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By Dorothy Patricia Brewster
Vice Admiral Bertram H. Ramsay
of the British Royal Navy was
commander of his country’s naval
operations in the English Channel in
May of 1940, when Nazi Germany
invaded the Low Countries and
France. Ramsay—a thoroughly
practical man with a calm, considerate manner—was responsible for
providing naval support to an army
of more than three hundred thousand
soldiers of the British Expeditionary
Force on the European continent,
where they were assisting the French
and Belgian armies in the defense of
their countries.
Two-thirds of the soldiers of the
British Expeditionary Force, along
with Allied French units, went
into combat against the Germans
in Belgium in the second week of
May. Ramsay followed the battle by
reading dispatches at his headquarters
in a bombproof maze of old military
tunnels in the white chalk cliffs under
Dover Castle.
Like most of the world’s top military
experts, Ramsay was astonished by
the speed of the German invaders.
The Nazis had created the most highly
motorized army in human history; it
moved so fast that its tactics became
known as Blitzkrieg, or “lightning

war.” Unlike the British and French
armies, which used recently improved
tanks and airplanes merely to support
traditional infantry and artillery units,
the Germans regarded tanks and
airplanes as their primary weapons.
German tank units raced far ahead
of their slower infantry and artillery
units.
The British Expeditionary Force,
consisting mainly of lumbering
infantry and artillery units, was not
prepared to fight an enemy force
consisting largely of tanks and
airplanes. Both British and French
generals had expected a slow-moving
battle and had aligned their troops in
defensive lines; but concentrations
of German tanks, supported by dive
bombers, sliced right through those
lines, and then turned to attack their
opponents from the rear.
The British and French could
not move fast enough to reorganize
their defenses, and they were also
hampered by slow communications. As a rule, only their highranking officers had access to radios.
In contrast, every German tank and
airplane was equipped with a two-way
radio, which enabled the Germans to
improvise tactics as they fought.
To Admiral Ramsay’s dismay, the
battle in Belgium was a complete

Admiral Ramsay’s headquarters were located in tunnels under Dover
Castle, beside the English Channel.

disaster for the Allied armies. At
sunset on May 14, when the battle
ceased as darkness forced the German
warplanes to retire for the night, the
British and French began a general
retreat from Belgium, heading
southwest toward France.
The retreating Allies intended to
join forces with French armies that
would form new defensive lines in
northern France, but Ramsay felt that
his own preparations should include
a contingency plan for dealing with
the worst-case scenario that the
French armies might collapse, and
that the Nazis might conquer France.
He worked on a tentative scheme to
evacuate the British Expeditionary
Force to England.
Part of the British Expeditionary
Force, consisting of rear echelon
units, could easily be picked up by
Ramsay’s ships at the major French
port of Le Havre, where Ramsay had
established a British naval base at
the invitation of his French allies in
the fall of 1939. The combat units in
Belgium, numbering more than two
hundred thousand men, might not
be so easily rescued, since they were
fighting more than 250 miles from Le
Havre.
As British forces began their retreat
from Belgium, Ramsay learned that
three German tank divisions had
penetrated French border defenses
and were driving due west toward
the English Channel. Ramsay
reasoned that the Germans intended
to surround and annihilate the British
Expeditionary Force before it could
be evacuated to Britain.
If the British troops could manage
to reach Le Havre before they were cut
off by the fast-moving German tank
divisions, Ramsay felt confident of
his navy’s ability to save them. At Le
Havre, the best deepwater port on the
Atlantic coast of France, huge troopcarrying ocean liners could swiftly
embark vast numbers of men under
the protective guns of mighty battle-

Admiral Bertram H. Ramsay.
ships. But if the Germans blocked the
British army’s route of retreat to the
south, then Ramsay might need to
evacuate the troops back to England
via one of the northern French ports
on the English Channel—Boulogne,
Calais or Dunkirk.
Because the shallow waters near
the northern coast limited naval
maneuvers, none of those ports
looked promising to Ramsay, but
the northernmost port, Dunkirk,
was most accessible to the British
army. Ramsay knew the coast of
Dunkirk well from his service
during World War I. It was a treacherous coast, littered with wrecks of
ships sunk over centuries. With
strong tidal currents at the entrance
of Dunkirk harbor, and a narrow
dredged channel, the harbor was
difficult to navigate, even at the
best of times. The beaches east of
Dunkirk sloped gently to the sea,
with no piers or jetties that could
aid embarkation.
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The port of Dunkirk was grossly
inadequate for Ramsay’s purpose, and
highly unconventional methods might
be needed to pick up troops there.
As a precaution, Ramsay apparently
decided on the afternoon of May 14
that the Royal Navy should begin
collecting information about small
privately owned vessels that might
be able to lift troops off the shallow
beaches around Dunkirk.
On the night of May 14, after
the nine o’clock radio news, a BBC
announcer read a request asking for
“all owners of self-propelled pleasure
craft between thirty and one hundred
feet in length to send all particulars to the Admiralty.” The Admiralty
was flooded with responses from
yachtsmen all around the United
Kingdom.
During the next week, it became
clear that the Germans did intend
to surround and destroy the British
Expeditionary Force. On May 20 they
cut off the easiest British path of
retreat when they reached the Atlantic
coast about one hundred miles north
of Le Havre. The German tanks then
turned northeast, heading up the coast

toward Dunkirk, about a hundred
miles to their north. By that time, the
wounded British army had limped
to the vicinity of Arras in northern
France, about eighty miles south of
Dunkirk.
On May 20 Ramsay met with his
staff to draw up a formal plan of
evacuation from Dunkirk to present
to the government. Ramsay met with
his staff beneath Dover Castle in a
big vault called “the Dynamo Room”
that housed electrical generators. He
called his evacuation plan “Operation
Dynamo” after the room where it was
formulated.
British Prime Minister Winston
Churchill hoped that the British
Expeditionary Force would fight its
way past the German army to its
south and reach Le Havre, but as
a precaution he authorized Ramsay
to begin collecting the vessels that
he would need in case of a Dunkirk
evacuation, including pleasure
steamers, coasting vessels, and small
craft that could ferry troops from the
gently sloping beaches out to offshore
ships. Ramsay was immediately
provided thirty passenger ferries;
twelve naval drifters—fishing boats
that had been converted to naval use;
and six small coasters—shallow-draft
boats designed to navigate shoals and
reefs.
During the next few days, he
acquired a total of 850 vessels,
mostly civilian fishing boats and
pleasure craft. The most formidable

As a bomb explodes nearby,
crew members of a fishing boat
help soldiers climb aboard their
vessel at Dunkirk.

