the most traffic,
and was the longest in operation. Oriental Powder
Company was the first commercial powder mill in

Maine, the longest in operation, and the largest in
the state. It made 25% of the gunpowder used by
Union forces during the Civil War.

MEETING PLACE: WEST GATE SHOPPING
CENTER, 1364 CONGRESS ST, PORTLAND.
MEMBERS SHOULD A L L OW SUFFICIENT
TIME TO FOLLOW THE DIRECTIONS
B E L OW, ONCE THEY ARRIVE IN PORT-
L A N D. REST AREAS ARE ALONG T H E
MAINE TURNPIKE

DIRECTIONS: From the South, take the Maine
turnpike (I-95) north. Take exit 44 off the turnpike
onto I-295. Take exit 5 off I-295 and follow signs
to Congress Street (Rt.22) West, which takes you
under I-295 in a U to the intersection with Route
22. Move into the left turn lane to go west and then
stay in the left lane on Congress Street. After less
than one-half mile, turn left at the light to enter
West Gate Shopping Center, beside a small Bank
America. Bear right and drive through the parking
lot and park in front of a white brick building, for-
merly a Friendly's Restaurant. 

9:45 am - Meet at West Gate Shopping Center.
10:00 am - Depart for tour. We will be car

pooling, and arrangements will be made once you
arrive. We would like one navigator and someone
with a cell phone in each car. Directions will be
handed out. Please be cooperative, as there are lim-
ited parking, and many sites to see.

We will begin with four brief stops to see surviv-
ing sections of the canal in Portland

NOON - Lunch will be in Windham at
Southside Premium Pizza. At the intersection of
202 and River Rd.
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Historic Photo of a Cumberland Canal Lock.
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1:00 pm - Our longest stop will be at the
Gambo Falls, Gorham-South Windham, where the
canal ran through the Oriental Powder Mill com-
plex. After the canal closed, it was used by the mill
to supply water power to aseries of small mills
built along the tow path.

2:00 pm - Canal locks and Covered Bridge.
We'll spend some time looking at two different
canal locks.

3:00 pm - Eel Weir Canal and Upper Guard
Lock.  This new canal was built on the site of the
old one and supplies water to a hydro-electric sta-
tion. Then to see a granite lock of the old canal,
and a huge granite dam built at the turn of the last
century by the S.D. Warren Paper Company.

4:00 pm - Songo Lock - 12 miles north
For those with time, we'll travel to the Songo Lock,
built by the canal corportation and enlarged by a
steam boat company after the canal closed in 1870.
It is now operated by Maine Parks and Lands.

RAINDATE: If a heavy rain is forecast, and
Sunday looks nice, we will change to Sunday. This
will not be decided until noon Friday. If you have
any questions call Dave Coughlin at 603-714-4052
or e-mail at ykforestry@yahoo.com. 
Or call Nelson Lawry at 603-472-0543. 

NNEC 2007 Fall Tour 

The Northern New England Chapter held its
2007 fall tour and meeting in Greenville and
Wilton, NH. In the morning our first stop was in
West Wilton to look at a 1810 double arch granite
keystone bridge built by Deacon Joseph Smith.
West Wilton was once a busy town manufacturing
piano stools, milk can stoppers, bobbins, a printing
shop, brick kiln, along with sawmills, gristmills,
and a cider mill. Two unique products were a fac-
tory producing extracts for food flavoring, and
Ring's Vegetable Ambrosia, a hair colorant. Once
the railroad came to East Wilton, it became the
town center and West Wilton began its decline. The
three impressive brick colonial houses are now the
only reminders of this once industrious town.

Next stop was alongside Rt. 101 to look at a
granite block step dam and a rare boxed pony truss
bridge. The dam had gates and a small canal on the
south side, which powered local mills. An old map
indicates a sawmill was once at this site. The
wooden boxed pony truss bridge was built in the
1850's and only four bridges of this type remain in
the U.S. Three in New Hampshire and one in
Pe n n s y l vania. Wh at makes this bri d ge unique
among this type is the location of the floorboards,

Historic illus-
tration of
Gambo Falls
and the
Oriental
Powder Mill
cpmplex.



They were not laid at the base of the truss, but
instead were put down a few feet above the base.
These floorboards were replaced in the 1930's and
other repairs may have been made at the time. The
bridge remained open into the 1990's.

The last stop on the morning tour was a look at
the site of the longest railroad bridge in the state of
NH, located in Greenville. All that is left are the
large granite abuttments and pillars. The bridge
was 626 ft. long and 105 ft. high over the
Souhegan River. It was built in the 1850's as a spur
off the Fitchburg, Mass. line and ends at the train
depot in Greenville, now a Chinese restaurant
where we had lunch. Passenger service ended in
1933 with freight service continuing into the
1960's. 

The bridge had one last moment of glory before
being demolished. In the mid 1970's, Bronson
Potter an inventor and childrens book author flew
his small plane under the bridge on a dare, as local
residents watched in awe. High school kids were
driving and walking over the bridge, and with the
flying stunt, it became a safety hazard. No future
train service was planned, so the Boston & Maine
RR had no choice but to demolish the long bridge.

For the afternoon, the primary site was Frye's
Measure Mill, the only remaining operating meas-
ure mill in the country. The measures are small
oblong wooden boxes of various sizes that were
used to measure grain, flour, animal feed, etc. in
past centuries. The mill opened 150 years ago in
1858 using waterpower and has been making the
same product ever since. The waterpower equip-
ment is still intact and occasionally used when
pond levels are high.

Our chapter had a tour by Harlan Savage’ who
has worked in the mill for 60 years. Over time, the
mill has produced numerous other products such
as ice cream makers, and wool carding brushes,
but always continued with their measure boxes on
the ori ginal 1858 mach i n e ry. After the last
Canterbury Shaker male passed away, the women
asked Harlan to make Shaker boxes and this con-
tinues today.

We had a demonstration of the manufacturing
process with drive belts slapping and axles spin-
ning as a box was put together and sanded by the
old man and his old box making mach i n e ry.
Another demonstration was of a toothpick making
machine, which is cranked by hand to produce
toothpicks offered to members. 

The mill exists today by selling the measures,
Shaker boxes, and other folk art in the gift shop
located in the former sawmill. Internet sales now
make these items available throughout the country
and overseas, something never imagined when the
mill first opened 150 years ago. Recently for the
first time in its history, the mill and surrounding
buildings are for sale to the public. Past owners
have always been family or workers. We had a
beautiful day for the tour before new ownership
might make any changes. 
For those interested in a longer day, our final stop

was "The Lost Village of Monson." This town
existed from 1737-1777 and was then disbanded
due to a variety of reasons. The northern portion
became part of Wilton (now Milford), and the
southern portion was absorbed by Hollis.

Why was the town abandoned? There seem to
be many reasons. The town was not built alongside
a stream, and never had a real town center, where
the wat e rp owe red mills would be locat e d.
Residents could not reach agreement on a site of
the town meeting house, as opposing factions
wanted it at different locations. Men who had
fought in the French and Indians war had received
land in the Plymouth, NH, area as payment for
their service, and began to leave Monson and head
north. Other contributing reasons may have been
poor soils and Indian raids. 

One small cape house from 1756 has been
restored and open to the public. The owner Russ
Dickerman was present and he told us about the
house and the town's history. The house contains
many old pictures and family artifacts from when
his ancestors lived there.

Leaving the old house, we walked a short dis-
tance into the forest to see a couple of the old
house foundations with plaques relating the histo-
ry of the families which dwelt there. We then
walked through the many acres of fields. These
fields have been open since the town was first set-
tled and the stone walls built, a period of over 250
years. The old road has stone walls on both sides
and give a glimpse of how the land would have
looked when the town of Monson existed.

Dave Coughlin
President, Northern New England Chapter
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New from Syracuse University Press:

Looking for Work: Industrial Archeology
in Columbia County, New York

by Peter H. Stott

www.SyracuseUniversityPress.syr.edu
Cloth $49.95    978-0-9629580-2-1
11” x 8.5,” 360 pages, 163 illustrations
Distributed for Columbia County Historical Society

Members of the Southern and Northern New
England Chapters of the SIA have known Peter
Stott and admired the quality of his research ever
since the inception of our field.  Now, in a new
book from Syracuse University Press, Stott has
p rep a red an outstanding economic history of
Columbia County, New York (an area that includes
the city of Hudson and the towns that surround it
on the lower Hudson River).

Thanks to Stott, this is now one of the most
thoroughly documented clusters of indus-
trial sites ever examined through the eyes
of an industrial archeologist.  A total of
134 industrial buildings and sites are pre-
sented in detail, and these are all surviv-
ing industrial and engineering structures
t h at provide ri ch info rm ation for the
industrial archeologist.  Few members of
the SIA can equal the experience of Peter
Stott, both in the field and in the archives,
and Peter is a meticulous re s e a rch e r.
Many, many years of survey work – much
of that time employed by the
Massachusetts Historical Commission –
have given Peter the ability to write con-
cisely and well.  He has written excellent
overview narratives for each of the com-
munities included in this book, and his
descriptions of individual industrial sites
are easy to follow.  Nothing is superflu-
ous.

The subjects of this book incl u d e
many categories of industrial sites that are
familiar to industrial archeologists every-
where – sawmills, gristmills, railroad sta-
tions, bridges, tunnels, etc. – but there
also are industries that are quite specific
to Columbia County, including knitting
mills, milk stations, furnaces for produc-
ing pig iron, cold storage warehouses, toll

houses, a carriage-making business, and many
more.  For those conducting surveys in other
regions of the country, there is a wealth of compar-
ative material here.

The production quality of this book is excel-
lent, and Stott has included a large number of his
own photographs, as well as many period photo-
graphs, drawings and maps.  You do not have to be
a resident of the Hudson River Valley to appreciate
this book, given the breadth of its coverage, the
quality of its presentation, and Stott’s attention to
detail as he integrates the written record with sur-
viving structures on the landscape. This is unques-
tionably the best regional study that has been con-
ducted in the field of industrial archeology.

