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Location: Spanning the Connecticut River on East Northfield Road, one-
quarter mile west of the intersection of State Highway 63,
approximately one mile south of the Vermont-New Hampshire
border, Northfield, Franklin County, Massachusetts
UTM: Northfield, Mass., Quad. 18/780520/4731780

Date of :
Construction: 1903

Structural Type: Steel cantilever Pennsylvania-type through truss bridge

Engineer: Edward S. Shaw, Boston
Fabricator/
Builder: New England Structural Company, East Everett,

Massachusetts (superstructure);
Ellis & Buswell, Woburn, Massachusetts (substructure)

Owner: Town of Northfield, Massachusetts

Previous Use: Rural vehicular and pedestrian bridge

Present Use: Barricaded and abandoned, 1985

Significance: The Schell Memorial Bridge is the third oldest of five known

Pennsylvania truss bridges ldentified in the Massachusetts
Department of Public Works database. It is a unigue
variation--at least in Massachusetts--of a Penmsylvania
truss, in that it was designed to function as a three-span
continuous truss under live load, and as a simple truss span
with cantilevered ends under dead load. The bridge also has
some unusual Cothic Revival decorative elements. The bridge
is a significant artifact of Northfield’s social history, in
that it was built for the town by one of its most prominent
citizens, Francis R. Schell.

Project

- Information: Documentation of the Schell Memorial Bridge is part of the
Massachusetts Historic Bridge Recording Project, conducted
during the summer of 1990 under the co-sponsorship of
HABS/HAER and the Massachusetts Department of Public Works,
in cooperation with the Massachusetts Historical Commission.

Lola Bennett, HAER Historian, August 19%0
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Description

The Schell Memorial Bridge is a 515-foot, riveted steel cantilever
Pennsylvania-type through truss. The bridge was designed to function as a
three-span continuous truss under live load, and as a simple truss span with
cantilevered ends under dead load. This was accomplished by means of freight
car springs, placed under the abutment ends of the bridge, to counter upward
movement of the ends when the bridge had a live load in the center. The upper
chord is a polygonal curve in outline, and is comprised of three plates and
four angles, latticed underneath. The lower chord is comprised of two plates
and four angles, latticed top and bottom, except at the center of the bridge,
where the plates are connected with tie plates. The upper and lower chords
are connected by a series of verticals, diagonals, sub-struts and sub-ties.
The verticals are either two plates and four angles, double-latticed on two
sides; or four angles, single-latticed. The verticals directly over the piers
are comprised of four plates and four angles. The main diagonals, hangers and
sub-struts, are generally comprised of four angles, but the heavier diagonals
are built up of two plates and four angles. Upper lateral bracing consists of
transverse struts (four angles, latticed) between panel points, and single
angles crossing between the struts at every other panel. Lower lateral
bracing consists of angles crossing between panel points. Steel floor beams,
which are built-up of web plates and four flange angles, are riveted to the
lower end of the vertical members. The original wooden stringers have been
replaced with steel stringers, which support a wood block deck, paved with
asphalt. The portals are defined by the inclined endposts of each truss, with
cast iron finials at the top, and an ornamental Gothic portal strut crossing
overhead. The portal strut is pierced with small Gothic arches and trefoils,
Other unique details include Gothic-arch sway bracing between the panel points
directly above the piers, stone pylons with pyramidal caps, and connecting low
stone parapets at each end of the bridge. The bridge rests on quarry-faced
granite ashlar piers and granite-faced concrete abutments.  (See Figures 1 and
2, Appendix D, and field photeos.)

Northfield

The town of Northfield {s situated about twelve miles northeast of the
town of Greenfield, and directly south of the Massachusetts border with
Vermont and New Hampshire. The Connecticut River divides the town into two
parts, with the village center being located on the east side. Due largely to
the surrounding topography, with the river to the west and clustered hills to
the east, the village is laid out in a linear pattern along a very straight
stretch of road, running nearly parallel to the river.(See Figures 3 and 3a.)
Today, the village of Northfield appears much the same as it did in the
nineteenth century, with a wide main street lined with trees, manicured lawns,
and tidy woodframe houses. Long boasted of for its serenity and beautiful
vistas, Northfield is perhaps best known for its association with the famed
evangelist, Dwight L. Moody, and the schools that he founded within its
borders.




SCHELL MEMCRIAL BRIDGE
HAER No. MA-111

(page 3)

Dwight I1.. Moody

Dwight Lyman Moody was born at Northfield, February, 1837, the son of
Edwin Moody, a brick mason, and his wife Betsey. Four years later, Edwin
Moody died, leaving his widow to care for nine children. Dwight attended
school until the age of thirteen, and then went to work on nearby farms to
help support his family. At seventeen, he left home to seek his fortune in
Boston, where he found employment at a shoe store owned by two of his uncles.
While there, he began to attend church, and through the interest of his Sunday
school teacher, "he experienced what he ever afterward recalled as his
conversion,"

In the fall of 1856, Moody left for Ghicago, where he worked as a shoe
salesman, and became very successful. Over a period of several years,
however, religion and human welfare began increasingly to claim his time and
interest, and eventually he left business behind, and became involved in a
program of evangelistic services, prayer meetings, philanthropic relief and
welfare work. In 1873, Moody embarked on a trip to Great Britain for a series
of evangelistic meetings. Great numbers of people welcomed him in his travels
through England, Scotland and Ireland. At london, 285 meetings were held,
with an estimated total of 2,530,000 people attending.?

Moody's visit lasted more than two years, and was said to be the cause
of a tremendous religious awakening in Great Britain. Moody, and his
traveling companion and organist, Ira Sankey, returned to the United States in
"a blaze of public curjosity and interest, which brought them many more
invitations than they could accept."3 At that point, however, Moody returned
to Northfield, where he had decided to live, and during the next twenty years
of his life, he undertock numercus evangelistic campaigns across North
Arerica.

At the same time, hig heart was drawn to the needs of the people near
his home, and in 1879 he established a school at Northfield Village, for girls
of limited means, the Northfield Seminary for Young Ladies.(See Figure 4.)
Three years later, Moody established a similar school for boys, the Mount
Herman School, just across the Gommecticut River, in the neighboring town of
Gill. Beginning in the summer of 1880, Moody held a national conference of
Christian workers at the Northfield Seminary. These summer conferences
eventually brought world-wide reknown to the otherwise peaceful and unassuming
village of Northfield.

In 1899, Dwight L. Moody's evangelistic work was abruptly curtailed by
illness. He died at his home in Northfield, at the age of 62, on December 22,
1899, Of his life, it was said:

A man of prayer, he was tirelessly and far-sightedly a man of
work. "There is no use asking God to do things you can do
yourself," he said. A layman, Moody inspired ministers; an
evangelist, he understood the importance of Christian education;
unschooled, he commanded the admiration and cooperation of
University students and teachers; a man of large business ability,
he devoted himeelf unreservedly to what he conceived to bhe the
greatest business in earth or heaven--the saving of souls.4
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Francis R. Schell

Quite inadvertantly, Dwight L. Moody was to have an impact on the town
of Northfield that went beyond the schools he founded and the summer
conferences he established there. 1In the winter of 1889, when Moody was
holding a series of meetings in New York, he met Mr. and Mrs. Francis R.
Schell, who were interested in the summer conferences at Northfield. Francis
Schell was the only son of Robert Schell, one of four brothers who were
immensely successful as bankers and jewellers in New York City.® At Moody's
invitation, the Schells went to Northfield in the spring of 1890 and stayed at
the Northfield Hotel, which was owned and operated by the Northfield Seminary.
They stayed in one of the unfinished cottages built on the property, and Mr.
Schell apparently became so attached to it, that he purchased it and about ten
acres of land. He began improving the grounds, adding on to the cottage, and
purchasing more land, until he had acquired about 125 acres.® He and his
wife occupied this house every summer during the conferences.(See Figure 5a.)

In 1900, Francis Schell inherited his father ‘s considerable fortune, and
decided to build a country estate at Northfield. "The Chateau," as it came to
be known, was designed by architect Bruce Price, and modeled after a French
chateau that the Schells had admired on one of their trips to Europe. (See
Figure 5b.) When completed in 1903, the residence had thirty-six rooms,
twenty -four bathrooms, twenty-one fireplaces, a main hall capable of seating
200 people, and an interlaced double-spiral stairway.7 The Schells spent the
rest of their summers at their new estate, until 1928, when Francis Schell
died.

Francis Schell had a great fondness for the town of Northfield, and
perhaps an even greater fondness for Dwight L. Moody and the Northfield
Schools. This was demonstrated in 19201, when, in an act of extreme
generosity, Schell offered to pay for a bridge that was badly needed by both
the town and the schools.

The Bennett’s Meadow Bridge

For many years, the only crossings over the river at Northfield were by
means of ferries. The best-known of these were: Stebbins Ferry, also known
as Bennett's Meadow Ferry, just below the village center; Munn's Ferry, about
a mile downstream; and Stacy’'s Ferry, at Northfield Farms, in the southern
section of Northfield. (See Figures 6 and 7.)

The first bridge over the Connecticut River at Northfield was built in
1849, when the Vermont & Massachusetts Railroad laid tracks through the town
and erected a double-deck, covered wooden bridge across the river near the
village center. The upper deck was used by the railroad, while the lower deck
was a highway toll bridge.(See Figure 8.) The lower portion was sparingly lit
with small windows and a series of kerosene lamps, and from all accounts, was
quite a frightening place to be whan a freight train was passing overhead.®
For half a century, this wooden structure was the only bridge in Northfield,
until the year 1899, when the first highway bridge was constructed at the
place known as Bennett’'s Meadow.

In 1897, a bill was proposed in the legislature for the authorization of
the construction of a highway bridge across the Comnecticut River at
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Northfield. Many people, including the county commissioners, opposed the
bill, feeling that the ferry system was adequate, and that the cost of
building the bridge would mean an increase in taxes.? The bill passed,
however, and the county commissioners were directed to build the bridge at a
cost not to exceed $40,000, to be apportioned between the county and the towns
of Gill and Northfield.'

Shortly thereafter, the discussion became even more heated, over where
the bridge should be located. While Dwight L. Moody had kept out of the
discussion fairly well until that time, he let it be known at the town hearing
that a bridge at the Bemnett’s Meadow location would be of great value to the
Mount Hermon School--leading some to speculate that Moody himself had been the
initiating force behind the bridge bill,'! After a two-day town hearing, the
matter was finally settled, with the Bennett’s Meadow location being selected.

The Northfield Bridge, also known as the Bennett’s Meadow Bridge, was
completed in 1899, and was a 613-foot arched cantilever, designed by Edward S.
Shaw, a civil engineer from Boston. The principle behind this bridge, which
was designed to eliminate obstructions in the river flow, was described as
follows:

The idea of the bridge is new to this section of the
country, but is recognized in bridge construction as sound and is
represented in several of the staunchest structures in the
country. The bridges across the Comnecticut for highways are
generally suspension bridges, while the other and older type is
the wood truss bridge with comparatively short spans resting on
stone plers. The suspension bridge is comparatively cheap and has
the advantage of spanning the stream, without cbstruction to the
passage of ice and logs, the two elements of danger to bridges,
aside from the floods; but the suspension bridge is not regarded
as the most desireable, from the standpoint of durability and
strength.

The principle in the proposed bridge is the cantilever,
modified in this plan to what Mr. Shaw calls a "reversed
cantilever."” The support of the iron superstructure is wholly the
two piers, one of which stands on a ledge of rock on the west bank
of the stream and the other at the edge of the stream at low
water. Thus the river is whelly unobstructed and except at high
water the piers offer no obstruction.'?

The marvels of engineering, however, were a moot point for residents of
Northfield whe felt that they had been treated unfairly in being assessed 70
percent of the cost of the bridge.13 The wheole incident stirred up

resentment that was felt long afterward, and had a lasting effect on decisions
made by the town, not the least of which was the construction of another
highway bridge just a few years later.