A British soldier on the beach
at Dunkirk fires his rifle at an
attacking German dive bomber.

Soldiers wade and swim to a
shallow-draft ship anchored
near the beach at Dunkirk.

The ferry MV Queen of the
Channel was sunk by German
bombs during the Dunkirk rescue
operation.

The British Expeditionary Force at Dunkirk was surrounded by German
armored divisions.

of his ships were forty-two destroyers,
lightly armed but capable of fighting
in shallow water. His smallest vessel
was the Tamzine, a fishing boat less
than fifteen feet long.
On May 21, in a final effort to
open a route to Le Havre, the British
Expeditionary Force and its French
allies staged a sudden counterattack
against the flank of the German army
blocking their route to the south. The
battle, near Arras, stung the Germans
badly, but it failed to open a clear path
south to Le Havre that the British
needed. The startled Germans halted
in their tracks, organizing defenses
in anticipation of another counterattack, and this gave the British troops
the opportunity to retreat northwest
toward Dunkirk.
Ramsay hoped that he might also
be able to evacuate soldiers from the
French ports of Boulogne and Calais,
south of Dunkirk. To prevent the
Germans from capturing Boulogne
and Calais, on May 22 Ramsay landed
infantrymen at both ports. He would
have liked to support these infantrymen with heavy cruisers or battleships, but waters along the northern
coast of France were too shallow to
accommodate such large warships, so
Ramsay had to content himself with
sending light destroyers.
At Boulogne the destroyers arrived
to find incessant German machinegun and rifle fire coming from the hills
above the town, and many wounded
Allied troops on the quay. Soldiers
and refugees tried to rush the arriving
ships until order was restored. In spite
of heavy fire from German machine
guns, mortars, and dive bombers, the
destroyers went alongside the quay
and kept up a steady fire on the
Germans on the hills.
Ramsay’s headquarters was
constantly busy. In a letter to his wife,
on May 23, Ramsay wrote, “I’m so
sleepy that I can hardly keep my eyes
open, and we are all the same.”
By May 24 Boulogne was on
the verge of surrender, and Calais,
twenty-four miles from Dunkirk, was
under bombardment by two hundred
massed German tanks.
Prime Minister Churchill feared that
if Calais fell, it might be impossible to
save the British Expeditionary Force.
On May 25 he sent a personal message
to the British troops that Ramsay had
transported to Calais, telling them:
“The eyes of the Empire are upon the
defence of Calais, and His Majesty’s
Government are confident you and
your gallant regiments will perform an
exploit worthy of the British name.”
The Germans captured Calais
that night, and on the morning of
May 26, Churchill reluctantly
issued an evacuation order for the
British Expeditionary Force. The
Admiralty officially informed
Ramsay: “Operation Dynamo is to
commence.”
Churchill expected that very few
of the British and French soldiers
at Dunkirk could be rescued. They
were bottled up in a corridor to the
sea, a pocket sixty miles long and
fifteen to twenty-five miles wide, and
this shrinking perimeter was under
assault. Dunkirk was their only hope
of escape, and by that time Hitler’s
advancing tanks were only ten miles

from Dunkirk. Ramsay’s superiors at
the Admiralty estimated that he might
rescue forty-five thousand men in
two days, before the enemy closed in.
Churchill figured the number rescued
would be even smaller, twenty to
thirty thousand. Director of Military
Operations and Plans Major General
Dewing declared that evacuation
through Dunkirk was impossible.
In a speech to the House of
Commons, Churchill called the
events in France “a colossal military
disaster,” adding that “the whole root
and core and brain of the British
Army” had been stranded at Dunkirk
and seemed about to perish or be
captured.
The first ships to spearhead
Operation Dynamo put to sea
from Dover on May 26, carefully
following “Route Z,” a path through
British minefields that Ramsay had
previously laid down in the English
Channel to hinder German U-boat
attacks on commercial shipping.
The ferryboat Mona’s Isle arrived
at Dunkirk in darkness, picked up
fourteen hundred troops, and departed
at dawn on May 27, retracing her path
along Route Z, which paralleled the
coast to Calais. In daylight, the ship’s
crew discovered that the coast was
occupied by German troops. They
encountered enemy shellfire and lowflying Messerschmitt aircraft that
raked their ship’s decks with cannon
and machine-gun fire. The Mona’s
Isle landed in Dover with twenty-three
troops dead, and sixty wounded.
Route Z was the shortest course
from Dover to Dunkirk, but Ramsay
immediately abandoned it. His
hydrographer had planned two
alternate routes. Ramsay adopted
Route Y. It was safer than route Z
but longer—eighty-seven, instead of
thirty-nine, nautical miles. This meant
ships could not make as many trips.
Another difficulty arose when
the German air force, the Luftwaffe,
launched a bombing campaign on the
harbor of Dunkirk. Several ships were
sunk in the inner harbor, blocking
access for other ships.
On May 27 Ramsay sent a senior
naval officer, Captain William G.
Tennant, to Dunkirk with a beach
party of twelve officers and 150
sailors to direct operations, and to
bring order out of the chaos.
They found thousands of hungry
and thirsty troops descending
in clusters to the beaches.
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Dunkirk was under almost continual
air attack. Tennant reported that the
British generals in Dunkirk were
expecting the German tanks to arrive
on the beaches within thirty-six hours.
He recommended evacuating most of
the troops from the beaches northeast
of Dunkirk.
Meanwhile, Tennant decided to
try berthing a ship along the east
mole, a breakwater for the harbor that
was three-quarters of a mile long,
built on cement piles, and topped by
a wooden walkway. It worked. He
informed Ramsay that there appeared
to be plenty of water. For the rest
of the operation, many troops were
evacuated from this east mole, which
functioned as a pier. Sixteen vessels
at a time could be berthed along the
mole. It was more than thirty times
quicker than lifting troops from the
beaches.
By the end of May 27, fewer
than eight thousand men had disembarked in England, while more than
three hundred thousand British and
French soldiers remained trapped
near Dunkirk. Ramsay sent destroyers
under cover of darkness to pick up
more men, but before dawn on May
28, German submarines and torpedo
boats discovered a place where Route
Y passed dangerously close to the
northern edge of the minefields
that protected it. The German naval
vessels lurked with their engines
off near this vulnerable spot until a
convoy of British ships appeared.
A German torpedo boat sank HMS
Wakeful, sending over seven hundred
men to their deaths—the victims were
mostly troops crammed below decks.
As other British ships in the area
rushed to aid survivors, a German
submarine torpedoed the destroyer
HMS Grafton, killing thirty-five army
officers. Other British destroyers then
mistook the British drifter Comfort