An interactive map of the 134 sites illustrated
in this book may be found at http://www.the-
world.com/~pstott/columbia-ia/

David R. Starbuck
Plymouth State University
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Griswold Airport was a typical country airport
l o c ated at 1362 Boston Post Road, Town of
M a d i s o n , N ew Haven County, C o n n e c t i c u t .
Planned and built by John Griswold, a Connecticut
aviation pioneer, in 1930, it featured 1843 feet of
asphalt runway designated 6/24 and 1450 feet of
sod ru n way designated 4/22. Gri swold also
designed and built a machine Shop, office, two
hangars, two residences, an eight bay “T” hangar,
club house, lodge and a control "tower".  The air-
port was closed on December 31, 2006 and in 2007
Leyland, LLC, a housing developer, purchased the
property. The developer plans to convert it to resi-
dential use.

The documentation of Griswold Airport as a
physical site was intimately associated with the life
and character of its builder. Consequently, much of
the site's significance rests on the inventiveness of
John Griswold. Its recordation relies on analysis of
extant building construction, historic photographs,
Griswold's remaining engines and interviews with
surviving family members.

The buildings on the site are unique examples
of vernacular architecture that were built common-

ly using reclaimed construction materials. John
Griswold solved the problems of building on a
marshy site using a variety of techniques, salvaged
materials and innovative solutions to problems.
The site functioned as a working country airport
from 1930 to 2006 and provided flight instruction
and services to general aviation, advertising air-
craft, sightseeing, aerial photographers, light air-
craft, paraplanes, helicopters, gliders and model
radio controlled aircraft.

The main complex at the airport consists of
several bordering buildings. Earlier buildings that
no longer served their function were torn down,
modified or replaced. John Griswold lacked capital
to erect hangars, shops and ancillary buildings.
However, the lack of ready cash did not impede
construction of  the buildings which are shown in
Figure 1.

First Hangar: The first hangar was a wood framed
building estimated at approximately 2000 square
feet in area. It was built in the early 1930s. It was
a wood framed structure sheathed in corrugated
steel paneling. This hangar was demolished to

Griswold Airport, Madison Connecticut

Figure 1.  Griswold
Airport main complex
around 1955. 
A. Site of the original
old "First" hangar built
in 1931 that was demol-
ished and replaced by
the "New Hangar".
B. Back hangar-Note
external trusses made of
reclaimed telephone
poles.
C. Main Hangar –
Trusses made of rail-
road track weldments.
D. New Machine Shop
and offices. 
E. New Hangar under
construction-Trusses
formed of standard steel
structural shapes.



make way for the "new hangar" in the 1950s. The
new hangar was partially built on the footprint of
the first hangar.

Back Hangar: The Back Hangar encompassed a
floor area of 4728 square feet. Of this, 1068 square
feet was not located under the main trussed roof,
rather it was located on the northeast side of the
hangar under a shed roof. A practical hangar
requires open floor space which can be produced
by using a trussed roof. The trussed roof hangars at
G ri swold we re for the most part built with
re claimed construction mat e rials. One hanga r,
called "the back hangar", incorporated design ele-
ments common to tension structures.   Apparently,
John Griswold was able to acquire "retired" tele-
phone poles to frame the trussed roof. He built two
heavy trusses that were capable of supporting the
expected roof load. The design problem was to
transfer the overall static and dynamic loads from
a large roof area to only two heavy trusses. He
solved the load problem by mounting the diagonal
members of the trusses above and external to the
roof, then connecting a rod from the apex of the
truss to its base. Outward thrust from the rafters or
diagonal members was countered by _" steel tie
rods in tension that extended along the bottom
chord of the truss. The "rafter portions" of the
trusses were external to the building and supported
by columns cut from reclaimed telephone poles.
The hangar was standing until at least 1969. It col-
lapsed as the result of the failure of the upright
telephone poles, which had rotted, and a heavy
snow load.

Central (Main) Hangar: The floor plan of the
main hangar encloses approximately 3282 square
feet. Of this a small centrally located extension at
the rear encloses about 263 square feet and forms
the back end of a "T" hangar. This section has a
ceiling height of 7.6 feet but has a raised central
section with a height of 9.5 feet to accommodate
the tail and rudder of an aircraft. The roof is prima-
rily supported by two massive trusses made of
weldments formed of interborough railroad track
reclaimed from the abandoned Shore Line. These
are supported by telephone poles and/or debarked

logs used as upright posts. The span of these truss-
es is ~50.5 feet. The trusses are maintained perpen-
dicular to the floor by simple wood cross trusses
along the spine or roof line of the building.  Rough
horizontal studs run between the pole uprights and
form a frame to which vertical wood sheathing is
nailed.

New Machine Shop and Office: This is a wood
framed building in which the interior walls are fin-
ished with dry wall plaster board and wood veneer
paneling. Exposed uprights in the shop area are
similar to the telephone poles common in the com-
plex of buildings. It encompasses 1817 square feet.
Of this, 1213 square feet is designated as the
"New" Machine shop. Within the machine shop is
a compressor room of about eighty-five square
feet.  About 554 square feet at the northwest side
of the building houses an office area, hall and gen-
eral purpose room

New Hangar: This building is a steel framed
structure with corrugated steel sheathing fastened
to rough 2" x 4" vertical studs. The roof trusses rest
on steel "I" beam plates. The truss over the forty-
foot hangar door opening is a 21 x 62 steel wide
flange "I" beam section. This beam is supported by
10" diameter pipe columns which frame the hangar
door opening at either end. The trusses are made of
welded standard steel structural shapes, equal leg
angles and flat plates. To improve roof drainage,
the web of the roof trusses taper from about 35
inches at the front of the building to 28 inches at
the rear. The trusses are maintained perpendicular
to the floor with crossed steel angle stiffeners.  The
built-up roof rests on wood rafters that appear to be
2" x 12" planks. 

The "T" Hangar: The "T" Hangar was built in
1957-1958 and is located about 1100 feet west-
southwest of the main hangar complex. It is 231
feet long by 30 feet wide and encloses 6930 square
feet of area with capacity for eight private aircraft.
Unlike many "T" hangars, which feature separate
storage bays for each aircraft, Griswold's hangar
has no divider bulkheads between bays. Th e
hangar, built on water saturated earth, relies on an 
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unusual system of trusses to support the roof. The
curtain walls of the structure do not provide signif-
icant support to the roof. A line of sixteen pole
piles were driven along the center line of the
hangar footprint. These were cut off about two feet
above ground level and a step sawed into the post.
A 6" x 6" timber post rested on this step and was
through bolted to the post. The roof truss was fixed
to the top of the timber post and braced with diag-
onal timbers running from the rafter portion of the
truss to the approximate mid-point of the timber
post. Joints were reinforced with plywood gusset
plates. The floor under each aircraft position is
concrete while the floor between these positions is
packed earth. Hangar doors are suspended from
wheels running in an overhead tra ck. Tra ck s
extend beyond the either end of the hangar to sup-
port the end doors when fully opened. The support
truss is shown in Figure 2.

The Life of John (Jack) Sherman Griswold

John Griswold was born in 1885 to a prominent
family in Killingworth, Connecticut. His father
owned a large self-sufficient farm and a charcoal
colliery. John's mother passed away and his father
remarried. He did not get along with his stepmoth-
er and left home around 1903 at age 18.John left
school after the eighth grade. John was proficient
in  practical mathematics but rarely read anything
other than technical manuals or instructional texts.
He was in his eighties before he would seriously
read a book that did not deal with technology or
mechanics. John was an amateur musician and
played the violin at family gatherings.

He was living in San Francisco during the
earthquake in 1906 and worked as a carpenter in
reconstructing buildings in the city. Later, he drove
a taxi in the city. In 1909 and 1910 he raced auto-
mobiles at Daytona. He modified a number of
engines, developed a hemispherical combustion
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Figure 2. A support truss for the "T" hangar designed in 1957.



chamber and established some impressive speed
records with his modified engines.

John took his first flight in 1910 and his enthu-
siasm for flying never waned. He bought an air-
craft and then hired a flight instructor, reportedly
the same instructor that taught Charles Lindberg,
to teach him how to fly it. About this time he
returned to Connecticut and married Caroline Holt,
a native of Chester, and the couple returned to
California. Caroline gave birth to their first child,
Alma, in 1913 and the family moved to Alaska in
1917.

In Alaska, John worked for a company known
as "Northern Commercial". His job was to deliver
mail on the Fairbanks to Valdez run. At that time
horse drawn sleighs provided the primary winter
t ra n s p o rt between Fairbanks and Valdez since
autos were unreliable in the frigid Alaska winters.
John was the first to run an auto on the Valdez mail
run during the winter. Somewh e re during his
sojourn in California he noted that smudge pots
were used in the orange groves to minimize freeze
damage. He rigged a smudge pot under auto
engine and was always able to start no matter how
cold it got. 

The fact that he was using a motor vehicle year
round infuriated the other mail contractors. While
bucking the tradition of horse drawn sleighs, he
nevertheless waited for the sleighs to "break the
trail" in fresh snow. Then he followed along the
sleigh tracks in his auto. To prevent this "unautho-

rized" use of their trail, the sleigh drivers reposi-
tioned their ru n n e rs , n a rrowing the distance
between them so that they mismatched the width
of an automobile's track. John's mechanical skills
solved the standoff when he narrowed the axle
width of his car. Narrowing the rear end was a
major job. He cut the axle, took some material out
and welded the cut ends together, matching the
width of the new standard sleigh runners.

In the early 20s the family moved back to
Connecticut and John established an auto repair
service garage in partnership with A.C. Dowd. In
a ddition to rep a i ring automobiles and tru ck s ,
G ri swold sold General Electric ap p l i a n c e s ,
Chrysler automobiles and the Brunner & Winkle
Bird biplane shown in Figure 3. 

John Griswold had a successful air racing stint
in 1931. He raced the Bird biplane and won con-
tests at Trenton, New Jersey, and in Florida at St.
Pe t e rs bu rg, Ja ck s o nv i l l e, Tampa and Miami.
Figure 4 is a photograph of John Griswold taken
around 1931. The plane was powered by a Curtis
OX5 engine and achieved a speed of 110.58 mph.
He averaged 100 mph on his retur n flight to
Madison. Charles (Chip) Funk III commented on
his grandfather's colorful past:

I was the eldest boy-anything that he wanted
to show off – I would be the one (selected to
participate).  So if anything new was going on
– he would want to show it to me. We didn't
drive to see it – that's what airplanes were for.