The Schell Memorial Bridge

Shortly after the Bennett's Meadow Bridge was completed, the state
railroad commission condemned the 50-year-old railread bridge just upstream.
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The railroad--by that time known as the Central Vermont Railway--then
petitioned the legislature for authority to build a new bridge in cooperation
with the town of Northfield.' At first, it appeared that the town favored
the construction of another joint railroad and highway bridge, and an
agreement was reached by which the town was to pay $10,000 toward the cost of
a steel bridge.15 As time went on, however, a growing percentage of the
population expressed interest in a separate highway bridge, which would not
only relieve them of paying rent for their portion of the railroad bridge, but
would also do away with the nuisances caused by passing trains--namely soot,
smoke, and runaway horses, One of the strongest proponents of a separate
bridge was the Northfield Seminary, which advocated building the bridge
farther up the river, and asked for a delay in the plans. The bridge they
projected would greatly shorten the distance between the Moody Auditorium at
the Northfield Seminary (where the summer conferences were held) and the
nearest railroad station at South Vernon, Vermont. On June 19, 1901, the
state legislature passed an act authorizing the town "to construct and
maintain a highway bridge, with suitable approaches, across the Connecticut
river in said town at a point to be selected by the town."' The cost of
this bridge, however, was estimated at $35,000, an expense the town felt it
could not possibly bear.'? ¥or quite a few months the discussion waged on,
with much resentment building on the part of those individuals who felt that
too much money had been spent on the Bennett's Meadow Bridge, and that the
town was always showing favoritism to the enterprises of the Moody schools. 18
Hoping to win the town over, the Seminary offered to pay $23,000 toward the
cost of the bridge, but that still left the town with the problem of coming up
with an additional $12,000, which was several thousand dollars more than they
had been expecting to put up for the joint bridge with the railroad.'®

At that peint, apparently, Mr. Ambert G. Moody (D.L. Moody's nephew),
representing the Northfield Seminary, approached Francis Schell with the
proposal that Schell might donate money to the project, and have the bridge
constructed as a memorial to Schell's recently-deceased father.?® While the
idea of a memorial bridge appealed to Mr. Schell, he also wanted to help out
the schools founded by his dear friend, the late Dwight L. Moody. Ultimately,
(whether for strictly altruistic reasons, or not) Schell offered the entire
sum of money for the bridge. 1In his proposal to the town, Schell wrote:

Desiring to leave an enduring memorial to my honored father,
Robert Schell, in Northfield, and also desiring that a bridge be
built across the Connecticut River at a point within 500 feet
north of the boundary line between lands of the Northfield
Seminary and one William D. Alexander, I hereby for myself, my
executors and administrators, do offer, covenant and agree that if
the Town of Northfield shall cause a bridge to be constructed at
such location under the provisions of the Acts of 1901, Chapter
530 or any amendments thereof, within two years from date, 1 will,
and my executors and administrators shall, pay to the said Town
the cost of such bridge to an amount not exceeding Thirty Two
Thousand Dollars... All payments will be made by check to Mr.
Ambert G. Moody and be endorsed over to him.

Two such memorial tables as I shall desire shall be placed
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and maintained upon said bridge. It is my wish and expectation
that the building of the bridge be begun at once and the dates of
said payments are established upon that basis. I make this offer
in order that the Town of Northfield and Northfield Seminary may
be permanently benefitted, and I desire no formal or informal
opening of the bridge to take place when the bridge is done,
simply begin to use it.

In witness whereof I hereunto set my hand and seal this 28th
day of August, 1901.

Francis Robert Schell.

(See Appendices A and B.)

On September 17, 1901, Mr. Schell'’s offer was unanimously accepted by the
town, putting to rest the year-long stalemate.?! Plans commenced immediately

for the construction of the new bridge.

Construction

Edward S. Shaw, the engineer who designed the Bennett’s Meadow Bridge,
had previously been asked to design this new highway bridge as well. As first
projected, the bridge was "designed for utilitarian purposes only, with three
simple and independent spans,” but after Mr. Schell decided to have the bridge
erected in memory of his father, the plans were changed substantially.®? The
newspaper related this as follows:

This bridge was accepted by the town of Northfield at a
meeting called for that purpose last fall, and the plans then
submitted to the town, and the proposition made called for a
bridge costing $32,000; this bridge was to be a three-span bridge.
Upon careful consideration, it was found that the original plan
would result in a structure that was not pleasing architecturally.
In order to remedy this lack, especially as it was to be a
memorial and it was desired that no detail should be wanting to
its perfection, an additional cost of $6000 was authorized by Mr.
Schell, and now a bridge will be erected with a single ground arch
leaping from one bank of the river to its opposite 400 feet away.

Bridge builders who have seen the plans of the proposed
structure characterize it as highly artistic in effect and
beutiful in all its details. In fact, it is stated that the New
England Structural Company, to whom the contract is awarded,
submitted a bid for the contract only after the plans had been
modified as described above and the superstructure designed in
such a manner as to make it alﬁreat credit to the company that was
fortunate enough to erect it.?

The revised plans for the Schell Memorial Bridge showed a structure very
similar to the Bennett's Meadow Bridge, designed by Shaw several years
earlier.(See Figure 9.) The Schell Bridge, however, was to have considerably
more ornamental details than the earlier bridge.

Unfortunately, work had to be delayed for a year, "owing to the
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difficulty of getting steel,"® and thus, construction did not begin until
the spring of 1903. The abutments and piers were built by the firm of Ellis &
Buswell of Woburn, Massachusetts, and the superstructure was erected by the
New England Structural Company of East Everett, Massachusetts,(See Figure 10.)
Once the abutments and piers were completed, the shore arms were
constructed between them, using falsework on the shore. The rest of the steel
superstructure was cantilevered out over the water, using temporary earth
loads on each pier to counter the weight of the steel. The material for the
bridge was delivered to the west bank, where it was picked up and set in place
by means of a 1-3/4" diameter wire cable, suspended between two wooden towets,
one on either side of the river, thus eliminating the need for falsework in
the river. The trusseg were erected one panel at a time from each side, with
the erecting and riveting crews switching from side to side.(See Appendices C
and D.) On November 21, 1903, the newspaper reported:

The Schell memorial bridge across the Comnecticut river is
completed and will be used as soon as the grading is finished.
This is a beautiful structure of iron of the modified cantilever
type built at the expense of $42,000.%

At Mr., Schell’s request, bronze tablets were placed at either end of the
bridge, bearing the following inscription:

. This bridge iz erected in memory of
Robert and Mary Schell of New York,
by their son, Francis Robert Schell

1903

Conclusion

After Francis Schell died in 1928, his widow sold their estate to the
Northfield Schools, but The Chateau eventually fell into disrepair and was
torn down in the 1960s, leaving only the bridge as a reminder of the Schell’s
days at Northfield. Today, the plaques have long since been removed, the
bridge is barricaded with metal plates across the portal ends, and weeds are
growing up around it, yet it has the same type of air about it that one might
ascribe to a grand palace left to ruin--of the long-ago agpirations of great
mern.

Now nearly ninety years old, the Schell Memorial Bridge has remained
virtually unaltered over time, with the exception of the floor system which
was replaced in 1932 with new stringers and a wood block deck.?® The bridge
was maintained by the state until the 1%70s, when Highway 142 was rerouted
over a new highway bridge at Bemmett's Meadow, at which time the Schell Bridge
became the sole responsibility of the town. In response to a 1977 engineering
study, the town studied proposals for the bridge's rehabilitation or
replacement, but concluded that they just did not have the money to fund such
an undertaking. The bridge has been closed since 1985, and the town is
awaiting assistance from the state to replace it.

The Schell Memorial Bridge is architecturally significant as the third
oldest of five Pennsylvania truss bridges identified in the Massachusetts
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Department of Public Works database. It i1s a unique variation (at least in
Massachusetts) of a Pennsylvania truss, in that it was designed to function as
a three-span continuous truss under live load, and as a simple truss span with
cantilevered ends under dead load. It also has some unusual Gothic Revival
decorative elements, The Schell Bridge is historically significant because of
its association with Francis Schell and the Moody schools, and is a very
interesting and unique artifact of Northfield’s social history.

Edward §. Shaw

Edward S. Shaw was a civil engineer who lived in Cambridge,
Massachusetts, and maintained a professional office in Boston during the late-
nineteenth and early-twentieth centuries. Although the number of significant
Massachusetts bridges attributed to him attest to his talent, Shaw apparently
led a rather unassuming life, and little was ever recorded about him;
however, nearly all contemporary mentions of his work pay tribute to his
engineering expertise. For example, a newspaper article on the construction
of the Bennett’s Meadow Bridge said that Shaw was "regarded as one of the most
expert bridge engineers in New England."Z’

Shaw was first listed in Cambridge city directories in 1873. He was
listed as a student, boarding at 10 Kirkland Place, the home of George 5.
Shaw, a dealer in "fancy goods." George S. Shaw was not listed prior to 1873,
The following year, 1874, the directories carried the same listing. Beginning
in 1875, and ending in 1918, Edward Shaw was listed as a civil engineer in
Cambridge directories. During this period, Shaw was also listed in Boston
city directories. The first listings, in 188l and 1882, say that he was a
draughtsman for the Boston & Lowell Railroad. Beginning in 1883, he was
listed under the heading of "Civil Engineers and Surveyors," and advertised
his specialty as the design of "Bridges, Roofs, Railroad Stations and
Buildings." By the early 1900s, Shaw was advertised as a "Bridge and
Structural Engineer." The last listing for Shaw in the Boston city
directories was in 1919, the year that he died in Cambridge, at the age of 65.

Among the eleven other surviving Massachusetts bridges known to have
been designed by Shaw are: the Holyoke Bridge, between Holyoke and South
Hadley, 1890 (HAER No. MA-18); the Willimansett Bridge, between Holyoke and
Chicopee, 1891; the Shelburne Falls Bridge, between Shelburne and Buckland,
1890 (HAER No. MA-98); spans 1, 2 and 3 of the Merrimac Bridge, between
Haverhill and West Newbury, 1883 and 1895 (HAER No. MA-103); the Chapman
Street Bridge at Canton, 1888; and the Essex Bridge, between Salem and
Beverly, 1897.

New England Structural Gompany

In 1892, the Norton Iron Company was established in Everett,
Massachusetts, to manufacture the "Norton Door Check," said to be the first
practical device of its kind that had been invented.?® Orlando W. Norcross
was president, and Lewis C. Norton was treasurer. Orlande Norcross was also
engaged, with his brother, James A. Norcross, in the widely-known Worcester
building and contracting firm of "Norcross Brothers. "%

The Norton Iron Company soon expanded to include the manufacture of iron
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used in building construction. This development opened up a wide market, and
in 1898, another company was formed, The New England Structural Company,
specializing in structural steelwork for buildings and bridges.3® Within
thirty years, this company could boast of being "the largest fabricator of
structural steel in New England."> _

Soon after the company was founded, an office was established in Boston,
while the fabricating plant remained at East Everett. The New England
Structural Company was listed in both Everett and Boston directories between
1899 and 1938. The company flourished under the direction of president Walter
B. Douglass, an 1891 graduate of M.I.T., and treasurer Charles N. Fitts, a
classmate of his.? Both men had worked at the Norton Iron Company shortly
after their graduation, and eventually took charge of the company's affairs,
and remained in their respective positions until 1938, at which time the
company apparently dissolved.

Ellis & Bugwell

Jacob M. Ellis was born in Canton, Maine on November 8, 1843. He was
the son of a farmer, and one of twelve children. After receiving his
education in the public schools, he became a stone mason and builder., At the
age of 32, he moved to Woburn, Massachusetts, and established his business,
"J.M. Ellis & Company” in 1879.3 This company built many of the bridges and
railroad stations along the Boston & Maine Railroad.3* 1In the late 1890s and
early 1900s, Ellis was associated with John W. Buswell of Winchester,
Massachusetts, and although directories only referred to the company as "J.M.
Ellis & Co.," company letterheads and news articles dating to the construction
of the Schell Bridge, indicate that the company was known as “"Ellis &
Buswell."(See Figures 10 and 11.) Jacob Ellis died in July of 1908, but
according te city directories, his sons carried on the business until sometime
in the 1920s.%
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1873.)

View of Schell Memorial Bridge, looking northwest.

{(Souvenir Program, Northfield Tercentenar

Figure 1.