for an enemy torpedo boat and opened
fire on her, killing all but five men
aboard.
In response to this disaster,
Ramsay ordered minesweepers to
clear a new path, Route X, through
the minefields.
Another threat to Ramsay’s ships
came from the dive bombers of the
German air force. The German planes
were capable of striking a large ship
with bombs and machine-gun fire,
but they were less effective against
the small craft that began picking
up men from the beaches on May
28. Due to their diminutive size and
their ability to make quick evasive
maneuvers, the swarms of motorboats
that buzzed along the beaches proved
difficult targets for German aircraft.
The Luftwaffe bombed the men on
the beaches, but their bombs tended
to sink into the sand, which lessened
the force of the explosions.
The biggest ships that could
approach Dunkirk were passenger
ferries like the Queen of the Channel,
which had been used for cross-channel
excursions before the war. The Queen
of the Channel was able to embark 950
soldiers, who crammed her decks. She
was halfway back to Dover on May
28 when German bombs damaged her
rudder and starboard propeller shaft,
leaving her a motionless target for the
next attack, which sank her. Before
the ferry went down, most of the
troops aboard were transferred safely
from her sloping decks to a rescue
ship, but after the loss of the Queen
of the Channel, Ramsay decided that
his largest ferries should operate only
at night.
The German air force launched
massive attacks on the harbor at
Dunkirk on the afternoon of May
29; 180 Stuka dive bombers hit
the harbor at once, followed later
by formations of heavier bombers.

Under fire from German aircraft, rescuers pick up soldiers at Dunkirk.

The Sundowner, a fifty-eight-foot yacht owned by Charles Lightoller, was
among the “little ships” used in the Dunkirk evacuation. The owner, aged
sixty-six and retired, insisted on personally piloting his yacht to Dunkirk.
His crew consisted of his eldest son, Roger, and an eighteen-year-old
Sea Scout, Gerald Ashcroft. They picked up 130 men at Dunkirk. On
their return passage, they were strafed by a German fighter, but Charles
Lightoller, who was at the helm, managed to avoid being hit by zigzagging.
The Sundowner finally docked safely at Ramsgate with no casualties.
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their civilian owners. The massive
fleet of “little ships” departed from
British Channel ports before dawn
on May 30, and their arrival at
Dunkirk dramatically speeded up
the rescue operation. For the first
time, more men were evacuated
from the beaches than from the
harbor mole: 29,512 were picked
up from the beaches by small craft,
which carried them to destroyers
waiting offshore. Another 24,311
men walked out on the mole to
passenger ferries or other larger
civilian vessels docked there.
The French troops who had
been fighting alongside the British
Expeditionary Force were clamoring
to be evacuated to England with their
allies, but the French government
had been insisting that its soldiers
must remain in France. On May 31
the French government relented, and
Ramsay’s vessels began picking up
French and British soldiers in equal
numbers. French and Belgian fishing
trawlers joined the rescue effort, and
a total of 68,014 men were landed
in England that day. Most of the
remaining British troops crowded
the shoreline to be evacuated, while

British soldiers after their evacuation from Dunkirk.

two divisions of French troops
maintained a defensive perimeter to
keep the German tanks at bay.
The German tanks, which had
seemed invincible when they had
more room to maneuver, had difficulty
breaching the defensive line around
Dunkirk, but the German air force
could strike anywhere, strafing boats,
bombing ships, and dropping mines
to disrupt the routes between Dunkirk
and Dover.
June 1 was a day of continual
ferocious air attacks. Thirty-one
vessels were sunk, and eleven
damaged. The destroyer HMS
Worcester was attacked for thirty
minutes by dive bombers. She limped
back to Dover with 350 dead, and 400
wounded.
Despite the loss of four destroyers,
two minesweepers, and two personnel
ships, the lift continued. Of the
wounded, only those who could walk
were able to be evacuated. Stretcher
cases took up too much room. Yet
that day 64,429 men were safely
landed in England by midnight.
At 6:00 p.m. on June 1, Tennant
signaled to Ramsay:
Things are getting very hot
for ships; over 100 bombs on
ships here since 0530; many
casualties. Have directed that
no ships sail during daylight.
Evacuation by transports
therefore ceases at 0300, Sunday,
2nd June. If perimeter holds will

French soldiers, evacuated from
Dunkirk, land in England.
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The British Royal Air Force broke
up some of these attacks, but another
British destroyer and six of the
biggest merchant ships were sunk
in the harbor. This was in addition
to the destroyer HMS Wakeful, sunk
by an E-boat; the destroyer HMS
Grafton, sunk by the submarine U62; and the personnel ship Mona’s
Queen, sunk by a magnetic mine.
Another personnel ship, the Crested
Eagle, was hit by four bombs and
caught fire.
With the big ships seeming
increasingly vulnerable, on the
evening of May 29, Ramsay decided
to send every available pleasure boat
and fishing boat across the Channel
to Dunkirk. There were sloops,
drifters, yachts, ferries, cockle boats,
barges, trawlers, scoots, car ferries,
a fire float, and a dozen tugs, each
towing lifeboats and pulling boats.
Ramsay had supplied some maps,
but their passage through minefields
to Dunkirk was hazardous for some
boats with unreliable compasses and
no other navigational instruments.
Most of these vessels were crewed
by naval personnel or coastguards,
but a handful were manned by