He could handle the Bird expertly. We
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would be flying along over here - over there-
wingovers and barrel rolls. We did all that
stuff. You can't scare me in an airplane-but I
get seasick in a rowboat. 

He made a lot of money giving people
rides. I mean - what he did for money for a
long time was take people up to "Fly today in
a Bird Safety Plane".  (The safe design) was
no accident. The Bird was designed to be safe
and that Bird sign was out on Route 1 forever.
And after the war people got really afraid of
the biplanes-they were just too old. You know
the tourists and so. So he had to yield to mod-
e rn tech n o l ogy-he bought a Tay l o rc ra f t . -
Which was a very nice little plane-I used to try
to fly it once in a while. But it was a real set-
down for him- you know – single wing-dual
cockpit-didn't carry much-wasn't  anywhere
near as much fun. 

He'd bet some new tourist that he could
take the Bird off and land it in a fifty foot sec-
tion of the runway and try to hit him up for
some money - it was usually for 100 bucks-
back when 100 dollars was some money. He'd
mark off fifty feet (on the runway) and it was
easy-he could do this all day-it was just a com-
mon thing that he would do. He'd play the old
"rube" - he got pretty good at it. Getting that
plane (in the air) was just simple. He'd mark
off fifty feet with a tape-put a chalk line on it
and he'd back the Bird  up to the first line-put
his foot on the brake-rev the hell out of it and
the thing would pop off the ground - it didn't
take off - it would "Boom" and it's off - and its
going.

And of course he was very frugal with his
gasoline. Both he and uncle Sherman had a
variance from the FAA-both of them could
land  a plane any way on that airport-they did-
n't have to follow the normal landing pattern,
grandfather took advantage of that at all times.
.. Sherman didn't-Sherman figured that's dan-
gerous-'cause you got other people up there-
Sherman always followed the landing pattern.
But not grandfather-he would come in any
damn way he felt like it. You know-he'd look
at the windsock-the windsock going that way-
we're in doesn't matter-cross the airport  …
any way. And of course flying the Bird-it did-
n't matter-he could land the thing in a wet pail-
which is what he would do on this fifty foot
space - because he would go up – make a

semi-circle around the field just to get back-
you know-up and around – then he'd come in
sideways- he'd side slip it-and with the double
wing- (providing lift) he would come in. I
flew with him that way, and -it would really
scare ya! He would come in and over on the
side-and you could look down and you're
watching the grass go by on that down wing-
and he'd bring it in and the thing would just
about croak-and he'd pull her aro u n d.
Hopefully, he didn't use the brakes-brakes
cost money. And so he would drop it in that
fifty feet and it wouldn't roll. If he had to –
he'd hit the brakes-but that wasn't part of the
deal. He made a lot of money on these bets.

He used to land in front of the hanger that
way-'cause taxiing –you know-down - coming
around (the landing pattern) and all that stuff-
oh no – that's actually gasoline. And he'd drop
whatever he was flying in front of the hanger.
"Why are you down here? Hangers over here-
plane goes here-why go there?" You know?
Even with the single wing he would come in
the same way-right on the side and bring it in
the same way. He had a Supercruiser after the
Taylorcraft-it was a much faster plane and a
much more versatile – but it too could come
in on the side and drop.

(Around 1955) they were having an air
show at Idlewild and he wanted to go to see
the new technology. So fired up the plane and
headed for New York – he realizes it isn't his
field – and he brings it in. Immediately he is
surrounded by police, fire and emergency
vehicles. Now he had a radio – but he didn't
know how to use it or even turn it on. "What's
wrong? - I've just come down for the show".
The officials assumed that because they had
no contact that he had an emergency. He had
just dropped down on one of the busiest fields
in the world. He didn't fly with an aviation
map-always used a road map. They let him
stay and watch the air show. "When you are
ready to go tell that guy over there and he'll
tell you how to do it. You taxi over there and
wait-and when the tower gives you two lights
– you go. And don't ever come back"!  Then
they shut down Idlewild while he took off!

John Griswold, being a first-class mechanic, may
have been aware of the work of Felix Wankel and
his patents for the rotary engine as early as 1929.
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Wankel engines have advantages over reciprocat-
ing piston designs. They are simpler and have
fewer moving parts in addition to having higher
output for similar displacement and physical size.
By doing away with the reciprocating motion of a
reciprocating engine, a rotary unit is also much
smoother and can spin much faster, however the
lack of torque at low speeds partially offsets this
advantage by leading to greater fuel consumption.
A further advantage of the Wankel engine for use
in aircraft is the fact that a Wankel engine can have
a smaller frontal area than a piston engine of
equivalent power.

In the mid-1950s John decided to design and
build a Wankel-type rotary engine with the objec-
tive of powering a small plane. The rotary engine
requires some complex machining and it is a trib-
ute to John Griswold's skills as a machinist that he
was able to form the rotary's components with the
tools and machines available to him. He could use
a micrometer but preferred working with a series
of go/no-go gages to achieve the tight tolerances
required. The experimental engines are extant and
are being used as small compressors. The problem
with Griswold's experimental rotary engines was

one faced by Felix Wankel-seals were ineffective
and wore out quickly.

In 1964 NSU offered the NSU Wankelspider,
the first Wankel engined car.  In the same year the
NSU Prinz 1000 followed. In 1968 the 2 rotor
115hp NSU Ro 80 was presented to public and
soon gained several design awards.  Griswold rec-
ognized that the NSU Wankel was more advanced
than his own design. He abandoned work on his
engine and reclaimed a Wankel engine from a
junked NSU Prinz. He bolted that Wankel to a
Piper Cub and ran taxiing trials. His experiments
in the late 60s are arguably the first where a rotary
Wankel engine powered an aircraft. 

John continued to fly until he was 90 years old.
By that time his eyesight was poor but he main-
tained his pilot's license under a "grandfather
clause" and was most likely the oldest commer-
cially rated pilot in the United States. Pilots land-
ing at the airport often asked why the runway num-
bers were so big relative to the runway. They were
sized extra large to compensate for John's fading
eyesight. John Griswold collapsed and died sud-
denly at age ninety-seven in 1982 while walking
from the machine shop to his house across the air-
port. His gravestone at Hammonasset Cemetery
features a carving of the "Bird Safety Aircraft".

Conclusion: The airport provided the Clinton-
Madison area with essential air services prior to
World War II and later provided air taxi, sightsee-
ing, flight training and a home for local general
aviation.  An interesting sidelight was that the air-
port buildings were built with a lot of "sweat equi-
ty" and recycled materials. Capital was always in
short supply but its lack resulted in some clever
construction techniques with recycled materials
and some fascinating examples of vernacular engi-
neering. John Griswold's adventures were summed
up and painted on a propeller that was placed as a
sign at the entrance to the airport – "Have Plane …
Will Fly". The history documented in this report is
an ex c eptional example of wh at "Ya n ke e
Ingenuity" and hard work can accomplish.

The author sincere ly thanks Mary A n n
Griswold, Loren Baker, Alma, Charles and Fran
Funk for access to family photographs, artifacts,
their interviews and review of the report. 

Robert Stewart
Historical Technologies

Figure 4.  John Griswold in his new cold weather
flying suit around 1931.



Beginning in 1996, Raber Associates conducted a
series of investigations associated with the plan-
ning and construction of the 2001 federally-assist-
ed replacement of the Old Kings Highway Bridge
over the Little River in Hampton, Connecticut.
These investigations focused on the former privi-
lege at the Fuller-Rockwell Gristmill just upstream
of the bridge, but addressed the historical owner-
ship and operation of a closely-spaced network of
three small country mills including this one, built
c1745-1845 along a quarter mile of the river
between Old Kings Highway and a point just north
of State Route 97.  Investigations included review
of land title and probate data, detailed surface
inspections of the three mill sites, photography,
analysis of historic hydropower potential and aeri-
al photographs, mechanical excavation of a test pit
near the Fuller- R o ck well Gristmill site, a n d
inspection of material exposed during excavations
made during bridge reconstruction.  The sites
today include three dams, a gristmill site, and a
small mill site used for a variety of milling and
mechanical operations.  Each privilege represents
a scale of operation typical of regional agricultural
and rural industrial economies.  Together, the three
mill sites are an excellent example of the complex,
under-documented legal relationships which fre-
quently developed among users of adjacent water-
power operations.  In 2007, they were placed on
the National Register of Historic Places as the
Hemlock Glen Archaeological District. This article
summarizes the district’s history, physical remains,
and associated information produced by the 1996-
2001 investigations.

Hemlock Glen History

Hampton’s Euroamerican history began as part of
the Town of Windham, incorporated in 1692 by
prominent residents of Norwich in an area received
f rom the Mohegan leader A t t awa n h o o d, a l s o
known as Joshua. English families first settled in
the Hampton area c1708-09, with the first author-
ized land purchases in 1712.  Fairly rapid growth
in settlement led to establishment of a separate
Canada Pa rish within Windham in 1717.
Following another three generations of agricultur-

al development, Hampton was incorporated as a
t own in 1786, with boundaries re a ching the
Natchaug River to the west.  Hampton remained
focused ge ograp h i c a l ly around Little Rive r.
Fa rm e rs along the Nat chaug incorp o rated the
Town of Chaplin in 1822, reducing Hampton's
area.  Hampton's rolling terrain dotted with wet-
lands encouraged dairy-based agriculture into the
present century, but the town's relatively poor
transportation links and waterpower limitations
inhibited industrial development.  There was no
rail link through Hampton until the 1872 comple-
tion of the New York and New England Railroad's
line between Putnam and Willimantic, by which
time many of Hampton's small, often multi-pur-
pose country mills had begun to disappear in the
face of flood, fire, and limited opportunities for
growth.

Little River, a Shetucket River tributary in the
Thames River drainage basin, provided limited
waterpower in most months of the year without
storage facilities, none of which exceeded the
capacities of individual mill sites by the late 19th
c e n t u ry.  The largest priv i l eges on the rive r
emerged near its mouth in the Town of Sprague,
where there were three textile or paper complexes.
In Hampton, two sections of Little River with rel-
atively narrow floodplains became small centers of
waterpowered industry. The oldest was Howard's
Valley near the south end of town, where a mid-
18th-century grist mill, cider mill, saw mill and
tannery became a woolen and satinet factory in the
early 19th century.  Several other saw and grist
milling sites appeared in Howard's Valley, one of
which also operated as a cotton mill.  