-

-

SCHELL MEMORIAL BRIDG
MA-111

HAER No.
(page 12)

'1061 ‘meys °s paempy ‘e3pyag [BIIowey T[9YOS 103 ueld g aandig

Im serok LT s I ST P s PR

]
AL T R

T -

1
A O Y PPN WINY L3042 IAAGS

O AT P A T ol
“Ivanuyg VINONIA TTIHOG -




SCHELL MEMCORIAL BRIDGE
HAER No. MA-111
(page 13)

Sepele: 20z Karde Lo thr el

3
~ 3
. ¥
\-l.,'_" "ﬁ‘c—p
G LY Ay R
) hute
ey £

R Kt 1,
Td T K s

1‘ 2 Y T meamt o
1y e —niti s
=y feny
S X b 4 o ey fm, V-

3 da.,? X gy ...,.f”.’.
Jv..--a-,a' 'f A

SR 4

N\g’f‘w Nt s,
\-—sv een Iﬂq«,‘_ i

S X gy fu

S ..q,w.(
& .c,, ,,(.;,‘ s o

N \ .04
£y i

b
1

. 5o
Rt

. - R 2V

. l Py A
. N

e
o
. . “fu-»,m

'{; '_,;—;}?j“' J

Rt ity

- m:u..,,,, - {n]\f"""‘ “;,/

’ /‘J "
N R WP T]
gy ~

i ’ vacr !
| > T /’_"‘/\__/ wenthe
! St
i Jrrf.._,_dﬁ R s . A ey |
1 R e et Pl R
: J}L """u e F”,,,,ymef — . tberet] .
i KHilatier |
¢,
e ——— — —

G !

Ak

4

’. Yy #&I:l

12¢A¢u.u.4k¢‘u£$;gﬂ

7

Figure 3. Map of Northfield, Massachusetts, F.W. Beers, 1870.
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Figure 5a. Schell summer residence at Northfield.
(Centennial Gazette, 1892.)

- . a X
Figure 5b. "The Chateau," bullt for Francis Schell at Northfield, 1900-03.
(Photo, dated 1956, from the collection of Whitfield W. Moretti,
Acton, Massachusetts.)
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Photo of Munn's Ferry at Northfield.
Northfield Tercentenary,

Figure 6.
(Souvenir Program,
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Figure 7. bridges.

Map of Northfield, showing locations of ferries and
(Whittlesey, 1936.)
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NEW ENGLAND STRUCTURAL COMPANY

DESIGNERS AND BUILDERS
OFFICE ANO WORKS pORTONR GFRICL:

e STEEL BUILDINGS AND BRIDGES. oo mmce.

EVERETY, WARS. BOSTON, NARS,
TELEPHONE MAIN 0984,

BEAMS CHANNELS ANGLES TEES BARS PLATES.

lllOI’Illl ALL COMMUNICATIONS TO THE COMPANY.

e

EVERETT, MASS,,

Jroburn, Mass,,........ 2002, 2993. 78

C// Towm of horthfield, ass, =
To ELLIS & BUSWELL Dr..

— Bridge Builders and General Contractors, ——
Estimates given on all kinds of Stone Masonry, Earth and Rock Excavation, etc.

J. M. ELLIB. Woburn, Mans. OFFICES, 19 Sniom Bt.. Woburn. end o Mester Bullders' Jatt
JOHM w. BUBWELL. Winchaster. Mais. l Telephuns 2, Wobbro. ' 100 Lievonshirs Birent, BOETOM. ors’ Awsociation

Figure 10. Letterheads for the New England Structural Company (top)
and Ellis & Buswell (bottom). (From Schell Bridge files in the
Office of the Town Clerk, Northfield, Massachusetts.)
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JACOB M. ELLIS,

Stone Mason | |

Builder %
Contractor o

-

TEAMINEG ANI JOBBING.

~¥=
Qonerete Work a Spegialty.

Telephone number, iQ0-3.

(Woburn 200th Anniversary Memorial

, 1892.)

s M, ELILES & CO.

CONCBETE PAVERS.

Ooporete Walks, Drives, Gattars, etc., lzid to order. Contractors
for Inying Btona Wark of Every Daacription.

Sand, Gravel and Loam for Sale.
OFFICE, 193 MAIN STREET - - WOBURN.

Nesldence. Franklin, cor. Flngr Street,

(Middlesex County Directory, 1879-80.)

Figure 11. Advertisements for J.M. Ellis and Company
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L5
Yorthrisld, lMass., Aupust 2&thi™~1901.

Ttesiring to leave an enduring memorial to my honored father,

Fobert Schell, in Xorthlfleld and elsc dssiring that & bridre te
tilt acroee the Connecticut River at a point withhaéﬁo hundread feat ?
¢f the boundary line batwsen lands of the Horthfisld Sexminary and one :
William N. Alexandsr, 1 hereby for mvself, my sxecutore and
adninistrators, do offrsr, covenant and agrse that .1 ths Town of
Torthtisld ehall cauae & bridge 40 be constructasd at such location
under the provislions of the Acts of 1%01, Chapter 530 or any
amendments thereof, within two years from date, I will, ard my
exscutors and adminletrators shall, pay to sald Town the cost of
such bridge to an amount not excesding Thirty Two Thousand Dollars

In seven installments as follows,

Necsmber 15th. 1%01,Four Thousand Nollars (4700,00)
February 15th. 1%02,Four Thonsand Nollars (/:4000,01) 5
April 18th, 1502.Four Thovsand Dollars (54090,00) _
June 13th. 1202,Four Thousand TNollars (74000 An)
Ausugt 15440, 1202,Four "housand Nellars {74000, N0)
Octoler 15%h. 31902.Four "hou=:ind Nsllars (4000, 000
Dzeanber 1Ftih. 19062, Eight Thousand Dsllars{ RO0OD, 070
A1l pearments will be made bry chseck te “'r. Amhart . loody and hs
erdorae’ over by him,

Two such mamorial tablss as I shall dessire shall be placed and
maintainad upon said bridpe. It is my wish and sxpectation that
the bullding of the bridpre be bercun at once ang the dates of sald
Favriénts a~e estahlished upon that basis. 1 mal:e this c¢ffer In

order that the "omm of lorthfield and Yorthfield <Serinary mar be

ntal. 7Z4 iL.A? w
rer=aanently benefited. r( ;7/'6‘-”% / ’L ntw;%j’t <
/‘C‘f«\ i
In witresa whereotf 1 rereun+o set v “and ard seal thisAadth, dear

of Auruat, 1901.

I P . i Y

APPENDIX A: Francis Schell’s Proposal, 1901.
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ORTHRELD'S .600S FORTON
Hip 3. o it rel
acif Schall GHrsa the ' Towa
}’@;I‘ld‘l 0:'" Omnoftinst:.. s

In Memery ar Hia Farhor, Revir) Bcholl
-l M wlﬂonlﬂm{uuﬂwof 222,009
wusiure e be ¢ BhifMiia 4 pese 1he
Py Bridgs, BT N
Jler o 3ambder of 1noeths NarthBald e
bows agtstad over the bridgs pesstiam. A !
scimtion wi4 reashad | bis week wian Frosels
Sohell of New Tark, & tormar midew! Lhane -
and wko U now ballding & magnilcent Swase
wicat |8 Northfeld, eigned en sgrewtwmat for
the gl of & bridge over 138 Coumecthml
river, 10 ba bollt a8 & memorid \b s father,
Robert doknll. For saversi monite Me. Beduad)
has bad i 1o miad, sad daring 1be mowth
of Jene Bads & Wwnalire proposidon wiid
wal the oceaston of passiaf the leglsmlive
Y alowing Northie!'d to oaild o bradgs. i
- Toe lerms of the oonlrast pratide Loat U |
Iricige sbnil be locnted within X0 feet notin el |
the boun, llas peiwecn odowaoesd by \be
Meruhiald minery and . D Alcyandar, '
o aAbcot Baif & @ile atove 1he pressnt Lridge |
1t |w:.£|a|u wity lascelplicos shalf
mabuinl thereon, and thel wory aball tw I
sommgnrpoy wl ooie ohd the Dridse te oo
pietted 44 6007 sa pr--'"1a. Paymeots 10 Lhe
WWE oM 1o e @eus L1-xo0iBlyY |0 emOokind
ThS mwel s erpeness.” Mr. Schell nives Wbe
L Mrwe FIL000, the som which the bridge W ws
omaisd (0 ooet accordiag to plane receaus
abmiitd by 8, Bhew of Boalog, srchitot of
Ui Bantietl's Mesdow Dridgs, This le o owmt
hq-p.{wlcomo of the conirorars) lostiteied
&y tbe Crutrel Vermon! “l“'l{ Compasy
o iher jatroduced thefr bIH [0to 1he my=
Jalatere st winter, asking for sufborty ia
pebratld 18 Dridgs cow used 1ololiy by tha
Iu.uroul ocampecy ehd as 4 [farel hridge, re
Emucﬂn LOWQ L0 PaTe proporitousie hertof |
! costofibe new etruciuro. Thatoterest sod 4
eogtealencs of Northield Jsmiaary aee groas-
ty subserved by & bridga o) bla puint eeit
iscosibsm esjuelly se Dear the Bouth Vernow
atstion &4 I1be Noriddsld. [tieyprecuicaliy pow '
ling twd rallroad etstions Ialown, sad 12
Bemitary s 1o be congrelbiated. Tb.n-'
lnctancs 8¢ peopie In Lrosking ewer lrom
Yol habit and succistions hes beon manl-
fowtad {8 thw opposition Lu I peopositions
Whioh Dare Doed sdranced 1owerd bresking
awsy {rom the jolat arcsagement with ihw
Yailrcad company. Dal Ihe siraogest ore-m
i

sttlkom will be met whao Ihey realize thas
- ? from the Nortbdeld posoMce towe
boath Yerpoo staitop, over ¢ mecadsmized
romd) purt of 1he way, 80d o
al the waf, Iben the One Lhay ¢re now oving,
sad wia to grestsr dletapes 10 1ruval, so,
et with Lhe Leller recilites Ihe aouty sad,
of iha srowrt s |0 Closar protimily 10 1bed. )
& ¥ miroad 'hed st preseul. L'niler Lhoss
sondiliods the 10wn cRO0ol fal] 10 bBe Deoe
fiad ‘aod 1t will bw bot s sbort tims telore
they @il wonder why iner sven fors day
wormidered the project of reaswing mu—!
dge ;
H

Teageaeat Teqairiag them |0 vas the
ocmpon with the raficosd,

- M. Bebali’e proposliion will beve W0 coma
alore Lbs WO 4L & resbidr lOWD muu’:‘i
Hor thelr apoeplacoe, L0 be otlled s00D, AN
Ahle cl@e the 1owo wiil alwo saasider sod de=
torkiles Whalbor (hoy wul butld & bridee &4
this poisl eod socapt Mr Schel'e offer. Thay
B TOrY DOLKeIf to tors dowa soch .umn- !
mition, in taow of toe faOL 1Bet tha e '
obtiged t0 rapiace 1he prosen) swnarnra wilh
amaw DML:" and 1a ylew ot Ihe Sobedl.
afantion, the road wt'l probeoly. leavy
sl Wb¢ Logithwture to pol inasiagle bra

‘The epponrance of 1hé 04W Dridee Wil 4+
vory ike 18800l the Coe st Hegoetta mdad-
ow. [l 1s on the caotllerer priacipls. Thare

il baiwa plare sad two sbaiments. Th.-\;
mddie will be 524 fowt In logth, rests

of on st ¢i1hec elde of Jbe river, 'I'h-!‘
will ¢ sbrows spans of 84 fost sach Dettreew -
jthe piers sod the shotmen. The 108AWRY.
Ll be 8 feet wide, 4
. Toomoeb canool be sald of NorthsBeld's
good [ORDOE 10 heving 106 iDtermis of ancd -~
& manes My Bebsll osnierd thers. o bhat
soqolind & wrost sacuot of [saded propenty
1o the conier of 1ba WoWo, w24 bas claborstad
plass for atmproremnect. Tohetbs pmr_
10 malke it a8 Cesniifal a8 okilled archliscis
ong mLks it wilhoot saping. o wifl
34k Neptafishd altractive bod be an impetas '

Sarn 1 on 1he srwrn Aad T B ot el d pE-
. \—n.mmwuu_mm
-

APPENDIX B:
Newspaper article regarding Francis Schell’s gift to the town of Northfield.
(Greenfield Gazette and Courier, August 31, 1901.)
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The highwny Bridge scress 1lie Cannetlen
Wver oasr Narthfeld, Mass, sna o lulsl leoaih
ol 513 tael. comPrIalI K & cenl el ®an at 160 fec).
|wo aide spahs of 108 Teet each, amil 1wu elilirvarh
epanin of 15 leel coch Tha Lrhilae hoe & ar
widlb wi 10 (sal 3 lochies belweet 1L 186 DaiA
Irussen. wbleh sra 576 tael loog wml coollnuous
over tha plery batwaa ibe malo apmeyenis. The
bridge |a of 141eranl ad having Ihe lengewt sieel
or Iran truss spsa In MHew Eogiand. 3nd for ihe
meibod of erection by lemporery renfurccmeol
tp chake It set as & cantimvar. wulll lis trisess
wara tomplelely assembled and coatecied.