complete evacuation tomorrow,
Sunday night, including most
French.
As more German aircraft appeared
over Dunkirk, Ramsay was forced to
scale back the operation after June 1.
The “little ships” were retired from
active duty, and therefore fewer men
could be picked up from the beaches.
After landing more than 64,000 men
in England on June 1, Operation
Dynamo saved only 26,256 on June
2.
At 10:09 a.m. on June 3, Ramsay
sent one final message to the
commanders of his rescue ships:
I hoped and believed that last
night would see us through, but
the French who were covering
the retirement of the British
rearguard had to repel a strong
German attack and so were
unable to send their troops to
the pier in time to be embarked.
We cannot leave our Allies in
the lurch and I must call on all
officers and men detailed for
further evacuation tonight to let
the world see that we never let
down our Ally.
An additional 52,921 French and
British troops were carried to Dover
on June 3 and 4. By that time 235 of
Ramsay’s vessels had been destroyed,
and the Royal Air Force had lost 177
aircraft in combat over Dunkirk and
the English Channel.
Under increasing pressure from
the Germans, the final contingent
of French defenders was unable to
reach the beaches to be rescued. At
9:00 a.m. on June 4, the French
defenders formally surrendered
Dunkirk. Between thirty and forty
thousand French troops became
prisoners of war. At 2:23 p.m. that
day, the Admiralty announced the end
of “Operation Dynamo.”
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The operation had rescued a total of
338,266 soldiers, two-thirds of them
British. The evacuation—hailed as a
miracle—gave a tremendous boost to
British morale. It affirmed Churchill’s
leadership and bolstered his argument
in Parliament against capitulation to
Germany. It also strengthened the
resolve of British citizens to defy the
Nazis.
After the evacuation was over,
Ramsay was flooded with messages,
letters of gratitude, and congratulations from rescued troops and their
families, as well as from military and
political leaders. On June 7, 1940, he
was awarded the Knight Commander
of the Bath. Winston Churchill
wrote, “This honour was deserved by
your successful execution of a most
difficult task.”

In describing the success of the
operation to the House of Commons
on June 4, 1940, Churchill made one
of his most famous speeches:
We shall go on to the end, we
shall fight in France, we shall
fight on the seas and oceans,
we shall fight with growing
confidence and growing strength
in the air, we shall defend our
Island, whatever the cost may
be, we shall fight on the beaches,
we shall fight on the landing
grounds, we shall fight in the
fields and in the streets, we shall
fight in the hills; we shall never
surrender.
Churchill, however, cautioned:
“We must be very careful not to assign

to this deliverance the attributes of a
victory. Wars are not won by evacuations.”
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Census Worker Invents
Counting Machines

By David Vachon
In 1879 nineteen-year-old Herman
Hollerith, a recent graduate of
Columbia University, was hired by
the United States Census Office in
Washington, D.C., to collect statistics
for the 1880 census. The population
of the U.S. had increased by almost
thirty percent since the previous
census in 1870, and officials hoped
that Hollerith, who had been an
“A” student majoring in engineering,
could help speed up tabulation of
statistics.
Hollerith worked under Dr. John
Shaw Billings, head of the vital
statistics department at the Census
Office. In 1881 Billings made
a suggestion to the younger man.
Hollerith later recalled, “He said to
me there ought to be a machine for
doing the purely mechanical work
of tabulating population and similar
statistics.”
Hollerith looked into how
population statistics were being
counted. He learned that there existed
a wooden device with paper on
rollers called the Seaton Tabulating
Machine. Its inventor, Colonel
Charles W. Seaton, was chief clerk of
the Census Office. Seaton had been
granted $25,000 by Congress for
designing the machine in 1872, and
it was being used on the 1880 census.
The device saved time by allowing
clerks to enter information onto a
single continuous form, whereas
previously they had had to enter it on
many forms. When the roll of paper
was full, it could be removed and cut

into sections for counting. Although
the Seaton Tabulating Machine made
the job of counting easier, it did not
do any counting by itself. Hollerith
realized that there was a growing
need in the Census Office for some
new method of tabulating.
Hollerith began designing a machine
that would use electrical contacts to
record and arrange information automatically. His inspiration was probably
the automatic telegraph, developed
ten years before. That machine ran a
strip of paper perforated with dots and
dashes over a metal cylinder where
electrical contacts, made through the
perforations, relayed the message by
telegraph wire.
Hollerith’s idea was to punch a
number of holes in a line across

Dr. John Shaw Billings.

a long strip of paper—each line
of holes representing statistics
about an individual. He would then
run this strip over a drum and
make electrical contacts through

the holes to operate counters to
read the information. Unlike the
Seaton Tabulating Machine, his
machine would count statistics
using electricity.

Herman Hollerith.
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Hollerith later recalled, “I went
back to Dr. Billings and said I thought
I could work out a solution for the
problem.” Hollerith invited Billings
to form a partnership and start a
business based on his invention, but
Billings declined. Hollerith wrote,
“He was not interested any further
than to see some solution worked
out.”
In the fall of 1882, Hollerith left
the Census Office to take a job as
instructor in mechanical engineering at the Massachusetts Institute
of Technology in Cambridge,
Massachusetts. Hollerith continued
his research there, and in his spare time
he drew up plans for his machine.
He would build a template with
holes and letters representing various
statistical items—for example, M for
male, and F for female. The template
would be placed over the long strip
of paper. Using an awl, he would
punch a series of holes in one line,
indicating a person’s gender, race,
country of origin, etc. He would then
feed the roll of punched paper over a
metal drum where a series of metal
pins, under pressure from springs,
would press against the paper. When
a pin met a hole in the paper, it
would press through the hole to the
drum below, completing an electrical
circuit and sending an impulse to a
relay switch to turn a counter ahead,
adding the new statistic. Hollerith

was confident that his idea could be
built, but he became concerned about
securing patents.
In the spring of 1883, Hollerith
decided to leave his job at M.I.T. and
apply for work at the U. S. Patent
Office as an assistant examiner. He
was eager to learn everything he
could about patenting before applying
for a patent for his machine. To get
the job, he asked for letters of recommendation from influential people he
knew. In one letter, written by Charles
W. Seaton, Hollerith was described
as having “a robust vigorous mind,
excellent judgment, [and an] immense
capacity for work.”
Hollerith landed the job and
immersed himself in patent law,
quickly becoming a skilled examiner.
By the following March, he left the
U.S. Patent Office, confident that he
knew how to secure the broad patent
protection he wanted for his tabulating
machine. To make a living while
building his machine, he advertised
himself as an “Expert and Solicitor
of Patents.”
In 1884 Hollerith applied for a
patent on his invention and persuaded
his sister’s husband, Albert Meyer,
to back him financially. Meyer gave
Hollerith an advance, and Hollerith
used the money to build his first
prototype.
When the prototype was completed,
Hollerith was pleased to see how
quickly the continuous strip of paper
could be read when passed over the
metal drum; but there was a problem
he had not considered. When information was stored along a continuous