The valley above Old Kings Highway, known
as Hemlock Glen, was Hampton’s second mill cen-
ter with three privileges developed beginning in
the mid 18th century. The earliest of the Hemlock
Glen sites was probably a sawmill in place by
c1744, about 1100 feet upstream of Old Kings
Highway (Figure 1: Dam C).  The gristmill at Old
Kings Highway was built c1745 (Figure 1: Dam
A).  John Fuller (1701-1777), who moved to what
is now Hampton from Ipswich, Massachusetts
c1743, purchased both sites by 1749 and rebuilt
the sawmill by 1776.  His bachelor son William
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(1740-1822) inherited the
two mills and other proper-
ty.  Between the sawmill
and gristmill, a blacksmith
shop possibly begun in the
mid-18th century wa s
wat e rp owe red by 1810,
when owner Edmu n d
B a d ger (1779-1860)
a c q u i red from Wi l l i a m
Fuller the right to draw
water from the saw m i l l
pond (Fi g u re 1: dam B).
Fuller sold Badger the
s awmill in 1814, bu t
retained rights to wat e r
needed for the gri s t m i l l
ex c ept for a period each
year between April 1 and
May 6.  In 1816, Badger
increased water storage for
the sawmill and sites down-
s t ream by acquiring the
right to flood about 15 acres
of meadow upstream of the
s awmill dam betwe e n
October 6 and May 6 each
year. These three rights--to
flood the meadow, d raw
water for the bl a ck s m i t h
shop site, and draw water
for the gri s t m i l l - - p e rs i s t e d
throughout the use of each
p riv i l ege.  After Fuller’s
death in 1822, the gristmill appears to have passed
to some of his siblings and their heirs. 

The only additional use of Little River water
for industry in Hemlock Glen was at a tanning
operation established c1816 by Bela Searles, who
acquired rights to water from the gristmill pond or
vicinity. The tanworks included a bark mill for
extraction of tanning agents and a shoemaker's
shop by 1826, and would have required water for
tanning vats and for power to dri ve bark mill
equipment.  While the location of the tanworks is
not indicated on any maps, available sources sug-
gest it was on the west side of the gristmill pond or
somewhere immediately below the gristmill dam.
The tanworks water rights were extremely limited.
Loren Rockwell (c1779-1863) leased the tanworks
in 1826, and purchased them in 1831. Tanworks
remains may survive within the archaeological dis-

trict, but were not explicitly included as they have
never been searched for or located.

In addition to the three Hemlock Glen mill
dams, there was at least one other waterpower stor-
age pond upstream on the Little River, at a sawmill
probably located at the present Hampton Reservoir
about 1.3 miles above the Fuller-Badger sawmill
(Figure 1: Dam E).  Nathaniel Martin evidently
owned a flaxmill and sawmill at this site by c1831,
along with rights to flood about 30 acres above the
dam.  A cl over mill further upstre a m , n e a r
Hampton's north border, was probably just above
Martin's pond.  In 1833, Loren Rockwell pur-
chased the gristmill and the former Fuller sawmill,
and Edward S. Moseley (1812-1873) bought the
former Badger blacksmith shop, by then augment-
ed with a clover mill. Rockwell appears to bought
the home at 653 Pomfret Road in 1835, perhaps for
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Figure 1. Upper Little river dams and ponds and
the Hemlock Glen Archaeological District.



workers at his mills.  Moseley later opened several
metal-forming operations at the clover mill site,
including a pin factory and German silver spoon
works, and in 1845 secured enlarged flowage
rights at the former Martin dam for use at mills
downstream of Hemlock Glen on the Little River.

Rockwell sold and re-purchased the sawmill
between 1837 and 1839, and retained ownership of
the site until his death in 1863.  At the lower
Hemlock Glen privilege, he also ran the grist mill
and tanning complex known for some years at
Rockwell's Mills.  The tanning works were appar-
ently destroyed by fire, probably before 1856, but
the grist mill remained open until c1925 under a
series of owners or tenants, and remained standing
until at least 1934.  It probably succumbed to
floods in 1936 or 1938, and was the last of the
Hemlock Glen mills to operate. The other two
sites were abandoned or destroyed by flooding
c1870-1889.

District Sites and Features 

The National Register archaeological district has a
total of eight contributing sites and structures:
three rubble masonry dams;  three mill ponds asso-
ciated with the dams; partial foundations and pos-
sible wheel pit remains from the gristmill; and vis-
ible foundations from one or more mill structures
at the middle  privilege.  Four homes once owned
by mill operators, built c1760-1840, survive near
the mill sites but were not included in the archaeo-
logical district.   The homes were being studied by
Gay Wagner and Robert Burgoyne as part of a
townwide architectural survey not complete when
the nomination was prepared, and no archaeologi-
cal evaluation of the residential properties was
made during investigations associated with the Old
Kings Highway Bridge project.

The three dams, clustered along a quarter mile
of Little River, are the most visible markers of the
former mill privileges.  All three dams have been
modified or repaired since last used for waterpow-
er purposes, but retain their approximate original
heights, at least some original rubble masonry fab-
ric in abutments or spillways, and well-defined
millponds which appear to retain historical dimen-
sions at the southern two sites.  The mills once
associated with the dams are in much more vari-
able condition.  Belowground remains of mills at
each of the upper two dams could survive in as-yet
documented form, and Raber Associates’ investi-

gations suggested some survival of grist mill com-
ponents at the most downstream site.

At the sawmill privilege north of Route 97,
where the approximately 6-to-8-foot high dam was
partially rebuilt after the 1938 flood, there are no
visible signs of the sawmill which once sat on the
east side of Little River, probably at the dam.
Upstream of the dam, the pond extends approxi-
mately 400 feet to the north end of the archaeolog-
ical district.  The pond is somewhat smaller than it
was in the 19th century, and is surrounded by evi-
dence of fo rmer fl o o d i n g.  About 0.2 miles
upstream of the sawmill dam and north of the dis-
trict, a modern concrete structure about 3 feet high
floods an area of lowlands to an apparent depth of
a few feet.

The former Badger-Moseley dam at the next
p riv i l ege dow n s t ream is a part ly - re c o n s t ru c t e d
rubble masonry structure about 85 feet long, with
vertical 12-foot-high, 8-foot-wide walls, rubble
abutments, and a 20-foot-wide stepped concrete
spillway about 9 feet high.  The dam retains a pond
extending upstream ap p rox i m at e ly 250 fe e t ,
almost to Pomfret Road.  Unexcavated founda-
tions, of unknown extent, survive from one or
more of the mills on the west side of the river
between about 80 and 110 feet downstream of the
dam. 

Furthest downstream is the 8-foot-high dam
a s s o c i ated with the Fuller- R o ck well Gri s t m i l l ,
located 25-30 feet north of the Old Kings Highway
Bridge. The approximately 150-foot-long, con-
crete-topped dam has a 29-foot-long spillway and
creates a narrow pond extending upstream over
300 feet. An approximately 6-foot-long, 2-foot-
thick concrete platform at the dam's west end may
include an undocumented gate structure. To the
southwest and south, the platform abuts a variety
of unmortared rubble masonry walls and founda-
tion remains, which create a corner 20 feet down-
stream of the dam face and retain a driveway asso-
ciated with a 20th-century house to the west.  A
stone culvert 2-3 feet wide and 3-4 feet high
emerges beneath a concrete lintel at the corner.
The culvert runs through the west dam abutment
immediately northwest of the concrete platform,
and is apparently sealed at the pond-side entrance
(Figure 2).  

Historical and archaeological research at Old
Kings Highway indicated that much of the grist-
mill foundation was filled, and some of it was
removed, after 1934.  Mill equipment was also
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removed or severely disturbed by filling or demo-
lition.  Negative results of archaeological testing
near the bridge, a 1934 aerial photograph, and an
undated historic view of what appears to be the
west end of the mill’s south wall all suggested that
the ap p rox i m at e ly 20-by - 3 5 - foot mill wa s
upstream of the wall corner with the culvert open-
ing. Any surviving structural remains related to
original mill design are behind the visible mason-
ry walls, which along with the culvert appear to be
20th-century modifications to the mill foundation,
some of which has clearly been removed including
much or all of the southeast corner. The corner
with the culvert may represent work done during a
c1948 bridge construction episode, and/or work
done sometime after 1934 to protect the culvert
which appears to have served as a low-level draw-
down structure. As discussed below, the culvert
may include parts of earlier mill waterpower fea-
tures (Figure 2).

There is no evidence of a headrace for the
gristmill.  Deeds covering the tanworks privilege
mention a flume associated with the gristmill, sug-
gesting an elevated wooden trough running from
the dam into, or alongside, the mill to power an
overshot or breast wheel.  The wheel could thus
have been on the east side of the building, although
the 1934 aerial photograph appears to show water
leaving the building from somewhere along its

south wall.  Regardless of wheel location, it now
ap p e a rs that no tailrace components ex t e n d e d
south of the bridge. Available information sug-
gests that the original path of water through the
gristmill was straight, ending near the west bridge
abutment.

If the ori ginal wat e r wheel was re t a i n e d
throughout the mill's history, the present culvert's
intake and northern end may have been added after
the mill ceased operations.  However, inspection of
the culvert indicates that part of the original mill
foundation remains intact, and that the foundation
may include remains of an interior wheelpit.  Flash
photography in the culvert showed rubble masonry
walls roughly perpendicular to the line of the cul-
vert, at distances of what appeared to be approxi-
mately 5-6 and 18-20 feet from the outlet.  The
closer of these walls may be the bottom of the
mill’s south wall, and the wall further north may
represent part of the mill’s wheelpit or — if the
distance is slightly further than estimated — the
mill’s north wall.  The visible evidence suggests
that the culvert has a stepped longitudinal cross-
section with at least two bottom elevations, and
was built to drain the pond with water dropping
over the bottom of the north mill foundation.  This
profile may approximate that of the original water-
power system.  The present culvert may represent
a modification of the mill’s wheelpit and tailrace,
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Figure 2. Fuller-Rockwell dam and gristmill site.



narrowed to present culvert dimensions when the
mill foundation was filled.  Surviving mill founda-
tions may therefore retain evidence of original
wheelpit fe at u re s , p e r h aps including wh e e l p i t
walls whose dimensions might suggest the type
and size of prime mover. The culvert bottom sug-
gests the gristmill had a head of about 8 head feet. 