The subsifuclura cotsiale Of Iwo mASCDrY
plers. Lwo cyllader plers atth Lwa Iron pile bem
abuimania The twao mAsoilY pcrs are near lhe
waler edgs FU low slages of 1be river, 8% ghowo
In Flgure |, And ars bulll o ruck-laeel aililer
Inanugry witt rubble cnncrea ffllng. All munies
werg lald lo Poriland ceigent muriar. Al mer.
tar wea made af nue perl ot Saylura 'uritaml
cemcnl Bl tweo aris
oasunry tuollngs werd
jand remmeal Iwo pacis wgd sl b
irap ruck. The cungrele reblly 18

prel I'ortlagel ermnenl. 1wo AfEs
fout paris ol gravel srceaines wlth st
109 mamls st T 1 by hamt trinn 31 Inrhies

apsrt.  On e wesl glire Ihe fu nons are
oo rock lguge. leveled of for Lba miasvory gler
304 wilb bollows fllled wilh fige concrele. (o] 3
e casl shore 1his eecavaliyfn was made 18 3
sheel-pllc coller-dam. lasida I his gjrueg pilcs
10 1e 17 1nel In diatmeicr at The bull soil 35
(o & teel long wers drives and Ihelf lope sur-
roucded by cunersle. 3od covered wnb 3 teet of
|he sswe malerisl.

The upper pati 01 cach abolmenl pler consitl
i {wo eylindera & feal [ Jlameter mnd 5% treel
higt, bulll of M-loch sicel and Nlled wuh
ecrevnnd gravel coperele. Tbey sre cannecied
al {h& top Uy & Iraosverss sinel plale girder, a3
showa lu Figurs 3. The cyHDUere 4re Gade
with J-1n¢h 13p Jolots snd ¥-loch rivela wilh
stoeh plcd. The wpper {2 loehes of ¢coacroie
|n Ibem |8 msde wilh small g100es eod | ba enpe
ars Ledded 1o cemanl moriar.  Kaeh cylioder
resln an & conercia pler § teal 3 Inchyes sguare,
bulll Inshla ¢ aheel-olla seftsr-lem  Oa b
wast ulde [ha $lers aro corfled duwn 1 1he rock
and up the esst alde they 3re sedled 00 coucraa
toolings surtéuoding Lbe naads of eclusiers of
pilss. Tha whord eatremalies of Iha girdat ap-
proach apans real on beots of casiiron 1arred
end palnisd Water plies, bolted togeiner &t 103
Jolnla wl having raal-lron sligss roggngcied 1o
thewm by leouns projeriing 3 luches lnlo Iha
plles, wileh are filled with ennereie. The Aoor.
pesma an lep of 1he plien have Nanged wnieet
plate brackely polted 1 The shues shles, as
shnws 15 Figuro 3, 1o carey & liber aill un
which tha silding aproa tor the expsasion jolot
i supported. The ailing of the Spprosches 2o
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VoL.. 40, No, 14,

liraly covsrs [besa plies nod alupee tavard (s
river yoak ae well ag ud coch slde.

On Loth sldes of The river Lha beoks fur L4
fewl oo aach sida of Lhe axis of 1ho briigs sag
Iun appruaches up te Lhe BIghesl waier lave)
are protecied by lrushwuwad ruals fum 1 W g
fuches Ibick weiglited Juwo with 2oas. Tha
tnats ara moda with two layers of Lrusuwood
or soplings, sod dré covered will from ¥ 1o 13
laches of sluces of 0Ot less 1Ban 0 puunds, syr.
{3eed by boad.

Tho mein Irussss are [TE Pecl loug. 45 feen
Juenp 81 1he ¢enter aod 14 tcel at 1ho culs. They
are 22 teei apmrl ug centers. misl 21 luches wilg
The lower ol
e ter il

1
engre mimile sl siralght = J6 feel tnag
The top rnrd v ap alely A Teversey
curie tunvex upeaniy al the crnler 7
e I

I lengiha
il Lo A1 1he cnminer The
prnln g At 1 y rerilral. Lot are norwal i

e Luwee s The | ry w al.
g
hy weemmlary vieriicsl il dingonals
arae hing A Inwere tnnhile poape All vos-
necilens ace Fircled v dowble:web I nlaves
gud [l Irussey are conliegied 6l the end poskx
Ly pwrlale 2l Ly Iransvetae Yerical of lg-
clined bracinx at lolermelinte pelolys cach alde
v Ihe juer. 'Che top nod bullom laleral eysiems
conmst vt crosy struty aoil X.Lrace diagooals
ol evcry mmig Irnse panel putnl, snd afs com:
pusel nt angles, zlogle or In peife. fiveled 1o
horiznnial guaset plaies whirh ara rrsled to
Ihe 1nsnle llanecy of The chorda

The trunses ara bulted 1 tlie eaat Pler nnd
src ires [u gigre wilh Ielperaiure chaluses over
ihe vlher nicr and bulh ahinimueors.  Allusancs
liax been made for 3 [niel movemeot uf ¢ 1oeh
fur cach )00 lect of lraalh. oed lhe besriogs
were speciflel 1o ve alnelel for & Jemipers.
ture ut D alrarccs. The bewpring ou 1be casl
tle wilh vasl dron reckers and wn
e willl sleet rollers AL 1he
el ol Ir
~ 1l
urd.

fieer Is

the e I ¢

eoa Al jemd In

Ihe adjacedl  seetions ol

: I the

Inp rhunl 13 of box sectlvn, lalticed
unideriicall, nilh o wAThuuio secllon consisiiog
of a I1zn 06 0ach ciner plute, 1wo 1. 10ch
sple web plates and lonr 3% x3'% etk lneh an:
The hollom chard I8 1r beslianied with
b1 aretlon nf tonr 1GaT, 16-Inch verilcal
woli xhle plalce nnil lonr TedasAG-lnrh apgles.
In tne &nle spune 1he lop aml bollum chinnly are
Bulh frongh-shaped, doilile 1oilical, and 1heir
1816 Donr 3424 10¢h augics amd
Iwg [dx"-1inch alde pislre gy Jpur 3x3x%-loch
ancles aml 1y 12x4-1ach  verilcal weh aldeo
plaice toepeetirely.

A genrral riew of a portlon of Lolh Lryssss
mycr une of 1o plers, showlog 1be character:
Istic Jctule, 1n given la Figure 4. A holi-eet:
1han ol The fuadw ey 18 showa 1D ¥Figure 5, whieh
1s a typusl deitall of [he lower-¢honl connec-
ilun of Iruns metmyers nnl Hogr-lwams, The
e rgunee & gl Ly the roal vertl-
sre riveled In lis web gnd un
lmiisy wnles of The trsneversa illsnhrogm o iho
veriical 1. Tha horisontal lslersl coanec-
Ilan pleir Is also gecurely rliveled 1o Lbolh the
lower Nange at Ihe hollem chord and the top
llanga ot the flour beam. 14 Lhus gives Fgulily
1o Tha lailer nad [ransmile the nraie (rom LA
Inieral dlagnnala alleerly. - .

i1 waan ¥ hinogreel ihe Lifiden At & Wioe
uf tha vear when the fleer was ull of 1ee nml
raring drevheis were hiely 1o move [t belors
Ihe behlge was ronnplelat,  Furlher |han this,
the vcharacior af {he lrldge Imlinm was, for
abyni ene-lialt the chapnel spap, Yars rock oo s
conalderabis 3lops wiik water sbout 3 feel

eal augles, wi

Article on the construction of the Bennett's Meadow Bridge.

(Engin ng_Record, vol, 40, no. 14, September 2, 1899.)




Sert. 2, 1891

deep. nod oo the other alde 8o0ft sand requirlag
lonk Iies. w0 1bAL 1t would bave beeo diffcuwlt
and c1penplve 10 vis laleswork.

In wigw of theas conaldersiioos 11 was de-
ruled la erecl the Lridgs e & caniilaver by
means of ths |¢@MPOrAry truselOf 804y reloforce.
ment 10 1he mald Lfusaes, which are sbOWD 1D
¥igure 6. The sod apaba on bolb aldes of 1be
river were first ¢réciad complels o (slaewnrk
o the usual rasooet. Theo lhe lep snd batlom
rbords were reinforesd Dy timber struws
clampey CIRLIlY 1D I1hats &4 0Oted 1o |ha draw-
10g. and the 1#MPOFAry wondeu tower, T, about
19 leel hukber lhag Ihe oppear <tords nf tbe
wrulge Dver 1be MUSOGFY plers, %as »recred agd
ed il *he fool 1o the boliom chords of the
srocied Unzsses. Dhagooals, C C. wors con-
necied. kit end of !Be trosy al L O was
agchbored 1o Ihe cylinder pier,and the sgod bazes,
No L wer: Alled Theo lae truss wascompléied
w LI v prihevertica! V6 L3 whicn was pnx
iaseried  ion: afi*r tte chaopel rpam was
quwnng . uY nea werg run lrom the e ol Ibe
canlil#¥# 0 the agore 10 preven) mel.op 10 &
horizoal :odltreciloo me-l o remst witd slrains.
The rodi BB were conmecled angd 15+ rods CC
were removed. sand brees No. J weare nilled. 1he
erecling ITaveler Tul vol o Ibe posiLnp showp
by dalled jlzes. aDd 1he rusa «3s assemulsd
from LI 1o LI2Z. Thio the rods As were can.
peclied, ~and bozes M 1 werz fitled. and [ha
rraveler wan advanceG and Askefpbied the Irss
from L1719 LI Fleally 1h¢ Femalmng »a5d
boxes. No. 4. were Aled sod 1bs end span was
naded wlih s«nough addlilonal saad 1o predeat
any I#Atigh un the AHchor ruds wl (O from he-
ng isvvlgprf by Ihg complel &) sem'-truss and
impanaedl eraciinn pinot

Wnork was carfied on slmuilanenusly on hoth
sules ol the river. ar abave deseribd for one
<ide. at| when the cnnilllever arms fiel ai |he
venier panel |here was ample spece 10 Intery
e ~hanil seciions, {or the per precaals had
Leen paeposely xel & lile 100 far amri and the
“ap Ints of 1%e lower conrds  Bad  been
biockell out solld.  Afletr 1he fivels 1l Ihe las]
connetl uns had beeo driven. lhe rals AA am|
HE wate cluckensd apd the samb rnallast re-
mu¥a] Jeam the #od =pag. The main timbers ol
1he falw wark tower were of yellow mue. any Its
hracing of spruce  HBoth sldes of 1be Luwer werg
Lraced ':3 shown 10 1he elevillon of one alie
In Fierne & (he #RUcen green ke {1 ane truey
unly: '\ mensions. owlerials. luwds, 1. wars
1he same- {or the oirwr ITUSs Aiso. The erec.
1ot sim 1as were compliiad by 1be coONrAcCior.
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w80 hax furgished 1he Following infuemalion re-
garding them and 1be resulle of thix methol ul
erecilon:
S¢ratn In Ul €3 conler of momenin 4l 1.2 =
(94200024 4 — RGG.9A0) < I®9 = + 16 300
Susin 1o U US, ceausr of momenis &t Lt =
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il
(R Brs TR I Y MTln R o | A3 - 2 =
- ann
fhain n 1.2 L1 eenter of sunnents a1 103 =
AT 201103 + 12 1h0wd — 2630 11— 1
= + 5| 4RO

Siraln In L4 L& cenler nf momenin at LS =
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V04T Y« TRISOIZ]T — L181.990) ~ t— 23
= 170 160

Siraln In LS UT. ecarer of momenis st 1.6 =
154.350057 4 & TLIS0OR49T — 10L546700) — 242
= — 102950

Slirain In L6 L3, cenier of moments at Ul =
(— 48 700|288 — T4,000x16.3 + 9.4623501 + 271
= ~+ 04

Sirain tn 1.9 LID. cenier of moments at U =
1— EL.T00R19 5+ 7.5318.3001 — 30 = + 194970,

Tablc ol Ly vi# A1mr.