strip, it was hard to retrieve. For
example, to extract statistics regarding
a specific ethnic group, you would
have to run miles of paper to count a
few citizens from that group.
While trying to find a solution to
this problem, Hollerith remembered
an incident on a train. He later wrote:
“I was traveling in the West and I
had a ticket with what I think was
called a punch photograph. . . . The
conductor . . . punched out a description of the individual, as light hair,
dark eyes, large nose, etc.” Hollerith
realized that using a separate card for
each individual was a brilliant idea.
If all the statistics about an individual
were recorded on a single card, that
card could later be stacked or filed or
collated. For instance, if a clerk was
compiling statistics on women in the
work force, all cards meeting those
criteria could be grouped together for
further examination, and the same
cards could be used again in some
other grouping.
In 1886 Hollerith decided to
redesign his tabulating machine for
use with punched cards. He was in
no hurry to get his invention onto
the market. Hollerith kept in touch
with Billings, Seaton, and others at
the Census Office, and he was aware
that the 1880 census was still being
laboriously counted in 1886. The
population of the United States was
expanding, primarily through immigration, and authorities at the Census
Office predicted that the 1890 census
would take thirteen years to count,
unless some new method of counting
was introduced. Hollerith planned to

supply his machines to the Census
Office for the 1890 census. He knew
he had under four years to refine his
machine, prove its efficiency, and
build it in numbers adequate to the
needs of the 1890 census.
Eager to test his new system,
Hollerith arranged, through Billings,
to use the machine to record and
read vital statistics at Baltimore’s
Department of Health. Using a
conductor’s hand punch, Hollerith
began transferring information from
the census forms to the cards. He
wrote: “I compiled the vital statistics
by punching [each card] with a
conductor’s punch. I punched down
one side, across the bottom and then
up the other side.”
Because the punch had short jaws,
the cards could only be perforated
around the outside edges. Hollerith
punched a thousand cards a day, each
with a dozen holes. His arms ached
from the effort. Clearly he would
have to design a punch that was
easier to use, but he had proved to
himself that punched cards were far
superior to strips of paper for filing
and retrieving information. He used
cards that were the same size as the
1887 U.S. paper currency so that
he could use ready-made containers
from the Treasury Department as card
boxes.
To simplify the process of reading
the cards, Hollerith designed a hand
press. The operator would place the
card on the base of the press, and
then lower the upper section, which
was equipped with an array of springloaded pins. Pins that did not meet
holes were pressed back, but pins that
aligned with holes passed through into
little cups partly filled with mercury.

Colonel Charles W. Seaton.

Census worker, 1890.

Method of storing census data
before Hollerith’s innovations.

A Hollerith punched card.

Hand-press card reader.

Robert P. Porter.
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As a pin entered the mercury, it
completed an electrical circuit that
actuated a counter, which showed
the statistic on one of many dials.
To speed up operations even more,
Hollerith invented a sorting box that
sat adjacent to the hand press. It
was a wooden cabinet with numerous
compartments, each with a separate
lid and a spring latch. The lid of each
compartment was wired to open when
a preselected statistic was counted.
This allowed the operator to read
the cards, and then to place them
in compartments ready for the next
compilation of statistics.
Hollerith’s machines worked so
well in Baltimore that his system was
adopted by the health departments
of the state of New Jersey and the
city of New York. In September of
1888, Hollerith signed a contract with
the Surgeon General’s Office of the
War Department for $1,000 a year
for use and maintenance of one of
his machines. Hollerith had the new
machine built in Boston by Western
Electric. He installed it personally
and taught the clerks at the War
Department to use it. To replace the
conductor’s punch, Hollerith designed
a “pantograph” punch with which an
operator could swing a handle over
a metal plate and select a clearly
labeled hole. Pressing the handle into
the hole on the metal plate pressed a
corresponding hole in the card.
When the contract came up for
renewal at the War Department, the
officer in charge of the machine
reported his “entire satisfaction with
its work.” Fifty thousand punch cards
had been made in a few months. The
officer reported, “It will be necessary
to have this machine to make them
available.” Hollerith was pleased to
see that the War Department was
becoming committed to his system.
In the spring of 1889, the new
superintendent of the U. S. Census
of 1890, Robert P. Porter, offered
Hollerith the job of heading the
Division of Vital Statistics at the
Census Office. (Billings had retired
from that position.) Hollerith was
flattered by the offer; but he was
afraid that if he took the job, he
would be disqualified from competing
for the contract to supply tabulating
machines for the 1890 census. He
declined.
Hollerith’s invention was heralded
by the New York Post in June of 1889
as “a machine which it is claimed will
do automatically and by electricity,
with correctness and dispatch, the
arduous work of tabulating a vast
amount of statistical information.”
In a letter, Porter urged the
Secretary of the Interior to form a
committee of well-known statisticians “to thoroughly investigate
the several systems of tabulation”
available in preparation for the 1890
census. Despite Porter’s mention of
“several,” there was a very small
number of systems of tabulation to
choose from.
Hollerith applied, and so did
another statistician named Charles
F. Pidgin. One of the commissioners,
William C. Hunt, a statistician of the
Census Office’s Population Division,
seeing that only two systems were in
the running, resigned as commissioner

to submit his own system. Hunt had
worked on the Massachusetts Census
of 1885. His method was to transcribe
information onto color-coded cards
that were then hand-sorted into groups
before counting. Hollerith’s other
competitor, Charles F. Pidgin, used
slips of paper inscribed in various
colored inks.
The contestants were each required
to use the same data from 10,491
inhabitants collected during the 1880
census. They would be judged on
how quickly they counted the information, and on how quickly they
processed it.
Hollerith used his pantograph
punch to record the data onto his
cards. His time was 72 hours, 27
minutes. Pidgin’s method took 110
hours, 56 minutes, and Hunt’s method
took 144 hours, 25 minutes.
In the second part of the test,
Hollerith’s tabulator processed the
cards in 5 hours, 28 minutes, while
Pidgin’s method took 44 hours, 41
minutes, and Hunt’s method took
55 hours, 22 minutes. Hollerith’s
method was so clearly superior that
Superintendent Porter put in an
initial order for six machines even
before the commissioners’ report was
published. Then in January of 1890,
Porter ordered fifty more machines.
Using Hollerith’s machines, the
census of 1890 finished ahead of
schedule and under budget. Hollerith
began marketing to insurance
companies and other business
interests. In 1911 he sold his
Tabulating Machine Company for
over a million dollars to a compact
of four corporations that later became
International Business Machines
(IBM) Corporation.
The Census Office continued to
use updated versions of Hollerith’s
electronic tabulators until 1951, when
it was replaced by the first modern
computer in civilian service, UNIVAC
1. Hollerith is widely considered to be
the father of automatic computation.
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This pantograph punch allowed operators to punch holes in cards placed
in the rear by inserting the awl at the front into the appropriate holes.