Waterpower Management and 
Archaeological District Significance

The Hemlock Glen Industrial A rch a e o l ogi c a l
District is an excellent example of multi-pond stor-
age arra n gements re q u i ring close cooperat i o n
among 19th-century rural mill owners.  Once rela-
tively common, such arrangements have some-
times been noted in prior regional studies of small
rural mills, but associated vernacular engineering
and waterpower requirements are addressed less
often. Although the Hemlock Glen mills have been
largely or entirely demolished, and the dams have
been altered by recent repairs, much of the histori-
cal hydropower setting remains intact.  These sites
are typical of small 18th- and 19th-century devel-
opments at southern New England sites.  Mill
foundation and dam remains from such sites are
widespread, but there has been little detailed study
of hydropower arrangements at these installations.
Vernacular engineering decisions about site selec-
tion and improvement remain under-documented.
Such decisions include the location and type of
dam relative to drainage characteristics, the type
and size of prime mover, and the arrangement of
raceways or other landscape modifications to max-
imize captured mechanical power. The greater
attention given to some larger complexes, includ-
ing many with storage reservoirs, has highlighted
the limited hydrological or geological information
available for decision-making until the second half
of the 19th century. The smaller sites are general-
ly poorly documented, and usually originated as
single-dam installations without more extensive
upstream storage systems.  Few New England
water power sites had sufficient flow or storage to
allow for year-round operations, however, and on
Little River and many other small streams there
were arrangements allowing for use of multiple
ponds for additional storage.

Above Old Kings Highway, the Little River
falls 45-50 feet over a distance of about one quar-
ter mile through Hemlock Glen.  Hampton Brook

October 2000 view north of former Fuller-Rockwell
Gristmill dam, with culvert at left built through buried mill

foundation.

April 2003 view northeast of Badger-Moseley mill founda-
tions, with dam in background.

March 2002 view northeast of former Fuller-Badger-
Rockwell sawmill dam and pond, with 20th-century spill-

way (center) upstream of older embankment (left).
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enters Little River from the west about 200 feet
upstream of Old Kings Highway, flowing into the
pond of the Fuller-Rockwell Gristmill.  The steep
gradient of the river through Hemlock Glen made
it an attractive locality to develop waterpower priv-
ileges, but the narrow stream banks through the
glen limited potential storage ponds.  Wetland
a reas beginning immediat e ly upstream cre at e d
more storage possibilities, but required balances
among mill owners and different rural land uses.
The practice of flooding wetlands on the Little
River conferred a substantial benefit to mill owners
by increasing the amount of time they could oper-
ate during periods of low flow.  However, these
b e n e fits depended on cooperat ive agre e m e n t s
between the different users of waterpower both
above and below the Fuller-Rockwell gristmill.
They had to agree on periods of use, and hours of
release and recharge, times that varied relative to
different stages of the river. Thus, they faced a
m a n agement task of considerable complex i t y,
probably requiring more mutual agreement than
precise measurement.  It is probably no coinci-
dence that the two largest ponds, at the sawmill
and gristmill, were often controlled by the same
owner c1810-1863.  Information in deeds does not
usually indicate what constituted "enough" water
to supply the gristmill or other Hemlock Glen
sites, but does indicate seasonal timing of mill
operations to maximize work most appropriate to
annual cycles of farming and milling. The 1816
agreement allowing flooding of the meadow above
the sawmill between October 6 and May 6 gave
meadow owners use of the land for spring-summer
hay and/or pasture, an arrangement seen at many
small New England mill privileges.  The gristmill
could not use water from the sawmill pond in April
and early May, when sawmill work here was like-
ly most intense.   Sawmill work was often limited
to late winter-early spring months, when frozen or
snow-covered ground eased log transport by oxen-
powered sleds, carts, or chain skids.  In this case,
April-May sawmill work could reflect log trans-
port during the previous season.  

Field data, documentary evidence, and hydro-
logical analysis by Robert Gordon allowed for
interpretation of the main features of the Hemlock
Glen waterpower system within the context of
regional vernacular engineering.  Review of recent
streamflow data, aerial photographs of pond areas,
and dam height information enhanced interpreta-

tion of how the three mills were managed with
emphasis on gristmill operations.  Field investiga-
tions also indicated the potential for additional sig-
nificant information from at least the southern two
mill sites.

Even in northeastern Connecticut, where sur-
face water flow was unusually reliable, the river
discharge at a mill site could be a hundred times
greater in wet months than in dry ones.  A mill pro-
prietor had to decide between building a power
system that would generate a lot of power during a
part of the year or a lesser amount throughout most
of the year.  He would have to decide how big a
pond to build to store water for use in times of low
stream flow, and might be called upon to cooperate
with upstream owners of mills or factories who
controlled release of water from their dams.  He
and other mill owners might build and operate
reservoirs to store water that they could draw upon
in dry weather. All of these factors challenged the
managerial skills of the mill proprietor.

With sufficient information on hydropower
system layout at a mill site, analysis of the operat-
ing can show how different proprietors met these
challenges, beginning with determining river flow
characteristics at the site throughout the year. The
flow-duration curve shows the amount of time dur-
ing the year that discharge at various levels is
available. The number of days that the flow is
above the minimum needed to operate the mill
machinery can be read from this curve. The curve
also shows the expected frequency of very high
flows that may be of concern if the design of the
power system left it susceptible to backwater con-
ditions that would stop the water wheels.  By
adjusting flow to the drainage area at the gristmill
dam, flow characteristics of the Little River at the
gristmill site were estimated from available U.S.
Geological Survey data.  Surveys conducted in
1979 by the U.S. Army Corps of Engineers deter-
mined dam heads and drainage areas for the Fuller-
Rockwell Gristmill site (8 feet, 4.39 mi.2), the
Fuller-Badger-Rockwell Sawmill site (8 feet, 3.37
mi.2), and the Martin mill at the present Hampton
Reservoir (6 feet, 0.91 mi.2).  The areas flooded by
the three Hemlock Glen dams and the areas of
unflooded wetland above the sawmill dam and the
next pond upstream were measured from a 1951
aerial photograph and U.S.G.S. mapping (Figure
1):
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Fuller-Rockwell Gristmill/Little River Pond 
(Dam A)..................................................0.43 acres
Badger-Moseley mills (Dam B)............0.34 acres
Fuller-Badger-Rockwell Sawmill 
(Dam C)...............................................0.27 acre s
wetland above Fuller-Badger-Rockwell Sawmill

(above Dam C).......................................9.20 acres
pond above recent dam near Fuller-Badger-
Rockwell sawmill (above Dam D).........8.30 acres

The combined area of pond and unflooded
lowland above dam C and the pond above dam D
is about 17.8 acres, an area which probably corre-
sponds to the right to flow 15 acres established in
1816.

Mill proprietors along a river sometimes built
storage reservoirs from which they could release
water during dry weather to supplement the natu-
ral river flow, and often entered into cooperative
agreements to control release of water from the
reservoirs.  This practice could make the flow-
duration curve at a mill site in the past significant-
ly different from that constructed with data record-
ed by modern stream gauges.  If a mill had no pond
to store water above its dam, the flow-duration
curve alone determined the operating schedule.
However, most mill dams formed a pond that
would store water for mill use. The mode of oper-
ating the mill then depended on the size of the
pond in relation to the river flow.

The Fuller- R o ck well Gristmill at the Old
King's Highway Bri d ge operated c1745-1925.
Federal industrial census data suggested the mill
had one pair of stones in 1870, a configuration
wh i ch industrial historians have estimated as
requiring approximately 3.5 horsepower.  Using
the data outlined above and a standard equation for
the relationship among horsepower, flow of water,
and head, it appears that with a head of 8 feet and
a combined wheel and transmission efficiency of
60 percent — about the maximum that could be
attained with an overshot wheel — a flow of 6.4
cubic feet per second would have been required to
generate this much power. The f low-duration
curve created for the gristmill site shows that this
flow would have been available in the Little River
at the mill site for 41 percent of the year (150
days).  On these days the miller could have ground
c o n t i nu o u s ly in ru n - o f - t h e - river mode, w i t h o u t
drawing on stored water.  If he turned two stones

or ran other equipment, his operating time would
be correspondingly reduced.  In practice, the oper-
ating time was probably also reduced slightly in
this model by any water used at the tanworks.

When the stream flow was less than 6.4 cubic
feet per second, the gristmill operator could draw
on water stored in the three Hemlock Glen ponds.
However, if mills at all three dams were operating,
the ponds could only have been drawn down about
a foot, depending on the actual head race height at
each mill.  A 1-foot drawdown would release
45,000 cubic feet to the gristmill, sufficient to run
it for about two hours.  Thus water stored in the
three mill ponds could be used to extend the work-
ing day at the gristmill during times of low stream
flow. The availability of this water would depend
on arrangements made among Hemlock Glen mill
operators.  For example, if the saw mill was not
running, all the water in its pond might be drawn
for the gristmill, allowing approximately two addi-
tional hours of grinding.

The three mill ponds were too small to store
enough water to be useful on a weekly or seasonal
basis.  However, the flooded lowlands above the
sawmill dam provided an additional reserve of
water.  If all of the 17.8 acres of lowlands were
fl o o d e d, ap p rox i m at e ly 740,000 cubic feet of
water would have been available for each foot of
depth on the flooded land.  Recharge of the water
on the flooded wetlands came from a drainage
basin area of about 3 square miles, yielding a flow
about 3/4ths that at the gristmill.  If the gristmill
operator drew off all the stored water, he might
have to wait many days for it to recharge.  His
choices of hours of operation of the mill and inter-
vals between draws on the stored water would
depend on the river flow and the demand for grind-
ing. The following example, which ignores possi-
ble tanworks demands, shows how the stored water
might have been used.

If the stream flow at the mill were 3.2 cubic
feet per second, half that needed to run the machin-
ery, the flow-duration curve shows that this much
flow would have been available for 60 percent of
the year. Addition of the water stored on the low-
lands above the sawmill to the river flow would run
the mill for 64 hours, hours when it could not have
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been run on the river flow alone. Thus at this river
stage, the water stored on the lowlands gave the
miller about eight days of grinding he would not
otherwise have had.  He would then have to wait
about 90 hours for the storage to fully recharge.
He could apportion the running and recharge hours
in combinations to suit his convenience, if he had
control of the flow at the upper two Hemlock Glen
dams.  The fact that the gristmill operator in 1870
reported 8 months of annual operation suggests he
and other operators at this site successfully man-
aged the f airly complex arrangement of water
rights and water resources assembled during the
early 19th century.