A

=L
Stennan U1 12
+*he nurizonlal 1mp
Prenl lagel of 11 Iud i a1t LI Ia e e
. mails CD I 10 The Jifferense
wrep Ine arraine In chonla 1204 aml LOLT
leen UTV then the hypolhennse 1iLY represents
the sl xirain, which 13 2,300 pounds

THE ENGINEERING RECORD.

angle MKLL. moke MK squal 1o the AIfieisnes
vaiwen the <irainy In The chunls, [ 1LE and
(20,4, Iesa 11 Then M4 18 1Bhe yirmin io ULy,
which Is 67,600 ponpiln

Stealn In [L4ES. 1n the trinagle PMNU4 make
N4 equal 10 GIA piue vertiral loml of 15 170
pounds 8t L4: Ihen PLE reprreenty 1he ilesited
nizuin, which Iy 119300 pousds.

| Meren
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Yor, 40, No, la,
The lnads markel 1V oal tas panel purniy are
from 1he hichil ul inil tho~xe mankel
S are (rom 1he <anil lmines  For e apan (0—
1.5 The moment mirkel M Rt any panel
1% lhe summation of the mamenis nlunl

Ihe
panel poinl uf a1l 1he nage 1o~ delt af Lhal

polnl. Fur 1he hull--pan LA—LIL ihe inumea:
marked M 31 any panel S0Inl 19 [he s 1a1lon

Foerus S

MOUKINL THE ERTI C N T 0N

FHiTHL

Po=Cr XN1a a1l LAST AN, Q1

FIGUAL S —BEINKING FOR SANTILPVI N LUT foo

Strain In 1203 Lo [he Iriankle FGLY, make
FL? smal w0 FL2 plus panel 1034 of 4100
pantids 31 1.2: then lhe hypothennae GLZ repre:
dents |hr desired SIraIn. whick I 57.400 pounde.

Siemip In U3L4. In the trigncis $100S on L4
1'$. 41 19 the horitonial compaaent af The vor-
ucal Igad of 45.070 pounds at L4 la the ul-

ars assnmer| al %o

Ihe ~Iemn i 1< 4l -

Upmnmlds That an Uy

= TLI0 . The luag

on one sule uf e In o #qual 1o e sum

of the 144 2l yumponeni4 ot rhe «iraln lg A,
B. A and 15 aaq 13 ¢quel ko 175,700 pounds.

Thestrain~ 1o & b 1l

FIE THE CRnNE.

nt e mapie

The lalf ol
ki s Wi i

kirs, a~ ~hnw
hir
LO
e uf enlenng 1m

Avenunl uf the pinrl
rlate:
Tl s lHpuler inls

aml il

when 1he

nrlides 1he
e tror elevatlon. Eash hall of the lirnlge was
then nilisd iy losrning the crlinler
Inches, alileh ra=el The eenler of e L
S HV I e, ar withiln 112 16 ameclies ol
e e W Ihe Lrbles was sdrawa (ne
zreher and cupaccled 1R Thie poddlinll warn
he fepiee punneclind &8 hale, 1eahles
w4 nerdt mnsl hy The Im it ARy Af | hachonls
progecimg paropl the mhera (e cnnpe
memlers filing so exarlly thal all The «
(ur the eonter coneeloms of the atlam o
wara dlrlirep wil Bl ARy reaminge nr poaghix,
reaming baiag requlred tor ouly Iaree of fovr ¢f

L




Sert. L, lovy,

1ae el holes AL ek of
nens nl the 107 chord.

Alier 1he inad ol yand wag removed sad the
Fyllpeier enx 8l 1he Lrhige weie Lrowght 10
1neir & g 1100, the renler ol the bridge sag.
gl 2 liktle below Iy true elevalion. This sag
did 07 harm. &8 It a1mply changed somewhas
we ctrie af 1hd 10D agd bOIO@ ¢'1o7da (rom
1har rmian on the drawingy

THr 1£¢ way nal camuered by Icngihedicn
T anufieming ahy of Whe web mMenpers. Aod
re wonnl bare sazleil helow the Agufel

Ibe venter cobnee-

It sartion of the *hann«l rpan wag
risriel hefarr the nesl $2cInD way srerend, ex.

cepl thar the Sagergl bracapg was oahied smil
wad ful fivilal 14 aller ue cenier connsrion
w04 Nade. In view of lhe gussibinl v ol 1he rods

Al sume -.{ ;hr Fhores siriking belofe 1he others
aarawn Tae resutl showed Inis
Moty EALA ean uRArges.ary

LuRelher

o the o 1+ pre

Ihe

¢ bring n 5 inches

neir e lavienl vuull oot

N oaret=r anr par1 of Theee af 1he brarags

1At [e tanr darhighi
ol e porkery
iiweel la ! Ihe

Igi thr Iwg rorkKers af the end 1oward 1he

THE ENGINEERING RECORD,

tBa crnier of the shore spon finm e 10ad nf
440d. which lended 10 iiraw Ihe |op ¢hanls ot
the projeciing enis ul lhe coanfcl apafh tuward
the shore The Iwilom echard ul [he thannel
20UN Bl1€7 10e ~ruice cunnerthing wan mane, bl
while ye1 In campresalan, measured 4 Inch jexs
thxo Ihe leogih a3 glven ag 1he drawings lrom
whirh |he bridge was made.

One of the problems ol 1hia meitod of errc-
1100 was 10 make cach of [he cixisrn lines af
lower rouls snd each ef the four lop chonlc &5
U7 tame Iis due share af 1hie sirazn - An nlnal

€traid wais miven the | % -Inch rons hy lour mra
lurting rhe sleeve NUIY A3 lar ar pussillle siin

%02 Zvaen

& 1he rugine to i the

rope. 1br rame numu=r af lurny of 112 rope
aboyul 1™ rapstan-be. Tring used o lur® one
Eleie g1 A0 43rh e 9] Tl 8D TRE IR

1 gf Tle wg
wing el s

1Mal rper ~nene aqy nene]

bul anir  ille rng:ne
pnes

Mrgap rmpare liawe 1 phat the i
of thr £ ur jop churls 1% 70 mas b e nmilpem.
and rhe same aqas 1or 4yl TRr vieoer rods af 1le

TRIS pur-

heftrny

samral imelrs The rerieh n The o hanl 15 U7
®I% 3 e Y On Ik 1 temy a (LU
ealing 1 =re:an al 1 16 e firle ey

smiudre inch, which i* grrater 1thiaa 1hal Ahawh

"HE | -

weffer Al 'As hrulzge  This sas prizhably orrg-
slanrel peo 1 <iEhl oaeanaluy o the seinng ol
Ihe I lifea ape] shuwre (he ramiency nf 1he

e ct ol
el

the henrings |0 C1ke |he greacer
When The frecfion ®as
er wazin a Nuirlsl £

the pressgrn
el aml The

e el

o weap lik1ween any
Ihelr Wrarings. Fhal

and
whri ¢arh hall ol The Lrulgs was
noas<alisirimtent over rhe hearings on 1he
1 puers am evenly s has GAan Indlcated,

shoe [aee

anire

war e 10 the etaatirity ol The orhige.  Had
the inige heen pertecily rixid. 2tk (1he pressure.
when rarh BRIl ol the bringe wad Libled, would
liars benn nn 1he ahore eniks of these Bearings;
anid luwering the extiader ends of 1~ bridke ¢
1 ey wankd heve faised Ihe cenier nl ibe
bringe & 11 14 Inchen Inxiead of S 17 56 Inrhey
_'_rh: rigwgielly aof |he bridge was Guriher shawn
by 1he ot 1hal gny laes rue Irom paned palhia
1.5 1 he xhiore eaxlly moved 1he projeciing
fall af 1he ~hasnel rpan io ehiher Jirecilon
wi t© mnving [he ryliniter #nils o | he bililge,

1t fmigh1 seem thAt Ihe 138 of 1he prolrciing
rrile nf 1he rhapne! span wonid Alake ruch af
aver-hghe 0f 1he [op-chordn. {ha tap choridx be.
Ing rstemilen aad the batlam chorla belng com.
presserf, asx wonld necesxitale rcing the rene
Ier ol the bridze 10 ar above Ite Irvie elevoilna
hefars the cenler connectlan enrthl be mmle
That It was possible 1o make this conaeclion
with 2 gax of 112,18 tnehes at |he snnler of the
Liehlge was rlne Io parl 18 [hr poll of 1he owse
rade. whirh 1endrd 1o campresa 1he 10p fhards
of the chanael span, sad |g part to the sag at

NETALR QF PAXYICTIANS AL FIL Flas

nn the altdmang nhds he eirdun 21 1he ronls
was le &« "han the 1~=ampml - 4 ul )% ey
Pl per s e i oh lwing ware RBal lped
Ior the % thag tap thr Janech raele The
slrains Agnt hare weon made Aeaer the cal.
ruagra| arviher Lighiesiiig 0l [ he
Dt Foaonelen sl ey ety
A rina al adatetappiag whirlthoe Thre eple
rularmin= lur tiee wrig 10 ol st rmparil owere
LOT LI T YT enL U FIgR hadl berp
plarrsl A the s roopdns tha sl I T
Ihese cpuna was am hafc] e s pa-~imeg langnp
o womlep Tiram 1o tie foimder piery with bonl
YeInrn fe ietaoeen e I 1ueir frars

lags. r0 1R3¢ 11 Al AN TR A% the Fres DR BFD-
greeaer] 1T wrichl of The chADRe] 3rm was (o0
heavy lar 'he jnad pigced upon the <harr spag

1o balaars 11 hls 'y aneh wunhl Mive preo
123ken Yo nnl (he arighl uf the ( ~llmler piers
brmeni Int Ay Une purch fime ac more ool
enld e pl il A0 TRE chore <pan ThIT phogwe
#0r Jil net urent AP Any 1hne

Thera are al 28 uns ul <feetin 1ha Lelilee
amt |1 was reselnl wilh g lorre 0f pliinl 3% men.
The rummencenenl of 1he rantllever oféeilnn
It thowsa 16 Fignre &, ahiah In o view ul ue
pire apnl exlinider Almlaenl on the rasl slife.