Woman demonstrates a card puncher.

Hollerith’s tabulators were replaced by UNIVAC-series computers during the 1950s.

Fairfax Organizes
New Model Army
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By Matthew Surridge
Thirty-year-old Sir Thomas
Fairfax and his father, Ferdinando
Fairfax, were significant landowners
in the north of England when the
English Civil War broke out in
1642. The Fairfaxes felt that King
Charles had violated England’s
unwritten constitution by seizing
arbitrary power, so they joined the
army that Parliament was creating
to oppose the king. Ferdinando was
made the overall commander of the
Parliamentary Army in the north,
and Thomas became a lieutenantgeneral of cavalry.
The younger Fairfax, nicknamed
“Black Tom” for his swarthy
complexion, was shy off the field,
with a melancholic temperament. He
had had some experience in war as
a youth, fighting in English battles
in the Netherlands, but he had little
background in leadership or formal
tactics. In battle, he tended to stumble
into dangerous predicaments, from
which he could extricate himself
only by acts of incredible bravery.
Early one morning in late November
of 1642, when Fairfax was leaving
the town where he and his unit
were stationed, he saw eight hundred
Monarchist soldiers entering the
other end of town. He raced back
to his slumbering camp, told the
guards to sound the alarm, and then
charged back toward the enemy,
followed by four pikemen and two
sergeants. He led this small band in

fierce resistance until the rest of his
unit joined him and drove off the
Royalists.
As a leader, Thomas Fairfax could
be rash. In 1643 he led an attack on
the city of Wakefield, held by three
thousand Royalist soldiers. He had
only eleven hundred men of his own.
At one point, sensing a breakthrough,
Fairfax charged forward alone,
capturing two enemy colonels but
separating himself from his men. He
then realized that his impulsiveness
had put a potential victory at risk,
and that his men needed their leader
to return to them. “So being well
mounted,” he recalled, “I rushed
from [the enemy] . . . & made my
horse leap over the work and so (by
a good providence) got to my men
again.” Swiftly bringing an artillery
gun up, he managed to press at the
point where his charge had weakened
the defenses, and ultimately he took
the city.
Despite Fairfax’s recklessness in
combat, he continued to win victories
for the Parliamentary Army, and
Parliament gave him command of
increasingly more men.
On July 2, 1644, Fairfax led
the Parliamentary cavalry in battle
against the king’s armies in a major
battle at Marston Moor. Late in the
afternoon, he got into trouble while
leading a charge of two thousand
inexperienced men on the right
wing of the Parliamentary Army; he
raced forward so fast that only four

Sir Thomas Fairfax.

hundred of his troops managed to
keep up with him. Wounded in the
cheek by a sword, he nevertheless
overcame the Royalist wing facing
him and forced them to break
into retreat. He then rode back to
retrieve the sixteen hundred men
that had been left behind. Neither
army wore distinctive uniforms, and
when Fairfax rode into a group of
cavalry, he was surprised to find
they were Royalists. The men he had
left behind had been scattered in his
absence.
When he realized his mistake,
Fairfax plucked from his hat the
blazon identifying him as a
Parliamentarian. He noted that the
enemy soldiers seemed relaxed and
disorganized, believing that they had
won the day. He calmly rode his
horse at a measured pace through
their haphazard ranks to the far side
of the battlefield, where he joined
his subordinate, Colonel Oliver
Cromwell. He and Cromwell then
led a division of cavalry back to the
right wing, where they caught the
muddled Royalists by surprise.
Fairfax and Cromwell were both
wounded in the ensuing melee, but
their men scattered the Royalist
cavalry. After that, the Parliamentary
cavalry hit and broke the Royalist
infantry, which resulted in victory for
the Parliamentary forces. Fairfax and
Cromwell were hailed as the brilliant
architects of that victory, but Fairfax
himself felt that he had been lucky.
His own daring had led him out too
far in front of his untrained men. He
had been able to recover and he had
secured the north of England for the
Parliamentarians, but he realized that
he needed to develop a less risky style
of leadership.
In the following months, Fairfax led
successful operations against pockets
of Royalist resistance. He twice led
sieges against Royalist castles, and
was twice wounded. At the end of the

year, he went to the city of York to
recover from his wounds and follow
the progress of the civil war in the
south of England.
While the battle of Marston Moor
had given the Parliamentarians control
of the north of England, King Charles
still led a major force out of Oxford
in the south of the country. The
Parliamentary forces in the south had
managed no more than a stalemate
against the king, and most members of
Parliament were dissatisfied with their
military commanders. The civilian
population was also angered, as both
sides would press men into service
and seize supplies from households
and villages.
In York, Fairfax learned that
Parliament was debating a series of
bills to reorganize the Parliamentary
army, changing it from a collection
of regional militias to a national army
of full-time professional soldiers. As
part of the reform, sitting members
of Parliament would be required to
resign their military commissions.
That meant that Fairfax’s father,
along with the entire high command
of the Parliamentary Army, would be
dismissed. They would be replaced by
a single general. Fairfax thought that
the proposed reforms were a good
idea; he was astonished, however,
when he discovered that Parliament
was poised to make him the overall
commander of the “New Model
Army.”
Fairfax had no particular ambition
for the leadership of the army, and he
doubted his own ability to command
such a large body of men. The reckless
heroics that had accounted for his
previous victories would not help
him deal with the political challenges
he would face as overall commander.
Besides completely reorganizing the
army, he would need to overcome
the increasing suspicion and hostility
that English civilians felt for both
sides in the war.