The additional storage apparently added to the
upper reaches of the Little River near the modern
Hampton Reservoir dam by 1831, and increased in
1845, would have added to the flow available to
the gristmill.  We lack information on who had
control of this stored water during the nineteenth
century.  If it were controlled by the operators of
mills farther down river it might not have been
ava i l able to the gristmill when needed eve n
through it had to pass this site to reach its destina-
tion downstream.  For each foot of stored water,
the miller would have gained an additional 150
hours of mill operation when the river flow was 3.2
cubic feet per second.

The integrity of the Hemlock Glen dams and
p o n d s , t ogether with re t ro s p e c t ive hy d ro p owe r
analysis, yielded detailed information about water
management at the gristmill and useful hypotheses
about how the drainage basin above the gristmill
m ay have been managed by mill operat o rs .
Completed analysis has provided a view of vernac-
ular engineering practice in an era before applica-
tion of ex p l i c i t ly scientific or pro fe s s i o n a l
approaches was common.  The archaeological dis-
trict also has the potential to provide additional
significant archaeological information at the grist-
mill, and perhaps at the upper two sites.  At the
gristmill, possible wheelpit and/or raceway data in
the foundations, in conjunction with assembled
hydrological data could provide new information
on the design and waterpower requirements of the
site.

Michael S. Raber

Acworth, N.H. Comprehensive industrial archival
and artifact collections from L.W.Packard Woolen
Mills of Ashland, N. H. and E.Murdock Mills of
Winchendon, MA. have been donated to Heritage
Mills for preservation and research.  

The L.W. Packard Woolen Mills was consid-
ered the most modern woolen mill in the U.S. and
one of the most modern in the world in the late
1990’s.  John L. Glidden, President of the family-
owned L.W. Packard Mills donated the complete
archival collection.  Mr. Glidden’s grandfather’s
uncle Mr. Luther Packard started the mill in 1916
when he purchased the declining Briggs Woolen
Mill on the present site.

In 1840 the Briggs brothers of Leeds, England
built the first woolen mill on the Squam River 28
years before the town of Ashland was founded.
Records indicate the mill ran sporadically until Mr.
Luther Packard purchased the mill.  Since then all
of the mills on the Squam River Falls have been
purchased by the Glidden family.  In 2000 the mill
complex was comprised of 43 new and old build-
ings.  Considering that space was a premium on
the Squam River Falls area when the mill had to
expand, a mill building was built over and around
the dam.  Today the dam and the waterfall are
inside the mill building. L.W. Packard complex
was 300,000 sq. ft. and could process 500 lbs. of
wool per hour. This mill was known throughout
the industry for hiring the top technologists in the
woolen manu fa c t u ring sector and made major
technological innovations for environmental and
production applications.  

The manu fa c t u ring wool process incl u d e d
blending, carding, spinning, rewinding, dressing,
weaving, burling, carbonizing, pounding, tacking,
fulling, dyeing, scotching, knapping, we-brushing,
drying, decating, shearing, sponging, and perch-
ing.

The L.W. Packard Mills was recognized as one
of the world’s finest manufacturer of luxury-fibers
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The Large Diameter Tube Mill of Ansonia Copper
& Brass, Inc. in Waterbury, Connecticut began as
the Holmes, Booth & Haydens Company’s 1853
brass mill.  Through a succession of mergers and
reorganizations it was subsequently operated by
Benedict & Burn h a m , the A m e rican Bra s s
C o m p a ny, the Anaconda A m e rican Bra s s
Company, ARCO Metals, and finally by Ansonia
Copper & Brass.  The surviving physical plant
i n cludes segments built by Holmes, Booth &
H aydens c1853-1900, and by Benedict &
Burnham as a branch of the American Brass
Company c1912-17.  Most of the surviving equip-
ment ap p e a rs to have been installed by the
American Brass Company in the mid-twentieth
century. Although primarily a World War I-era
mill structure, the plant retains the scale of an inte-
grated 19th-century brass mill better than most
other extant plants in the Naugatuck Valley, and is
also significant as a well-preserved example of the
steel-framed, sawtooth-roofed mills erected quick-
ly to meet World War I demands.  Of Waterbury’s
many former brass mills, this is the last one still
o p e rat i n g, c o n t i nuing to manu fa c t u re seamless
copper and copper alloy tubing.

FirstLight Power Resources Services, LLC, in
association with Waterbury Generation LLC, will
construct a gas-powered peaking electric power
plant at the south end of the plant property, largely
within a parking lot adjacent to the main mill, with
control room and power control modules to be
located within mostly-vacant interior manufactur-
ing space. The project required approval from the
Connecticut Dep a rtment of Env i ro n m e n t a l
Protection and the Connecticut Siting Council. The
Connecticut State Historic Preservation Office,
noting that the existing brass mill is eligible for the
N ational Register of Historic Places and that
power plant development would affect the historic
integrity of the complex, requested a documenta-
tion of the plant and an assessment of whether
associated archaeological resources might require
d o c u m e n t ation during construction.  Fi rs t L i g h t
retained Raber Associates to complete these tasks
in 2007, results of which are summarized here.

PLANT HISTORY

Holmes, Booth & Haydens, 1853-1905
This fi rm was orga n i zed in 1853, wh e n
Waterbury’s brass industry was growing rapidly
from its 1830s origins and benefiting from the
1849 opening of the Naugatuck Railroad. The rail-
road linked Waterbury to Bridgeport and regional
rail and water transportation networks, reducing
transport costs for raw materials, finished prod-
ucts, and fuel.  Rail transport was probably an
important factor in the decisions of the firm’s
organizers, who built their plant south and west of
the Naugatuck River, on both sides of the railroad.
U n l i ke all earlier Wat e r bu ry brass companies,
Holmes, Booth & Haydens never used waterpower
to run its rolling mills, relying instead on steam
engines fueled by coal or wood. The managing
incorporators were Israel Holmes (president and
rolling mill superintendent), John C. Booth (secre-
tary and treasurer), and Hiram W. Hayden (manu-
facturing), and Henry H. Hayden (sales), later
joined by James A. Hayden.  These men associat-
ed brought technical and business expertise as well
as product innovation to the firm.  

HB&H was organized for casting, rolling, and
drawing brass and copper, primarily in sheet and
wire form.  It produced semi-finished brass and
copper for sale to other manufacturers and for use
its own use in making fabricated products.  From
its earliest ye a rs , HB&H also entered new ly -
emerging consumer and commercial markets in
addition to producing traditional brass mill prod-
ucts.  The firm soon brought a French expert on
photography, August Brassart, to the United States
to supervise production of Daguerreotype plates,
which were made of silver-plated copper.  By
c1854, HB&H developed the then-new technique
of making Daguerreotype plates by planishing as
an alternative to the older method of first rolling
the plates and then polishing them to the requisite
smoothness.  The planishing technique used a
stand of smooth rolls set to make a very slight
reduction in the thickness in the last rolling pass.
This technique produced the smooth surfa c e

WATERBURY’S LAST OPERATING 
BRASS MILL
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required for photographs more rapidly and cheap-
ly than could be attained by polishing.
Daguerreotype plates remained a company spe-
cialty until c1869.   The firm also made brass
Daguerreotype lenses. 

Beginning in 1866, HB&H became one of the
first American producers of German silver in the
United States.  German silver is an alloy of copper
(52-80%), zinc (10-15%) and nickel (5-35%).  It
has the appearance of silver because nickel is a
powerful coloring agent when added to copper, but
is more susceptible than silver to discoloration in
acid environments.  Hence it is usually electroplat-
ed with silver for domestic service.  HB&H used it
as the base metal for the silver-plated tableware
that the firm manufactured until 1886, when it sold
this part of its business.

The firm became a large maker of oil lamps
and burners at the time American households were
adopting kerosene in place of whale oil as lamp
fuel for illumination. Beginning c1881, HB&H
made lamps adapted to electricity, and wire for the
distribution of electric power.  In 1890, an integrat-
ed copper wire mill was added as part of the tran-

sition to electrical products.
The scale of the HB&H operations

is shown by its production in 1884 of 4.7
million pounds of sheet, wire, and brazed
tubing, or slightly more than ten percent of
the total U.S. production of 40.4 million
pounds of these products.  In 1895 HB&H
e m p l oyed 1,012 hands, second in the
Wat e r bu ry brass industry only to the
Scoville Company with 1,600 employed,
and manu fa c t u red almost 19% of the
brazed tubing made in the United States. 

Although Connecticut brass makers
o rga n i zed to control national prices as
early as 1853, competition from brass pro-
d u c e rs elsewh e re in the United Stat e s
threatened Waterbury’s market share and at
least some of its individual firms by the
end of 19th century.  To stre n g t h e n
Waterbury brass firms’ national position,
the American Brass Company was estab-
lished as a holding company in 1899 after
six years of study by a committee includ-
ing HB&H offi c e rs.  HB&H joined
American Brass in 1901 after resolution of
a dispute over control of manufactured
products (as opposed to primary materi-

als), which were placed under the umbrella of an
American Brass subsidiary, the Waterbury Brass
Goods Corporation, to operate the pertinent divi-
sions of the American Brass component compa-
nies.  Waterbury Brass Goods absorbed the HB&H
factory departments in 1904, and operated at the
HB&H site as a tenant for a number of years.
Until 1912, American Brass Company’s member
firms continued to produce primary materials as
independent firms.  Despite its strong performance
into the 1890s, Holmes, Booth & Haydens suffered
setbacks in this work, and the firm’s rolling mill
was reportedly in poor condition by the early 20th
century.  Benedict & Burnham, another American
Brass member which operated directly east of
HB&H across the Naugatuck River, purchased
H B & H ’s remaining assets in 1905, e n d i n g
HB&H’s independent operations.