The |emparasy hailacl §oor has hern lalil 3t |he
end nf he slde span aml the IfAelee 1= arrritng
Ihe larl errilop of hottom chorst previoos la [he
Ipnlalintian at 1the iemparary pler 108er and
Irnzg enilt. The haicllng engine s <ern I The
posltlan Il accuplsl unill Ihe frecilnn %39 fin-
1shH) A view af the briige al 1he ronpeclion
of 1he lasl panet of 1he top chord Ia showa Ln
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Flenrd 8 ¥he rravricis have sdvanesl unill
buth Yormy ummamk 10® Cenler poal anyg gangs
Al mea Are Al wiex ON su<pepded Plalforma
nE%INE 1he luwer chord ranneclinas.

he I Dilgr wan sdesianel by Mr Falward &
Shaw, Duscun. shd Ihe sepersiructure was
Magulactured and erecied by lhe New Jersey
Sieel & trop Company, Treoiva. The sufreve
were made Dy Measrs Clapp & Aperirombie.
Grrepfield. Mass, who weft &1s0 reldined a3
rrunenl =ngineers. The mul ang shop mspeec-
1hn was perlormed by R W |ljldrerh & Cam.
prey. New ¥Yark  Mr J U £arrie:
deal ragiheer 3l Mr J ] Dlaxe was fore
nap ol erernun for e conlririors

wal ek
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The Schell Memoral Bmdge-~!L |

Thie 13 1 nghway brigge crosslag |he Cop-
Decticut River ot Northield, Mase About »
bell mile below. 1D 1b18 fiver, was 3b 0id cov
er=d U@MDer bridgs, chrryiog e Irsck of the
Cenlral Yermoat R. R. po 1w upper deck wad
6 lowa JIgAWEY Bdeinw. Tale bridge bed de
Come unsals from mge and 1DCcreass Iy the rall-
rosd iraffic. and the oew Lridge wes arigiDally
prejecied simply 1o Wka tbe place of 1he high.
Tar porien of 'fe old Bridge asd le shorten
The JIAL3NCE Delneen Ine Nurigdeld Feminary
End the Moudy Audiloriym. where :rge Oum-
Lera of paoque 2s5¢male 2t the summer ohjer-
egces. and e slalop of the Bosios & Maioe
R R apd Centeal Yermoor fiy. al $oulld Yer-
90D JuUneriIA

The braige w3s frsl deyizped for yirllisran

Purpcars anir Ih thioe simpie 104 indepen-
et spirs b o project faf 1 nasw siractars
haring Lora m wpawn [g Mr Raler] Seane:a
Frded, af Mn bk and Nortbasil e

le beor rhe
BLutmenty o}

wenge of he new brplge
«A Wefe 1o Drar Lranme ane
at s Lyher apl Aminer, gt

lets In
wgs 'leen I 1o Aalier rhe aesa n arider
19 make il Mare aperapriages laor IFsa as

a metmonal brige, and wilh s eect aa
siew. the rstatiie leaxiia of apans and 1Ue gro-
eral cull:ns af 1he hrulge In cleranon were
Wodifitd. the 1hires spane were rorerrd b con-
ouons rrieses ®th cifie upper andl lawer
chopas. and luare elalmrate and expeasie por-
taly. ralinge xnd alinimens were mnit. Owing
Ta 1ae nremal condinens amd 1ns fact tha
certzin al=taile of allerghions wera 801 decpent

THE ENGINEERING RECORD.

of glacial fortpalion, copalatiag priccrpslly af
pauider clay, «ilh a {ew ¥iro1a of Reisl, sepdy
cley. [t 113es quile whryptly from |oW Weier
lo & fevs! well ghove |he essr shulmeat =0
It 1 8 necensary lo maKke qulie & delour
10 104 SPProach 10 s¥ald AD ¢pcesaive frade,

The wesl hogik. of #iluviel formallon. ~oD-
ol & strstified 911t w11h OccasiDonl pogkels
or Iblg etreta of Ape sagd. uaderidld oy canrser
s¥Dd snd Soe sDd coarse gravel.

The |WO GILSODCY DIery are locaied ikt 4DoTeE
low water level, giving @ river sp#n of 2152 11
oh Dler ceulera  The shora spon oo !Ne esel
rule was Hmiled 10 %2 f1. By Ihe usepness of
‘he beok. apd !he net] shaTe apah ~ad DA
Ihe same [ar synimetey

The puers fram a s+l 4 L 1014 law dale:,
pre of quarey fa:ed granra asfilar, =« 5§ =gt
tare ire UreAkers, and wUN qups pamizd asd

The Schell Mamoriel Hridge

upon unlll efler comirecis Bad been tet and
work was well under way, the results are nnc
9o suliplaclory 0 lhe dealgBer #3 lhey might
hava been wilh a mors complele hnowlrdgn of
the purpose and uitimete cost at lhe oniser

At 1he localion yelegled for the Bile of 1hls
bridge a3 BelDg most satiafactory for Ihe ep-
proaches, Ih~ r1ver Is much narrower Than =t
any orast avellable crosmiog, bul just above the
tridge 1ha etream widena aad 1resds 12 Ine
wast &1 ¢ laTge angle, mAking |he cureent brrex-
ular wnd obligue to the banka, which are hers
curved and Irregular.

The mezimum depth of wter Is houb 75
{ar mens 10w wateri, with &g ordinary or mot
Infraquest spring Nood res of 24 1., and an
sitimated masimom rise of 33 2

The emstorly bank of tbe rver ls evidently

wcross 1hy Canneclicul River,

Lrifps seal teearoee Goash harmmesed 1o ferel
Che grantts f3 cne af 19~ plArs m3s U 0
Ihe lehabon N 111 quaceies rom  confae
Ihe il Limensiany of  rach
| fetnre, muh were epelfied to be
cul 1o 'ay frem Y, an e 4y In fer § In. badke
irom 1h4 fare ou a4 and Suid The roursen
hare s unifar@m rise of 2 [1. and a3 liickneas
xarylpy lrom 20 10 for The upper fouvracs, o
24 In. tor 188 Tower coursrs  The principnl plee
dim=nsloay ere  ZGa5 [1 ol the lop. 3659 It et
the taee. wnd 31 71 Bigh sbove 10p of tounda
1108, or 32 1. above mean low wijer
Tha aranlie faring s ponded geoernlly with ohe
header 1o evefy |wo siretchers, and |4 provided

o1lh u bese or plinlh course projeciing 3 1o, sad .

a Aush copInL. the upper cornere of plinih shd
coping veing rounded. Tha {Rzs stanes ars lnid
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1210 PefllAnd remenn morar And hacgeq o,
Qe ~lG rohble conrreie dede by €nbeduing
8cld MONey 1N TA1RCP el CDDRIGIe

The 1ounualion of Ihe exd1 Dier |y npan I1na
poulder clay at a deluh ol 3 [l below meas
tow water. agd 1x 12R40 {1t At Lase mnd 14937 |,
on 16p, BUllt 1D four courved, INe Iwo |guer
ol 151D, rize 164 138 two LUPPLT Bf Tiip 4.
This foundalion =a3 bullt 10 & eoferdam maus
[rom the crcaveied malerlal. wilb some san,
bage. the [1ver teing aol Moch A0gve g mean
low waler |evel when 1be [BuodBlioD was .1
The fouodalloh of Thr &1 PIar 9 41 ney, |
the sanie herizonral LUMENSIons 09 jhe e
1 Is wne !'San. ¢ ree lsxq Ia neege,
PAR LG Aak PLSU IR SIARESrCE Foag
an to rapler The pies aretagas |
m,

mAter Al 'an .,

1
flQW DIFIR iGW wBLep 4q

m wili, the shorier pc-«

1 E AFrnns

The vulfeedam lur e [l LI B S
A dduilile pans of 2 Sp LITE I -.
i er rpde and ~ois of quer amd 4 singler '

& same ga the Lank ~arth !

Shew] '
miles aml Ihe

tigum lo willihg o dhe |

waving e womereie. fin 1 fennl

at dry Groken stone nae eorenl ster [he sl
BaLrogm 1o e a1 L ] L E T
The 1°F 1 v Tuilh gE
muixed Sile Al aerrd  foortand ool
£ood cleap and ruarse, shiarp siml foundg a1 6l
anir 1he aile af the sesl picr. and Al hrol.n
slope, gleraging 2 16, and aot sxeaedlng 20 13
The wctlon finer of the miape [eeminale~l n
wella farmed lsnciha af 1%in sewer o
whirh were erentnally Nled salh CORCE

The Abnimeuie are uf epnerae fas
Ihe craste Hars st small pshlas [Rramle fe
The £amp quarries as 1hat far the pleest 3
reinforced wiih steel L.beame. The Al
are alder 1an 1he wpersirncinre of tha I'r
and 1beir snle walle, which are paralled wit? 1ae
Mne of [he bildge, are caerlol np atenl 4
wbots the snelace nf LThe romluay fosmiak
parapet walls, vopml il cut granie £l
peEanes ace tarminaled at balh enly By ot
wraniinl arone posis whilar Jhan 1he rarL
lalng 5o € 1hens, aml eorered ailll caps of rul
stope. Two af Iae lgrErr s1oDe posle afe praced
&t the ende Of the aridge seots snd outalde of
Tha besrings. roncseling the bearinge (o0 .
#ide Dr wppfasch view.

The went pbutment. hrre fllostented. o 10
the form of & reciangniae bor. open on 10P wod
Bottom, cad mipporsd at its four corper? ypal
concrele plers, which sxisnd dows nestl? ":
low.water level ang reat upon osk plirs- Si¢7
I.bcame 8 In. deep mre embeddcd In the oo
crrte shont 3 ft. ahavs the lons of the pIefe
w*hich support the abulments. cn ol four soek

was

APPENDIX D: Article on the construction of the Schell Memorial Bridge.
(Engineering Record, vol. 50, nos. 25-27_, December 17, 24, 31, 1904.)
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Pec. 17, 1904.

hesa Bedmd belng 12 petra. spaced, by cliamp
rront, (47 enough apert to 11 and ram concrese
petweep them. and sdditional [-besme mnd Lron
wars were butly lote the concrers bigbar wp. 48
showd.

The east aburment la founded ypon the boulk
der clsy. with the foundsttons of Its stds welld
siepped up parallel with tha grads. The [ace,
or ortdgs sest, of thie sbutment 12 5oL recesqed
belo® [he D#ArtDK lne of superstructuare.

Dotk sbutmenu sfa provided wib pairs of
gachar roids 2y emch bDeartng ot 'rasges, (wo
wrotight-Iren bors I In. Jigmerer. upset, WIS
iaubie 0UlY On weper end. and ®Iith singie oul
and  dteel beArior-plata on lows=r ~ad. these
pratC? hedtihg up REA|GAL TROQ IROTL |-besmse
=blik sre placed woder loog |-beams +xteading
acro¥s the sbUIMEDIE TrROSTErserr. (9 0 (N4
wesl abutment and thiee in the #a0 Ahut@eot.

laper v W sy

) 3l
Tost wan.

Eaw Eleigeas

Ll —

- P EF -u
ce wabldE

pent dogreee !

Typical Details ol Subalructure.

la tha west aburman: 4Arhor reds Bre ex-
tended in sCpRrste 40Q : gle keoxiby adout 19
L. ferther down Iate i+ supporting Pirrs. abg
tlermtoate o beartng plaics and parrs: of steel
beams placed Lo two dtrectiosa. s ahawn. Al
Meel beams in sbuiments ars § 5. 1540
theamy

Tus apchoe rods wecm eaclosed In wells
tormed by placiog lehinba of £:to. slovs ptpa th
The coucreto as It was lald up. Alter the super.
Hructyre was srected theas wells wars fillag
Witk cement grout

The surfaces af bridgs eeats. hack of the nar
™F prantte tactag. sod the 'gce of ihe recess
Shore the bridgs 4eat, huve & concrets ANish,
With granite coplng Just below roadwey st
tacy.

{To be coliliamed.?
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The malo iryeses ars coBliBuoul from Alut-
menl 16 sDuifent, with alj of Ihe dead weigsi
uoros 00 the Iwe plery, and wilhoui any welght
or reacilno &l Lbe abuimenta except whepn a
li»g load 1k o0 1o bridge THe ahore grora e+
Heaigned 10 gui 8% Zantllevera. rxiending 1in 4

reverse direcllan, from Ihe plerk ioward I

AUNIMENLA, wneo Ihe bridge 19 untoaded, Thie
prpods 1a aoanpl means Al el ey
ler 1ar cMels 01 “hie

amill herriag Do

TRISPIL e Larvered
ng off 1wo rast
arjnginl b

Jrawing logellirr or a1a
~n weiges Beld 10R8iher
halis and nuly

Tha u of the i huyp o4 aireqlr
relerrel 10 pass Ikrough the abuiment o3
ey ae | nels Al the + AR wRA e

Nerg tael sl wre

n hrondn 1@ i fhe o
1018 puse The Leapipgs vore a0 A sa
o teare 3 plar oaf 32 gm oy e
vAtly al The Ifns.es And 1he deas
ANl A4S0 Leinean the washers ool e

INchel roedn vt
1he h

Afie s And lhe nuin or 1he

o

Al At

L el g aed aml doan
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1horda, are fed 1o lrne 10w cs rhranghoay).
The upper gurtces of these rhords ara polyy
onal or formed 1o sermighi lines teiween wap
Inlerpeciiony. The rurien of 1398 16wer chordy
approximii4 cloaely 1o iangeBe aekmenias of cir
+ulkf arcs #nd Were lald out, oo gl drew.
tpes And ITMPIRien. by 10 BIfIDS ol meig) or
wagil auritng betwern Asel poinid
The mullte span of 52 01 1«
iwenty.uwo 00r |dnsta of 14 N
npe Tpaan of S 6y

Sivided Inio
~4rh, BNg |he
o Are paped.

iraglimare
ot ul 1Tha millle span
dd In The [vQ puaneid adlarcnt 10 [he nlery o
the fud# <pap® wlh - €11 pokld, .

