
Mystic River Bascule Bridge: A Mechanical Marvel Standing the Test of Time 

Along the picturesque shoreline of southeastern Connecticut, nestled in the historic 
maritime village of Mystic, a mechanical masterpiece has quietly served for over a century. 
Known oƯicially as Bridge No. 362, the Mystic River Bascule Bridge is far more than a 
utilitarian crossing of U.S. Route 1 over the Mystic River. It is a symbol of innovation, an 
irreplaceable component of local heritage, and a triumph of American engineering 
ingenuity. 

Completed in 1922, this iconic bridge represents a rare example of the Brown Balance 
Beam Bascule, a patented design developed by mechanical engineer Thomas Ellis 
Brown. This type of bascule, or drawbridge, was intended to elevate the eƯiciency and 
reliability of movable bridges, which were crucial in coastal towns where both road and 
river traƯic were vital. 

롾롿뢀뢁 A Bridge Born of Necessity and Innovation 

By the early 20th century, coastal Connecticut was facing growing demands for better 
transportation infrastructure. Route 1, known as the New York-Boston Post Road, had 
become the spine of regional commerce. In Mystic, earlier bridges—ranging from wooden 
spans to iron swing bridges—were proving insuƯicient for the heavy loads of automobiles, 
trucks, and electric streetcars, not to mention the ever-present need to accommodate 
maritime traƯic. 

When the state decided to replace the aging swing bridge in Mystic, they turned to Thomas 
E. Brown and his innovative new bascule design. Brown’s solution would be the first full-
scale implementation of his patented concept—a design so ahead of its time that it 
garnered national attention in the engineering press and would later be recognized as a rare 
treasure of bridge design. 

 The Brown Balance Beam Bascule: A Unique Patented Design 

At a glance, the Mystic bridge resembles a typical early 20th-century trunnion bascule 
bridge. But its internal mechanics are remarkably unique. The Brown Balance Beam 
Bascule, as described in U.S. Patent No. 1,519,189 (granted in 1924), utilizes a multi-link 
counterweight system that allows the bridge span to rotate a full 90 degrees while the 
overhead concrete counterweights only rotate 69 degrees. This is accomplished using a 
double-pivot hanger linkage that shifts the eƯective lever arm during the bridge's 
movement. 

This design oƯered several key advantages: 



 EƯicient counterweight movement that stayed clear of the bridge towers, reducing 
the need for lateral force transfer. 

 No toe locks required—the bridge stays down due to its own unbalanced mass and 
the self-locking nature of the bull-wheel and worm gear drive system. 

 Smooth, quiet operation due to the worm gear transmission, avoiding the noisy 
spur gears typical of the time. 

 Safer stopping and starting due to the increasing mechanical advantage at the 
extremes of the motion, providing soft seating and reduced risk of over-travel. 

Mechanically, the bridge operates through large cast-iron bull wheels connected to the 
bascule girders via operating arms. These wheels are driven by powerful electric motors via 
worm gears and reduction gearing housed in pits beneath the sidewalk. Hydraulic brakes 
and solenoid systems ensure safety and control. Notably, the system is redundant—each 
side of the bridge has its own independent drive, ensuring continued function even in the 
event of a mechanical failure on one side. 

With all of these features, the Mystic bridge was celebrated in engineering circles as the 
pinnacle of movable bridge design in its day. Thomas Brown’s design was described by 
J.A.L. Waddell, one of the most renowned bridge engineers of the time, as “the most 
economic bascule with overhead counterweight yet evolved.” 

臵臶臸臹臺臻臷 Bridge to a Community 

More than a feat of engineering, the Mystic River Bridge is embedded in the social and 
economic life of the community. It opens an average of 2,000 times per year to allow 
passage of recreational and museum-bound vessels along the Mystic River. Nearly 90% of 
openings occur between May and October, during Mystic’s bustling tourist season. 

Visitors who dine at the riverside cafés or stroll along the village’s historic streets are 
routinely treated to the sight—and sound—of this grand structure rising like a steel stage 
curtain, revealing sailboats gliding through a narrow channel that has remained largely 
unchanged since the village's shipbuilding heyday in the 1800s. 

껩 2012 Rehabilitation: Restoring a Masterpiece 

Despite its durability and elegance, time took its toll on the bridge’s substructure. As early 
as 1929, settlement was observed in the foundation of the counterweight tower (pier 1). 
By the 1980s, a major scour event led to diƯerential settlement of the pier, misaligning 
the critical pivot points of the bascule mechanism and causing accelerated wear on the 
bearings and operating machinery. 



Rather than replace this historic structure, the Connecticut Department of 
Transportation (ConnDOT) undertook an ambitious multi-season rehabilitation project 
between 2010 and 2013. Spearheaded by StaƯord Bandlow Engineering, the 
rehabilitation focused on realigning the balance truss, replacing the worn linkage arms 
and bearings, and upgrading the mechanical drive systems while maintaining the 
bridge’s original function and appearance. 

Engineers faced formidable challenges: 

 Supporting the massive 230-ton counterweights without the original design having 
any provisions for this. 

 Avoiding further settlement or damage to surrounding structures. 

 Achieving precision alignment within 1/16 of an inch on a massive steel structure. 

 Completing all work during limited oƯ-season windows while keeping the bridge 
functional. 

A particularly clever solution involved fabricating temporary falsework using bolted W36 
beams, assembled into six-foot-deep girder pairs that acted as jacking supports. This 
avoided driving new piles near old foundations and oƯered a more rigid, predictable 
platform from which to manipulate the counterweights. 

Once the counterweights were jacked up and the links detached, the engineering team 
carefully shifted the upperworks assembly—rotating, raising, and translating the 
structure into proper alignment. Throughout, the bridge’s heritage was preserved, and the 
end result ensured continued service without compromising historical authenticity. 

뭅뭃뭄뭆 A Living Legacy: Les Wigdor's Scaled Model 

The bridge's impact reaches beyond the town of Mystic and into the world of educational 
engineering and modeling. Among those inspired by this remarkable structure is Les 
Wigdor, who is currently building a fully functional, electrically powered scale model of 
the Mystic River Bascule Bridge. 

Wigdor’s model is not merely decorative—it will faithfully replicate the mechanical 
operation of the original bridge, complete with moving parts, realistic motion control, and 
scale details based on original drawings and observations. His work promises to bring the 
bridge’s mechanical genius to new audiences, helping educate future generations about 
the importance of innovative design, mechanical engineering, and the preservation of 
historic infrastructure. 



臯臰臱臲至致 Conclusion 

The Mystic River Bascule Bridge is more than an old structure of steel and concrete—it is a 
bridge between eras. It connects the aspirations of early 20th-century engineers like Brown 
and Waddell with the commitment of 21st-century preservationists. It links the maritime 
past of Mystic with its vibrant present. And now, through the hands of people like Les 
Wigdor, it will connect today’s youth with the wonder of mechanical ingenuity. 

Whether you're a bridge enthusiast, a mechanical engineer, a preservationist, or simply 
someone who loves Mystic, this one-of-a-kind structure deserves your admiration. As the 
bridge rises to let a schooner pass and cars wait patiently at the gates, we are all reminded 
that great design is timeless—and that some bridges are built to last not just physically, but 
in the collective imagination of a community. 

 