The HB&H plant was developed at a some-
what low-lying site on both sides of the Naugatuck
Railroad north of present Washington Avenue. To
produce a wide range of small products, the facto-
ry complex included substantial space in multi-
story gable-roofed brick buildings for light manu-
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facturing, in addition to its high single-story gable-
roofed brick casting shop and rolling mill.  The
tableware plant and company office were on the
west side of the tracks, with all other operations on
the east side (at the site of the existing mill) with
the manufacturing and rolling mill spaces immedi-
ately adjacent to the railroad for ease in transship-
ment of supplies and products.  Two successive
fi res in 1880 destroyed the tabl ewa re fa c t o ry,
rolling mill, and the lamp factory which was prob-
ably the 2-story factory immediately south of the
rolling mill.  HB&H promptly rebuilt all these
facilities, including a 3-story factory which sur-
vives today at the southwest side of the Ansonia
Copper & Brass Company plant and was probably
used for machine stamping of lamp components.
The stamping work would have been done on the
ground floor (now used for a machine shop and
storage) while the upper floors were used for
lighter work, such as assembly of lamps.

At about the same time as the re-building after
the fire, the entire east side of the site was modified
by a c hannelized re-direction of the river for
expansion of the Benedict & Burnham plant.  The
high retaining walls defining the river today
around the north and east sides of the Ansonia
Copper & Brass Company plant probably date to
this episode, although the present concrete walls
probably replaced original masonry structures.
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1876 bird’s-eye view to southeast of Holmes, Booth & Haydens plant. In this earliest known view of the entire plant, the
now-demolished tableware factory is at lower center west of the Naugatuck Railroad.  East (left) of the tracks, the rolling
mill is at center adjacent to the lamp/burner factory to the south and the foundry to west.  Buildings at lower left south of

Naugatuck River are a wire mill.  Aside from part of the foundry, none of the structures shown survive today.

c.1896 bird’s-eye view to southeast of Holmes, Booth &
Haydens plant. Rail line at center is former Naugatuck

Railroad, with site of present Ansonia Copper & Brass, Inc.
plant to left of these tracks.  Much of the 3-story line of fac-

tory and warehouse structures at right center survives
today, as does part of the foundry visible at center-left with
“H.B.&H.” on roof, but most of the plant was heavily re-
built in World War I.  The tower at the north end of the
plant, at left, remains intact; some of the gable-roofed

buildings adjacent to the tower may have been reduced in
height and re-fitted with shed roofs during World War I.



When HB&H sold the tableware plant in 1886,
it ev i d e n t ly expanded its other manu fa c t u ri n g
operations with a second 3-story factory built
immediately south of the structure built c1880-81
east of the Naugatuck Railroad (which became part
of the New York, New Haven & Hartford in 1887).
About half of the c1886 building survives today,
including its stair tower, at the south end of the
Ansonia Copper & Brass Company plant.  At the
north end of the present plant, HB&H built a series
of poorly-documented bri ck stru c t u res c1885-
1900, some probably associated with a seamless
tube mill added in the early 1890s.  A large wood-
framed building with monitor roof, which survives
today along the river, was also built in the early
1890s and may have first served as a casting house
for seamless tube production. Seamless tube oper-
ations remained a relatively minor component of
HB&H output, however. The firm’s late entry into
seamless tube pro d u c t i o n , re l at ive to other
Waterbury firms, may have contributed to its finan-
cial problems in the early 20th century.

American Brass Company and Successors,
c1905-Present
Benedict & Burnham made few documented
changes to the Holmes, Booth & Haydens plant
c1905-1912 as an independent division of
American Brass.  Faced with a federal antitrust
suit, American Brass consolidated the divisions of
the holding company to create a single operating
company which began in January 1912.  As a
branch of the operating company, the Benedict &
Burnham plant on both sides of the river contained
a casting shop, a tube-casting shop, a sheet metal
mill, a brass wire mill, a seamless tube mill, a
brazed tube mill, a rule mill, a blanking mill, cop-
per wire and rod mills, an insulated wire mill, and
a fastener building.  In the next few years Benedict
& Burnham added a seamless tube mill, a manu-
facturing, packing and shipping building, a carpen-
ter shop, and an addition to a rolling mill.  At least
some of these additions, made by c1915, were at
the former HB&H site now owned by Ansonia
Copper & Brass, including the manufacturing,
packing and shipping building which appears to
h ave been a 3-story stru c t u re extending fro m
Washington Avenue to the south end of the 3-story
factory built c1886.  A brick, monitor-roofed sand
casting building on the edge of the river wall,
which survives as a former box storage building,

was also added at this time.  Other facilities added
to the relatively unoccupied end of the site near
Washington Avenue included a large 1-story stor-
age shed, two garages, and a laboratory or storage
building.

Beginning in 1915, many Connecticut manu-
facturing firms such as the Winchester Repeating
Arms Company undertook large expansions in
capacity as war in Europe created a huge increase
in demand for their products.  Some of these firms
found themselves burdened with excess capacity
and in financial difficulties after the war. The
Waterbury brass industry followed this pattern.
Benedict & Burnham undertook a large expansion
of physical plant in 1915-1916 with the addition of
21 new buildings, many of which were not com-
pleted until c1917.  Most of the present Ansonia
Copper & Brass Company ’s Wat e r bu ry South
Plant mill building was built at this time, as steel-
framed sawtoothed and gable-roofed structures fit-
ted on three sides between segments of the HB&H
buildings erected in the 1880s to the north, west,
and east.  Much of this extensive reconstruction
was devoted to re-activating the rolling mill to
make artillery disc blanks, and probably to make
large seamless tubing for brass condenser tubes on
upright vertical presses, one of which appears to
survive.
In 1922 American Brass, which had plants in
A n s o n i a , To rri n g t o n , B u ffa l o , D e t ro i t , a n d
Kenosha in addition to those in Waterbury, merged
with the Anaconda Copper Company.  Brass mak-
ing in Waterbury was then done by the Waterbury
D ivision of the Anaconda A m e rican Bra s s
Company. This division operated the South Plant,
wh i ch incorp o rated the East mill (fo rm e rly
Benedict & Burnham) that made small diameter
tube and the West mill (formerly HB&H) that spe-
cialized in large diameter tube.  Much of the exist-
ing Ansonia Copper and Brass equipment, dis-
cussed below, appears to have been installed by
Anaconda in the 1930s.  The Anaconda Copper
C o m p a ny, and with it A m e rican Bra s s , wa s
acquired in 1977 by ARCO, an oil company seek-
ing to diversify. The business continued as the
ARCO Metals Company, which demolished the
early 20th-century structures and part of the c1886
factory at the south end of the plant.  ARCO Metals
soon moved its brass manu fa c t u ring fro m
Waterbury to its plants in the mid-west, selling the
West mill of the South Plant to Ansonia Copper &
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Brass, Inc. Ansonia Copper & Brass now makes
one product, seamless copper and copper alloy
l a rge-diameter tubing, at the Wat e r bu ry plant,
which is supplied with billets made at the firm’s
rod and wire mill in Ansonia.

THE PLANT AND MANUFACTURING
PROCESSES IN 2007

The plant as operated in 2007 occupies seven acres
b e t ween the fo rmer ra i l road corridor and the
Naugatuck River. The tracks have been removed
in all areas adjacent to the plant except at the cross-
ing of the river. A small portion of the former West
mill, including the c1912 masonry sand casting
building, is vacant and under separate ownership.
The principal mill building includes four main
components.  At the southwest corner, all of the
c1880 and part of the c1887 brick factories are tim-
ber-framed 3_-story structures with segmental-
arched windows and slate roofs.  The remaining
c1887 structure includes dormers.  The original 4-
story stair tower of each factory survives.  Except
for parts of the first floor used for machine shop
and office space, these structures remain vacant.  A
1-story addition was added to the west side of the
c1880 factory north of the stair tower c1895, and
has some locker and office space.
On the east side, a portion of the timber-framed,
gable-roofed brick foundry survives as a 70-by-56-
foot 1-story structure now used for office and lock-
er space.  Historical images suggest this section
dates to the earliest construction of the mill c1853.

Remnants of several late 19th-early 20th cen-
tury multi-story brick structures survive at the
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View northwest of south end of main mill, with stair tower
of c1887 factory building (left) and remnant of c1853
foundry now used for office and locker space (right).

Vi ew southwest of stair tower and south half of c1880 fa c t o ry bu i l d-
i n g, with part of c1887 fa c t o ry building at ex t reme right with 

d o rm e rs , and 1-story c1895 addition at left.

View south of
c1917 east bay of
main mill, in steel-
framed section
with wood gable
roof and full moni-
tor, under which
can be seen end of
extrusion press
(right) and induc-
tion furnaces 
(center).



north end of the mill.  Originally wood-framed
with gable roofs and segmental-arched windows,
these structures appear to have been lowered, fitted
with steel-framed wood shed roofs, and stripped of
floor levels c1917 to house electrical and pump
equipment used to service the main mill.  The 3-
story stair tower at this end has retained the most
exterior physical integrity.

The last and largest mill section consists of
several steel-framed structures with brick and par-
tial metal walls which replaced numerous earlier
buildings c1917.  All have bays approximately 3
stories high defined by riveted composite steel I-
beam columns at 20- and 40-foot intervals, and
rectangular arrays of fixed and movable metal
sash.  The northwest section, with a metal gable
roof and a small monitor over a single bay, houses
most of the hy d raulic draw presses descri b e d
below. The northeast section, with a steel-framed
wood gable roof and a nearly full-length monitor,
includes the existing induction furnaces and hori-
zontal extrusion press.  A three-story brick, shed-
roofed addition, immediately north of the northeast
gable-roofed section, appears to have been built
about the same time and housed the now-inactive
vertical extrusion press described below. The
remainder of the plant built c1917 consists prima-
rily of two large bays with wood sawtooth roofs,
equipped with overhead traveling cra n e s , a n d
housing all the remaining production equipment
described below in the northern two-thirds of the
sawtooth-roofed sections.  The south end of these
sections is today largely vacant, aside from a low
1-story wood office used for shipping and supervi-
sory work.  

Aside from water treatment and pollution con-
trol facilities built east of the main mill in the
1970s and 1980s, two other free-standing build-
ings survive from the plant’s pre-World War I his-
tory along the river east of the main mill.  East of
the plant office, a high 1-story wood-framed gable-
roofed structure with segmental-arched windows
and a full-length monitor was originally built in the
1890s for seamless tube casting. At some point,
this structure also housed equipment to make wood
shipping boxes, as evidenced by remnant line
shafting and sheaves.  Southeast of the main mill,
a two-section, 1-story brick gable structure with
roof monitors was built c1912 for sand casting.  It
is no longer on mill property.