- (LY Aol &0l pans!
shagaaslt  faothe e pa L]
miMenl fhe ach uslem ls Eimpls
ry ol A3 hue
*all berng

e divlden

The as hoviatem 4 8]

tipe -

e ol

HELELY

"t
a1
£ gealteams. 0l oannspnc e of &
peAte amd A CAL IR Nanee
1 1he 1AfLCR] pOY g ana
ire [he lowrr . yards the por 3 anid

E DrGoarltd o Ih wcheplales g ore

2 of jl.¢ fingrhaame X e
In 1l *es pancls gl greeni
aoeaeh pler nohere T dhoanlectme Are 1 dde

AN AW AT

e AR,

O Ronr’ PN/

L K

-

End Span fram

ward moliel s vl o The ai HESEY
Any sPpriags. fneecther Wil
Ingks, £0 that the Jdethenian uf

Mol 1Ak 1oare IS risficed 3l the
Hown {o abont tiie n=ual amenng onoa troiee al
LAmple span of the same euglh

The 1fussca rray 2n 1 ron
2 1oial Aepih of alagt 2 1 on taelh
HERTIALA O Hlie sl prer ATE facd e
16 1L &Rd Ihose on 1The aeal Dler 372 Drot
wiih wels of Bye AN arnn forkeTa ar =egnl
roflees. 12 1o, deep 1anihed [uio tha 1o
boltem casiloky & &9 10 more with 1hiem

The autline of 1he uppor rhards of the man
trusses 18 & PolYROnal rie e, roavex upwanily
16 the ceoirkl apas. 4nd Feverisd OVar 1bw PIFTR
50 a2 10 be comcmva upwirdly 11 {he &lile a0
Tha rosdwer is on & siraighi grade of 3 In In
16 04 or 469 per ¢ceni for L4411 Crom e
sbutmeni, these grades belng coonteted oref
tha cepirmi partios of the bridge by s retilcal
cUrve tADMAGE to the graden The (OWwer chorda
of Lks trossirs are parsiiel (o (hig Yerijesl curve
througbout it 1ength. hut al i1he eoda of Lhe
capLral apal snd 1n 1he alde sp they have
» greater curvelure, sod {6 the lavier poriiopnd
the sofits or under sirfared ol the lowsr

sevrlngt N

~pa

al
anel

angie e noes .
el of funr et s,
the charls Lejons e flua 1.

‘aresal dl3go IRl are ni oA L rrmsing emh

L N Y R TR T T ERLH aconal o - uel
tng of Iwg nagles 1 e 15 ol the = pidle
san lgnanl the giees, am Cle Ragl+ u 1be
cntial pane & of the mle b -pan ool 1 1Y
anls gpant

Tue upper lateral hirdeis < onnsdd of i
Iransrerse brarml frames sl cyery pait - f roaln
pAiIn The midi(le Bpan, traasvcrse aif 11a =&k
.enusing of tour soglex 1ajiired. IR b planr

af 1ne 10p chord ar jowermeiiate polis apd a1
a1l DoInta In {he alds apaos. srrhed partal brss
IRE copnTrliDg 158 posts o1 1kt pleik arebd
poriaia 18 varideal planes ai the Arst pawel
PolRL from cacd sbutmemt, $nd athgls dlaxeos!
angley in the pisge of the upper chords, raisnd
Ing over two pepels, encepn In the poruos
the @idde apac lowerd the plerk whife lW:
are 1wo mugies lo esch dlagosal AL o :.
prioripel triss sod Iaters] cooBectives
{ormed of guaset pletes, wider 1hA0 tha cherds
Ihe upper chord 13 of tha grdisery seoctIoh.
consintiog of two atds pinise b o deen. 8 :
plate 20 fo. wide, nad four 3z3in spie 80

Ma-111
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Initiced undsrpesth. [hraugnout the portion of
1he middle apas from t, a2 U,, elsewtsrs s0d
I INe snciloed snd ponts At the shutmoants the
tui pldle 13 omitted. lattlced bars being avbatt
irl The depth of the tlde plates 18 reduced
i 18e Mde xoank 10 14 and §2 Iz, eod sinnis
PICE sunAtuled
The Inner chort reaslatd of twe side ylates
At fane angles throngheut. (attteed tep and
sl g the <ble spans and panecls of tha
tA vt aaredt (0 LRE plAre. gnonecled By
' timplijed alstwhete
Ths mals sertlcat pnsia prer the plers are
vl € jR] wm Tan As AM0%D. Lhe 0(har poute Are
e and fout anglss ddousle 1.
el an Ino sidry gr four ancies sigge inl
. Hrel. 3xin weonals, hanesrd And gub-stra'y
ars genernlty of fonr anglea, Lat the Leavier
toangie mie of iao pates and four anee
The auly aml oonuitr AlREanrls ars nf s
anetes
T A pirny of the wembos 2l (he Lmseas
At of cvmazetrical cross3ention, with the reo-
1 Yhe eectinns Blaced on thr
Toangihagrenm > nes, and sith
s srimetrioally  chispanct
s IR the o epraneirieal

H r Lis
: 2 b vasen

e A1yt il

soher twg pi

] [EE————

wzndgme Cewt of o Chorg .
T e Bamn .

WOin wAS IRtermegimm Pongi Borts i Batorm Crara Imtermaditie Tap Chorg Bt Snors Sean

L] . Tywical Oetaits 4f Fids and Cantar Rpana. Schell Memarial Brigge,
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poriloos of the Glper chord, Snd In 1lin cyrvesl
porilons of the 10war chord | which wera i vom.
graaplen Juring srsctioal, ths wrraa ke s
elibar at ar wlow 1ha rentar ul grevity ol
rhord metlion et 1hg wilddla of @ &l lengik.
The I1ayoutl iinse of vpper st lower lalerase
aro inlersecied upon Ibs cemter lines of the
chorga In plen.

Ths aiee] Noorbeama carry cighl liuca of §x
121y, lossiral hard DIBY girinasrs, apsced Il%

. aperl on aeniers. aml hatied on 1he jJon
nungea ol 1ha Hoorneams. on whirh Ihey arn
k@lngl 10 Yarplng dlepihe la gier A ciumi v 1he

iomllway  The llour planking s & an

of Xu. chemtnnl, spiked In rgrh wir
. alorl aplxeg The rurhe
i de. whip-ll alxo sorvs Aa LARCA for Il all-
na e figl21n. herd nune. saenred 1o the
witler Siringeed. Ihfongh Ihe 1002 pIgskIng. uy
mesne of w.in Isg screws  The |:

tormeil of four llare af wroughl 1fon
Ing Ihrgqugh caatired pesle of sieriel doeiga.
mpnced 5 (1 4 In. ag canlers anil accurenl 1o 1he
hroml wheel g a on whirh 1hey rest iy log

mrewa  BEvaey Ihind ralling posl 19 alro 13w
ailfacent a1 o Ihe Irusg hy

alolinil s OLTN
Ths aieel work waa | e with A g ol

twlieyd tineecd oil In the sigpw, @il lu 1he {irhl
way ol wHh one 1031 of No. 31 sawial
andt onr of Noo 16 sprcil palid il
hy e Nulloasl Palnt Wa ke of Wi 1,
1's

The quallly uf slenl e

ml wue iy

1Al Bl Ihe wseny g rnlwar e
slrel’” of The maunte I seecilire.
lions

Tha henlge wam deadidiied @ cars o pldilien
In lla own weighl {delsehiined 1 H o
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Uy the 40OYE lond4e the uali stremct |A janasion
wil 26t sscowl jhose gived by tas (oFnuies

= 10.00 100 4 4 p (or pesernl trum arambera,

W+ 9p (L]
10 + 3 for doerbewma, bangirs
'R T sbd cousiele

i which o = sirvss le pousds per Kuare 13<b
and p = 100 {wibiWum &iress + Mesimum
siress), OF Lhe percanisgs of misimum {0 mexl
mom M Far the chorde of the middie epen
Ihe Jesil {08d atrcse was Laken 48 Tha minj.
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YuL. 50, No. 2.

post. in dotermining 1be L1ve losd siremsen, by
lied lyeil wag smdurned Lo cofalf (he middig
apan. wilhoul reetlag 96 the s8d Jpans, ag¢
alsa g cover loth sad siene wibouL rewigg
on the midgie apan, end 19 b Cased wilyoyy
walghl OF tamctlon af the sbut@esis sitheggy,
uader the masimum Ilve londl, 1lhare )y
doultisss e eome Positive or BAgR|lve reactise
ot Lhe sbulmenta yst 11 Ja ballevad thet my
sirewsed found by ellawing (oF Wued fedcUnpg
would te lcas {hao {he Metimud smumed.

T
PITE]

f

P A R

EUNRYEE TITEALY- Y

S

Detalls #f Mein Varticel Pasl. Porigis 8nd 3L Cantar &t Channal Span.

oaktaa}, ¢ lice isad wmbdy (1400+L1 10 whick
formuls ¥ = liva lond par squere foot =l Boor
surfacs sb8 L = lenjth of bridge cosersd by
ithe load ta produch INe malimum sresa |3 8Dy
mamber. This tarmzle gives o load of 6T Ib
per square foot {or 1he condilieh nt toad cover
log the whols 4f the middie san, 0 1y, per
squars (oot for lond corertag e side voas. 884
for losd covering 32 it of lewath, glving the
maximus Joad en foor spd subpinel AFuema
145 % per squsre fost.  With strenser prodired

.
mum sl Comuiresidn mimbers have
strestes raducad from tha ebets flaures By @
apecia) lormuls. Lalarel dracing wes designed
for & winih préasurs ol 333 1b. per tinsar foot of
bridge on ihs lower rhord and 225 It per lincer
foat 8o 1he upper thadd, wllh unit  1essile
siremieg of TROO0 ib prr square losh.

Tha bridge having Leen destgoed 1o be ervel
o4 Bn Lhe cantilgvar pian. the stradgths of thae
parilons of the frussee in the there xpoos ann
neer |ha piers was inade anfecient 9 this pue-

The esli@msit weight of siss! In the s0per
atfucturt, exriusics of railiogs. 1s 16k art 148
Tha cosl of the Bridge wap 3i7.000.

In the fAret Insteliment B (W8 deseriMiee
printed Jaay waek, Mr. Srhell's full semc 832
incarrectiy glven, ss it |8 Frencis Rodert Senell

{Te be contloued)
—————
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Voslilgurr Lrecilon by Uableway.—Although
whaep completed the chall Hermonal Urldgs e e
conftaycus bridge, Wikh & ¢enirs) spab of 353 1L
and two shors spans of §0 L edch, It waa treated
i0r the purpoes of sreciion s @ ceniligver
brigen, =il tha shern afwie of Lhe coniitevers
rouniarweightisl by (wmpdrary earth toads, sus
pended tn wooden &rils irem 1he Iwo panels
wiljacani 1o coch adnilment. all @uicriad for the
bridge wes dellwercy aml atfied Ob the weet
LAAX. aful waa put L piece 1A the Lrl by
nigene of & wire Fope CANLCWSY. AUtHWTICH on
Lwo wooUen Lowers. the wesl tower being slout
0@ fr. high sl Lhe distascd vl wees LOwere

" tmaim @ el of frrame
e g1 G et
Y N i

200 [t Tile metlicd apl the Meat nast invatre
& sumber of tilerasing featurés and delsiis, ot
which 1hers to ng publisied dewriplion of prée
¥ioye usa

As the bridge VA deeigmed wiLh riveted con-
aectioes througlout, epatisl CAFe BAs LAKSN In
Dakieg the tamplety, I8 order Lhet the saversi
pane whag hrought Wogether o the Seid withoul
the suppert of laiswworks might be coonectad
with satiatsrtory resulis The Susimtos or
contor lined of memabere of ons of he whore
ephzs and one-ball of tha middle spAR wire
1aI£ out with cure ont Tha Avor of & large tempiat
room. and ell of the tMEptels lor & Lrvm were
astmbled 0pog Ui layoul News ead the mark

Lous et wr e T 0
. M »
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tRe holts Tor Tirels ol connocitund wera Lored
Ihrough fsta members sl aplica Snd gnset
pleles ot the edme itoie.