Reenactors stage a battle of the English Civil War.
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To his dismay, a motion to reform
the Parliamentary forces and create
the New Model Army with Fairfax at
its head was passed by the House of
Commons on January 21, 1645, and
by the House of Lords on February 4.
Fairfax told his close friends that he
intended to refuse the commission, but
they all insisted that he was capable
of leading the army and that he had
a duty to do so. He finally decided to
accept the offer of command, mainly
because he did not wish to disobey
Parliament.
On March 24 Fairfax received his
official commission in London, and
on April 3 began organizing the New
Model Army at Windsor. He decided
that the army must always pay fairly
for whatever supplies it collected
from private citizens. He hoped that
this policy would help Parliament
to win and maintain the allegiance
of the English people. At the same
time, he decided to focus on instilling
discipline among his troops to create
an army that would follow orders
under fire even without the example
of heroic leadership to inspire them.
By May 1 Fairfax had largely
organized the army but had assembled
only eighteen thousand of the twentytwo thousand men that he had been
ordered to assemble. He was ill with
a fever when he was ordered into
the field. He had hoped to lead the
New Model Army against the king’s
army and defeat it in battle, but the
committee that issued his orders had
other ideas. The Royalists had been
besieging the city of Taunton, one
of Parliament’s only strongholds in
the southwest of England, since the
previous summer. The New Model
Army was clearly strong enough
to raise the siege of the city, so
the committee told Fairfax to take
his men to Taunton to drive off the
Royalist forces. He was annoyed but
acquiesced.
When Fairfax set out for Taunton,
he was determined to maintain his
army’s discipline. Not only did he
want to establish order within his
ranks, but he also wanted to prove to
the people of England that they had
nothing to fear from the New Model
Army. He kept up a tough rate of
travel, averaging ten miles a day. He
kept strict order, managing a quick
rate of march, hanging deserters, and
making looting punishable by death.
He refused to give his own regiment
any special consideration; when its
officers insisted the regiment should
march at the head of the army, Fairfax
positioned it in the rear and led the
regiment for two miles on foot. After
that, the officers made no further
demands.
Discipline was soon well
established, but even before Fairfax
reached Taunton, he was issued new
orders. He was to send only about
five thousand men to aid Taunton,
and he was to lead the rest of his men
to Oxford to besiege the city. As the
king and his army were not then in
Oxford, Fairfax saw no point to the
order, but he did as commanded.
He reached Oxford and began a
siege, believing all the while that his
men could defeat the king, if they were
given the chance. Then news came
that the Royalists had successfully

attacked the town of Leicester. In
the wake of the attack, Parliament
gave Fairfax a freer hand. Fairfax
at once lifted the siege on Oxford,
and set out to engage the Royalist
army, which reports suggested was
heading southward toward Oxford.
He was eager to give battle but knew
that as commander of the army he
would have to maintain a sterner
self-discipline than he was used to;
he would rely on the discipline he
had instilled in his troops, rather than
expecting to win by leading a single
charge.
Late on June 12, Fairfax and the
New Model Army reached the village
of Kislingbury, just west of the town
of Northampton. His scouts captured
some Royalist soldiers, and Fairfax
learned that the king’s army was
near the town of Daventry, only ten
miles away. Fairfax sent scouts to
investigate, and they reported that the
king was hunting, apparently unaware
of Fairfax’s proximity. The Royalist
army, which appeared to be slightly
smaller than Fairfax’s, showed no
sign of expecting an assault. It was,
however, too late to give battle that
day. Fairfax arranged his men, and
rode around his sentry posts until 4
a.m., nervous about the upcoming
battle, and watchful for any sign that
the Royalists had gathered for a sneak
attack.
At 6 a.m. scouts reported that the
Royalists, who had learned that the
New Model Army was nearby, were
retreating. They were presumed to
be heading to the royalist stronghold
of Newark—seventy miles to the
north—that they could hold until
reinforcements arrived from the
forces still besieging Taunton in the
west. Fairfax called a hasty council
of war, and ordered his men to follow
the Royalists to force them to fight
before they could get to the secure
position of Newark.
By nightfall on June 13, Fairfax
and the New Model Army had reached
the town of Guilsborough, and almost
caught up to the Royalists, still sixty
miles from Newark in the town of
Naseby. One of Fairfax’s advance
units, entering Naseby, captured a
Royalist patrol dining at an inn. The
Royalists had no choice but to give
battle the next day or break into a full
retreat.
Fairfax brought his army up to a
ridge near King Charles’s position
early on June 14. He and Cromwell
scouted the field before them
closely. The Royalist army was on a

Oliver Cromwell.

hillside; Fairfax established his men
just behind a facing hill, hiding his
full strength in the hope of drawing
Charles into an attack on his position.
Rather than lead the battle from
the front, as commander, Fairfax
positioned himself at the head of the
Parliamentary reserves.
A heavy mist settled over the field.
At about 10 a.m., as Fairfax waited,
the Royalists moved forward, not
realizing how many men Fairfax had
behind the ridge. Fairfax ordered
his army to advance, and the battle
began.
The Royalists fought tenaciously.
The Parliamentary front sagged as
one of the Parliamentary generals was
wounded. Then a Royalist cavalry
charge overran the Parliamentary
left.
The Royalist cavalry continued on
far to the rear, apparently aiming to
sack the Parliamentary baggage train.
Upon seeing the Royalist maneuver,
Fairfax led his reserve into the fight,
supporting his front lines. He threw
himself into the battle, struggling
alongside the rest of his soldiers.
He had soon lost his helmet, but his
vigorous fighting raised the morale of
his men. One later wrote: “Had you
seen him and how his spirit was raised,
it would have made an impression on
you never to be obliterated.” Fairfax’s
left wing rallied. The Royalist advance
was stopped.
As Fairfax held the centre,
Cromwell launched a well-timed
cavalry charge that broke the Royalist
left. The Royalist right was then
involved in a battle far behind the
Parliamentary supply camp, taking
fire from a unit of musketeers. Only
one regiment of Royalists remained
unbroken. Fairfax rapidly organized
and executed a quick pincer attack—
some of his men pinned the Royalists
down with a frontal assault, while

Fairfax himself led a cavalry unit to
strike them from the rear.
Rather than commit his reserve, the
king retreated. The Royalist forces in
battle behind the lines broke away
and followed. Fairfax and Cromwell
had carried the field.
Fairfax took five thousand
prisoners, and captured all the king’s
artillery and baggage. He also captured
the king’s diplomatic correspondence,
which he knew could be published
to devastating propaganda effect. He
had lost two hundred men, while the
Royalists had lost one thousand. The
battle had been a devastating blow to
the king, whose army had effectively
been destroyed. Fairfax knew that if
he could consolidate the victory by
defeating the other Royalist force at
Taunton, then the entire war could be
brought to a swift end.
Fairfax led his army on a rapid
cross-country march toward the town
of Taunton, about 130 miles away,
pausing only to re-secure the city
of Leicester. Near Dorchester, he
encountered a large group of armed
locals. He found that these so-called
clubmen had gathered to protect their
lands from both armies.