The manufacturing processes carried on in the

Waterbury tube mill in 2007 are basically the same
as those described in a document prepared by the
ARCO Metals Company about twenty years ago.
Copper or alloy billets cast in Ansonia are hauled
by truck to the Waterbury plant.  The ends of the
billets are sawn off to remove pipe and dross from
the top and the imprint of the casting stool from the
bottom.  Each billet is then bored and turned in a
lathe to give it concentric inside and outside sur-
faces. The metal removed in these operations is
returned to Ansonia for remelting.
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View northwest of large lathe used for turning and boring
the cast billets.  Bored billets awaiting turning are in the

right foreground; finished billets area at the left.  The lathe
operator uses the power hoist suspended from the overhead

steel beam for shifting work pieces.

View northeast of large draw bench with hydraulic power
used for cold drawing large diameter tubing. The mandrel
over which the tube is drawn is visible on the right end of
the bench.  The power hoist used for shifting work pieces

can be seen in the background



Either of two processes is used to shape the
bored billet into a seamless tube.  It may be repeat-
edly drawn cold over mandrels and through dies to
reduce its diameter and wall thickness to the
required dimensions.  Large tubes are cold drawn
on a hydraulically-powered draw bench. Chain
draw-benches, which use mechanical rather than
hydraulic power to pull the work piece, are used
for cold drawing the smaller diameter tubes.
Between each draw the tube must be annealed to
soften it enough for further reduction.  A gas-fired
furnace is used for these anneals. Alternatively, bil-
lets may be heated and hot extruded into tubing.
The bored and turned billets are heated in induc-
tion furnaces, transferred to the press, and forced
through the extrusion dies by a hydraulic ram to
emerge from the back of the machine. Tubes are
given a final anneal in the gas-fired furnace under
a reducing at m o s p h e re to ach i eve the desire d
degree of hardness, usually the full soft condition.
Tubes are cleaned after annealing, or at other
stages in the process as required, by pickling.
Pickling requires immersion of the annealed tube
in a dilute sulfuric acid solution to remove surface
scale, and is followed by washing with a large flow
of fresh water.  Large tanks open at the top are used
for pickling. Waste water from this and other oper-
ations is treated in facilities east of the main mill
building.

Any damaged metal from the ends of the tubes
is cut off in the final processing step.  To test the
completed tubes for the presence of porosity or
seams, water is pumped into them at high pressure
in either the large or small hydraulic testing rigs.
Defects are revealed as leaks.  A final ultrasonic
inspection is made to detect internal flaws.  The
tubes that pass inspection are then stored in racks
awaiting shipment.

The plant contains auxiliary equipment needed
for the production machines and materials han-
dling.  Overhead traveling cranes are used to shift
heavy loads, such as bundles of billets or tubes.
Hydraulic power, generated by electrically driven
pumps at the north end of the mill, is used to pull
the tube through the reducing dies on the large
draw bench, and to drive the ram in the extrusion
press.  Some old equipment no longer is use
remains in the plant, i n cluding large electri c
motors on a platform above the pumps and an
obsolete pumping unit.  A vertical extrusion press
that is no longer used remains in place at the north
end of the plant.
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View southwest of disused vertical extrusion press at the
north end of the plant.  Metal was forced downward

through extrusion dies, and was received in a pit
beneath the press.

View northwest of back ends of the two chain draw benches
used for making small diameter tube.



The ultrasonic inspection equipment is rela-
tively new, and may be less than ten years old. The
draw benches, extrusion press, and annealing fur-
nace appear to be about 50-75 years old.  Insurance
maps show significant changes in mill layout
between 1922 and 1950, which could be associat-
ed with the installation of the current tube-making
equipment.  In this period, the former HB&H
buildings on the west side of the now-disused rail-
road tra cks adjacent to the plant we re ra ze d.
Some of the materials handling equipment, such as
the overhead traveling crane in the main mill build-
ing, may be original equipment from the c1917
period, when we believe most of the present mill
structure was built.

ARCHAEOLOGICAL ISSUES

The density of development associated with this
brass mill appeared to preclude the potential for
significant archaeological resources pre-dating the
1853 opening of the mill.  Mill documentation
research also suggested that the nature of mill
structures and activities in the present parking lot
proposed for power plant construction made it
u n l i ke ly that significant historic industri a l
resources would be disturbed by project construc-
tion.  Available maps indicated the possible or like-
ly presence of footings or fo u n d ations fro m
ap p rox i m at e ly thirteen stru c t u re s , built c1870-
1917.  These structures included eleven 1-to-2-
story frame or masonry structures built for storage,
garage, and laboratory purposes, and all or part of
two 3-story brick buildings built c1887 and c1912
for shipping, storage, and light manufacture. The
eleven smaller structures evidently had no base-
ments and no manufacturing activities, and subsur-
face remains of the smaller structures have likely
been heavily disturbed by demolition and recent
utility construction.  Portable artifacts associated
with these structures are likely of well-document-
ed late 19th- and 20th-century types.  Finished or
unfinished brass products might be found in dis-
turbed contexts, but the value of these materials for
re-manufacture and the well-documented nature of
the products make extensive recovery of signifi-
cant brass artifacts unlikely. Archaeological work
at the small structures would probably produce no
new information other than to confirm or map the
location of structures shown on historical images,
and to document any shallow foundation systems.

The two larger structures had basements, but no
manufacturing activity other than stamping work
on the first floor of the c1887 structure is believed
to have occurred in the project area.  Any founda-
tions of heavier equipment were installed else-
where at this complex, and any equipment used in
the c1887 building was relatively lightweight and
almost cert a i n ly re m oved prior to demolition.
While the deeper and heavier foundations of the
the project area, with the foundation system avail-
able for any future studies.  It also appeared unlike-
ly that significant archaeological information not
directly associated with the buildings would be
discovered in parking lot.  Documentation research
indicated this brass mill site never had waterpow-
e r, u n l i ke comparable sites in Wat e r bu ry, a n d
known or likely underground utilities and conduits
appear to consist of water, sewer, electrical, and
drainage facilities.  The SHPO concurred with
these findings.

Michael Raber
Robert Gordon

(Continued from page 19)

Northern Heritage Mills Educational
Organization 

receives major industrial archival collections 
from family owned mills

for top quality coating used in both men and
women’s clothing industry.  Finished fabric prod-
ucts included 100% wool, 100% camelhair, 100%
cashmere, and 100% angora.  End products were
found at upscale retailers Saks Fifth Ave., Neiman
Marcus, Bergdorf, Goodman, Nortdstrom and cat-
a l og merchants L.L. Bean, Lands End, E dd i e
Bauer.

According to B. Gerald DeMuro president of
Heritage Mills, “The L.W. Packard archival collec-
tion rep resents the story of Central New
Hampshire’s economic and the social history that
was connected to manufacturing. The archival
information points out how the L.W. Packard
woolen mills we re connected to Au s t ra i l i a ,
Mongolia, and China.  Records include machinery
d e s i g n , steamship tra n s p o rt at i o n , m a rine wa re-
house terminals, civil engineering, architectural
expansion, hydroelectric engineering and produc-
tion figures.”
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E. Murd o ck , I n c. was the wo rl d ’s large s t
wooden pail and tub mill 1900.  The largest of E.
Murdock mills was in Winchendon, MA. with
smaller mills in Ke e n e, S wa n z y, a n d
Marlborough, NH.  Two machines that were cen-
tral to this industry was the Barrel Saw and the Pail
Lathe.  E. Murdock and the business partner
Baxter D. Whitney, who owned a foundry and
large machine shop in Winchendon are credited
with major design improvements on these two
machines.  E. Murdock and B.D. Whitney also
produced the machines for sale to other mills.  

E. Murdock was also the president of Cheshire
Railroad 1868.  This gave a rail access to a network
of communities in Southwest NH. for raw materi-
als and finished products.  In 1850-1900 there
were 30 smaller water-powered and steam driven
mills producing wooden pails in Cheshire County.
These privately owned mills were connected to
Murdock and Whitney mills by railroad or dirt
highways for their machine parts and to sell fin-

ished products.  In the 1880’s this unique small
industry in the Monadnock Region of Southwest
New Hampshire and Winchendon MA produced
approximately 10 million pails per year, one for
every 8 Americans.
Mr. DeMuro says,” that the archival history from
1859 to 1960 clearly indicates that the Monadnock
Region of NH and MA was the wooden pail and
tub manufacturing center of the world.”

This industry from 1840 to 1940 provided
many thousands of jobs in the forest resource and
transportation industry in Southwest NH. There
were huge stands of clear white pine trees perfect
for making pails and tubs.  The wooden pail indus-
try distributed enumerable wealth to the thousands
of farm households that were able to sell some of
their standing trees for added income. This indus-
try helped make the Monadnock Region a leader in
forest products and economic stability for years to
come.

Membership Application Form
The Society for Industrial Archeology promotes the identification, interpretation, preservation, and modern utilization of

historic industrial and engineering sites, structures and equipment. 

Name: _________________________________________________________________________________________

Address:________________________________________________________________________________________

__________________________________________________________________________________________

Phone:_____________________________________              E-mail:_______________________________________

Chapter dues do not include membership to national SIA.
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Northern New England Chapter
Maine, New Hampshire, Vermont,
Northeastern New York

 Regular $10.00
 Student $5.00
 Lifetime $100.00
Make check payable to NNEC-SIA
and mail to:
Carolyn Weatherwax, Treasurer
305 Heritage Way
Gansevoort, NY 12831

Southern New England Chapter
Massachusetts, Rhode Island,
Connecticut

 Regular $15.00
 Student $10.00
 Lifetime $150.00
Make check payable to SNEC-SIA
and mail to:
Bill Goodwin, Treasurer
8 Wolcott Terrace
Winchester, MA 01890

Chapter members are encouraged to join
the national Society for Industrial
Archeology
 Regular $50.00
 Joint Houshold $55.00
 Student $20.00
Make check payable to SIA  and mail to:
SIA-HQ
Dept. Social Sciences
Michigan Technological University
1400 Townsend Drive
Houghton, MI 49931-1295