Thoe deflactton of Las trusssd durtng erectios
wap coniputed inlepeadenliy |0 the ehainferiag
oMce of Uie rontracear. and, graghireily, by the
donteadr. wilh rranlin ngreelnf wril whih one
*nather a0d Wil the il Feanaa an found oy
levela 18Ren durtng erecibon lue altowsare
belng made for 1he omiesion of the »tight ot &
§-ton [7aveler &R1De Suler eml Of earll rouiilaser
arm. the woigut of which wea ipciuited Ia [ba
rampitet crecilan Rireaass eml AcHie inme, bnk
wiilrth wila not imd tn tbe gl ersclion. The
ordinsies of lawer ¢honl pRIFl PO war# <B-
crudsad [rom thost show s o0 tha coutruct draw:.

Dimensiona and Deflegrtions o Half the Brrdge.

[P S—— - . .
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VoL 5o, Ny 1y,

Uriier w88 crévied this disieate wan cheexeg
U} the CHGINCER tor IUe FONIFAIIUN, iF & menn
urrinens al the levet of 108 beOflugy oh loba of
ptere, made with @ nieel virg of No. 1§ Eeuga,
cOrripd ON eIkl sheevch; ane eud wap Nyed
and the wirg hanted tiad hy mesne o0 & couniey-
wright suspemhs) ron the olher end. Tohe
lensih of span was marked on Ihe wire bs
sl geiifpnl ®ith et aerews, #0d 1s wire wae
[TE YIS 1T ] red hiase line with o poowa
Icasiun &1 1ie Sorks of tho contracior

Te comienzaln fuf Lhe eMecle of the lasccy-
Foar m ahisianece TArences of 1ISIPerALITE be
racan EAUFL AL 82 1he 3liQga 8040 erectiun 4
rha airen R oRf the tawer chernls under doad agd
tHir 1oads. It wae dei bied Lo W01 Ihe faMl iros

. ¥

'1'
|

vy
At
LAY

TP

;
5
'

RS T

ey Gouvine
LI VT ST R R

O

Clayram ot [isztion Elrvalione and O Sgpctidna,

the venlep of 1he r,dee
I=ing aldnt the an toat Tho rey vl atellee-
tion nt lhla pmint It LS Fémen
sIrncy Ware computed e (o eesctd 1400 th.
10 tenalon a9d 14.500 th. |0 compresaidn, both par
squsra loeh of seclon, asd ailowlog fMe tha
walghts of trevalers,

Upoe tha completton of the substructure the
dleinnce between tha uUpslream beatings of Lha
ptore wis apcerisinsd Dy westuring scrode the
river 0@ tha tew st the (98] of Lhq baeet of plers
and pluinbiog up the ceoters of ics Lrtakers
wiN 4 trendit, 8ad was lovnd o b abowl 1 IR
et than tbe curreet distases st ths AMeumed

tnas the 1nsrease 2

mean lempersture of 19" Fahr. Defote ths

e 115 b nsnere
from the renifia o' caringa an piera. Mare
ovet tn order to o plenty of reom [er lu-
25rURe the tloalug Iraethe of tha tinssee on &
very hot day, Lho ogpansion beeriaxs (sefmeo:
tal roliers) o0 tha weal pler wara locttned ot
an asgie townrd tha west bank and Lemporurity
lscked tn that positien.

The shors spans  ware erecisd ap siple
trueses upon Magls benta of felsawork pleced
under the poiste L, Asd addttinesl ehored
under the potots Lo The sbutmest wnds st L
were avt beiow iheir Aual jevei and boid therd
by the sarth cwuBterwelghis ustil seme of 1R18
+arib wes removed (B order Lo lower ibe ouUter

Py

learingx of 1he




Dac. 3t 1904,

ande of Lhe cantllevars asd toafe the caolar
<oBOMUIODS  The eprings ot the udoer eods of
the a0cBAT tode were removed during the sres
tion a0d dlsves of hardwood MibBULuLe).

The wtesl was plened yp {rom ita sldrage
PosiLle0 08 the west baak by the falle (rem the
cablawey. Aq ihe west cablewsy tower 1s about
109 [L bigh, this Gid Dot requits & Yary gremi

THE ENGINEERING RECORD.

isclinad108 of the {alle, conaldering thai may
scatiartof pleces could be ren In usder the
cabla, by hend. upen 1icober rollers Only ane
besry mrmberl coulil be bandied af coa timae
by e cablaway, mad as (L wee AtORRRFY GO
4hily the cabld trequentiy {rem one slde of the
towere to the oihar (as operetton wilch cog.
Simed & good deal of (me io the esrky pare of

L T ——

Raytklie l_-eurlng at Tob of west Enc.

Amnarage for Casamay

Y TN

S ot faee

Ly
1y Bun

NYINERT 5

!
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the work. birt wuich waa Joter much axpodited),
Ihe nrugices of the crectlon was got repld. Dyt
way auebciens [oF tha (igie capaciiy of tha mthal|
ganc of ersctors smployed aAnd of tha [our
gaaex ol civarers lollowlzg, whe werd faidw
Iate 1n getting thais start

‘Tho cantilevers wers orecled oos pasel st 3
11me trom aach side, the arsctiag gang sbiiUag

wem

FIER L Ak &

b ——— -

Aachorage fer €ase Ena of Cabloway

A L

17 :B, . .
L 1vgue Saaale o g g
¢ bamay TOwe . LA . 3
e e # i[ l
. —
2
[
tasgesprge
. - LT3 .
DYT T of s
(s .-
¥ pir
E Floprdegm
: - . .
1 Load Lnovo 4
e 3 Prank
: LF’ o
3 TR~ $3 274 # & taerr
' . 3
b NCI] MO e e 20'esf1d ]
L r
E »ee Sexiewn ot L, - ——
Agpatment Frame for Anchorsge. - —— Svapanded Piglforem igr Temporasy Comreswaigtts for Erwetion Adjustment.

DIAGRAM OF APFARATUS URKD

N THE RKALCTION OF THR BCHELL MEMORIAL SAIDAK,



liom one siue ro 10y aiber 10 pul IR Disce Wno
Ca1 PespODd|OF PROYIA.

Wren al} bul Ine Inree middle phosld bad
UFeh erocied the §a0 &1 1N coiter why OMFIIY
cioted 08 the allefSoon of Aug 20, 1904 by
Ag 'a thres Ienigron of Igwer caorg oa las
soulD a1ds. aRd dUSPINJING Lwe 0l |hess 1engrny
LY ran tope guyy {rom thy cods of lhe upper

' MeaBifemenls ARl icvels WAy lhen
tai=n wah iRy resull %41 dere rerpalnco a

£1u I1n 10~ BWor hOfd Bt L, af 4, 18, 1o6d
H the ol ol Ihe Nonr Team a] |, wesl ives
Al £180 e CUFTASPOad IR fuor eeadm
al P 1

Helesrd INIS dale and S

P1he remaInIng

oy 2 jue 1749 were vl aml levels
“w2Is LBRFD INQWIDE D 1o B L., reat

HiENAL PR3N AL L, PAN WA the allers
witn o Fepb ) the igwrr L uolig wnre drawa
ZEISEr L uing Mhe §dus .0 e,

SRR & EAp 0 L2e Yppel cnonl el U1 B
a & arg 3 lhe farth counler» PIZ01 wag tich
M1 Gringing 8 silght SIIESY 00 INe a0uhor
vowhin o wRie IRen siuvkennil off 30 as 1o

Wr aaue Cnld snd el The ayrel
ol “ug apinercra, [hos (168K Lthe 2ap 1N The
npper _nard. Levels | axen oz 3cpt. & alier 1ne
<i0lure Dad besp roAde 1RDY wgeo [hers wua
BroDsuUIF 4 shicnl rompression in Ihc npper
ctord and re 1A Ine lower *hoid) shas 2
1317 rorrespomilenie i scvel ol 103 (W0 s1ded OF
Ine yriage

A furioer dedsindn 21 oY, W0 al The sénier
of 'ns aelige wat mrcasured on Fepl. U aller
Ihe .ounrermvighra had Boen rutisely renias el
and Henfing caceel 1wo pancie ol 15 (1 &l
enh and. was a5 prace Al of 1ne abave e
s..0y are snown un Ine ‘liacram Thy couner
welghls crnsisied of sand and sarih gatlas) (o

vinls

whodeh DIDs prericd vpon diee] l-sams s
pernded from 1he Qaormame ar 1, Looand 1y s
1 LanEcis. 43 show 3 e dela

of wach wmg avoul 148 uel
191
Le rXBIcsAIs wa're ATeled T nof lacindlog
ey 31 & 0AXIGuIn SpEel gl Ohe dudble
panel of 12 (1. 1o 1% hours vy a xang of &Ik
Fragrs, LWQ menm ¢R SIATLS 15 seler] Ay delirer
watenal, and one mao 19 cperite IRC ADISIIOR
engine

The tlveilug was dgpy Ly lous gaovas ol luwr
men each, Includiog h2acsrs. Three of these
Fangy waed sir hammera lhe foedrth gang Anir-
e yy taod hamoery |Broughout Che com-
prelned alr for 11venoL bammers was rarrisd
ar1ogg |hy #iver :n & plps syspenyded {rom the
trassed, 1peferranl &Ilempls heving bevo Tisus
1o fost Ihis pipe.

The 1ablémap waa |r]':n[€‘d la & sp~cisl oan-
n:r. and |be wword, Jddks asd poshoraes
wers Jedlgned and consirncied by the cootrsc-
fors 1o provida {gr the =peclal requlirroeniy of
‘be work, The cable wis 2 1%.8  cruclhle
strel rops wils a raled sirenmth ol 36 loos.
Lt ind a todal lsngth of 1200 Tt &0d e clear
rpan o€ 700 (L The &nthorites werc slout
11460 (1 wpart and were Lath fixcd polnle, Lul
Ihe cable was tupporied on tha tope of thi
FowsrE ot Eaddied Rariog a [Tupevarss mouTe
@ot of 20 [t Tha belgbt of tbe cablz wa
suficlent to glve #lesranis for Ihe holMing
Itcxls sbove ths highest parilon of che unper
thord, Amd the iransvetds sdjustmedt oo the
toWwers sagbled I, wben shifted. to command
all portiopa of Lha JupeTvirucinse It waI d3-
sigued (0 bDara & MadiAUE WOrKIDE HIeas, |D
ciudibg that from lis own welght. of £4.009 Ib.

Each apchorege consiatsd of & timber piat
form burled sbout T ft. upderground wnd con-
mected with he amd of the cabis by reruics]
slewl bary gnd & &trul m jQv dtr:ction of ke
resitent of tha Sifedsed In Lha cabie sod the
vertichl Apchor bars, the sirutl bwing cempossd
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af Ihrfee pleces of llroher wrreoged lo (4n shepe
wlih Ihe aprend &nds dgwa &ho bearing oo 1Ay
ealih Ibrough BN Ioctined |1nber plal{ofm. At
e &8sl end 1he rable wus eoned IRIQ 4 cyilo-
drirsl cast-lron Block Which bore ufon & 11velsd
fleel STEIA Glock upoR Ihe upprs end of rfae
laciined strut  The verin INFRoc Ldds were
a ppirel 8x'g-15 AT =ilh nerced exile Glo-
vafncied belween Ihe welm 4l pRirs sl short
horizenisl thaonris &t 169 anil 'gllom  The
volloh ¢hRBDess 2PPOTied INc cealres af 8 mir
of !Taldlh  horfizenlal I!Mbesy T8 e,
*hien wera Lortl togcl AR 2ind 2eaiel the ag-
cherage piatlorm. muried 'S 1he Ergun The
wral ¢ahle wap Blied atlrh a wh'in
enxagel a pia Ihrough [ne vem amil r=iaforcs
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Cantilever Erection with Cableway, Schell Memorial Bridge.
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