“Pikeman’s pot” helmet worn by
infantrymen during the English
Civil War.

During the English Civil War, Parliamentary and Royalist armies battled
for control of England.
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Fairfax met with their leaders. They
demanded that he declare a cease-fire.
He refused, stating that the letters he had
captured suggested that the Royalists
were planning to bring soldiers into
England from Ireland and France.
Fairfax argued that a speedy
Parliamentary victory was the best the
clubmen could hope for, and pointed
to the discipline of his men, who had
obeyed Fairfax’s stringent rules and
had not raided the locals for supplies.
The clubmen agreed to allow the army
to continue unmolested.
As Fairfax approached Taunton
on July 8, the Royalists withdrew
southeastward. Fairfax pursued them,
and the Royalists fell back to the town
of Langport. But as Fairfax prepared
to follow them, scouts informed him
that three Royalist cavalry brigades
had been sent toward Taunton.
Fairfax decided to split his forces
to keep Taunton secure, and sent four
thousand men back to the town. With
his remaining ten thousand men, he
caught up with the seven-thousandstrong Royalist force late on July 9.
Rather than fight, the Royalists again
fell back the next day toward the
fortified town of Bridgwater. Although
they had established a defensive
position to cover their retreat, Fairfax

decided that he could trust his men
to bear up under sustained fire. He
ordered an attack.
The Royalists had established
themselves on top of a ridge. The only
means of approach to the ridge was
through a narrow lane. Two artillery
guns covered the lane, and snipers
were posted in the woods on either
side of the lane.
Fairfax ordered an artillery barrage
that knocked out the Royalist artillery.
Next he ordered musketeers to advance
through the woods that bordered the
lane to try to distract the snipers.
Then he sent two divisions of cavalry
to ride through the lane to reach the
Royalist forces.
Fairfax’s men followed his orders
perfectly. The cavalry rode through
the sniper fire to give battle to the
Royalists, who broke and fled.
Fairfax’s tactics had won the battle.
Fairfax went on to capture the town of
Bridgwater.
Over the next two years, he
eliminated remaining pockets of
Royalist resistance. He had proven
himself as a general, and won the
English Civil War.
Despite his now-unquestioned talent
as a general, Fairfax continued to be
uncomfortable in his role, especially

given the political responsibilities that
came with it. Late in 1648 he was
named as one of the judges who were
to try King Charles following the
king’s capture. He refused to take part
because he believed in a constitutional
monarchy under a relatively powerless
king rather than a republic. He opposed
Charles’s execution but found he did
not have the political sway to prevent
the monarch’s death. Fairfax finally
resigned his commission as head
of the New Model Army in 1650,
when the army was ordered to invade
Scotland to prevent military action that
Parliament believed the Scots were
planning against England. Fairfax did
not believe that the Scots presented
an imminent threat to England, and
did not feel that he could in good
conscience lead an invasion.
Fairfax returned to the north
of England to tend to his family’s
lands. Cromwell succeeded him as
commander of the New Model Army,
and in 1653 established himself as
head of government for life as “Lord
Protector” of the Commonwealth
of England, Scotland, and Ireland.
Fairfax was elected as a Member of
Parliament for Yorkshire in 1658, and
when Cromwell died the next year,
he raised a body of men in northern

England in support of the restoration
of the monarchy and the coronation
of King Charles II. Fairfax believed
that the country’s best hope for the
future lay in the return of a monarchy.
He believed that a restored monarchy
would learn from the civil war and
Cromwell’s assumption of power
to maintain a subservient position
relative to Parliament and moderate
the powers it claimed for itself.
The monarchy was restored in April
of 1660. Fairfax died late in 1671.
After the Restoration, the New
Model Army was officially disbanded
except for two regiments, the
Coldstream Guards and the Royal
Horse Guards, which continue as
units in the British army to this day.
During its existence, the New Model
Army established new standards for
professionalism in English armies,
and established the red coat as the
traditional garb of the British soldier.
SOURCES:
Kenyon, John. The Civil Wars of
England. London: Weidenfeld and
Nicolson, 1988.
Wilson, John. Fairfax: General of
Parliament’s Forces in the English
Civil War. London: John Murray,
1985.

Clinton Pushes Ahead
With Controversial Canal

DeWitt Clinton.

By Paul Chrastina
DeWitt Clinton, who became
mayor of New York City in 1803,
was an enthusiastic amateur naturalist
who collected biological specimens
for the Linnean Society of London.
He also wrote and published articles
about the history, geology, and natural
resources of New York State.
After his first term as mayor ended
in 1807, Clinton began reading a
series of essays that appeared in a
western New York State newspaper,
the Genesee Messenger. The author
of these essays, Jesse Hawley, was
locked up in a prison cell, serving
a twenty-month sentence for not
repaying the debts that he had incurred
as a flour merchant in western New
York State. Hawley believed that his
business had failed due to the high
freight rates that he had paid to cart
flour from western farms to eastern
cities. His jailhouse essays promoted
the idea that a canal should be dug
to connect the Hudson River to Lake
Erie. Hawley argued that such a canal
would benefit the entire United States
by lowering freight rates from the
farms of the Great Lakes region to the
markets of New York City.
Clinton liked Hawley’s idea.
Increasing numbers of settlers were
pushing westward into the territories
of the upper Midwest, but intervening
mountain ranges effectively cut these
pioneers off from easy contact or

commerce with the Atlantic coast.
A canal following the Mohawk
River, nestled in a broad east-west
valley between the Appalachian and
Adirondack Mountain Ranges, could
provide a faster, easier, and more
profitable alternative to the poorly
maintained, unreliable trails and
crude, stone-paved “turnpikes” that
linked America’s eastern and western
populations. It would also channel
most of the agricultural wealth of the
Great Lakes region down the Hudson
River to New York City.
Clinton began organizing political
support for Hawley’s canal. He and
other New York politicians tried to
persuade the federal government
of the United States to finance the
building of a Mohawk Valley canal in
1809, but President Thomas Jefferson
felt that the sheer scale of the project
posed insurmountable economic
difficulties. Jefferson was a champion
of western expansion, but he also felt
that the federal government should
remain modest in scale and thrifty in
budget. He wryly commented that the
canal was a “very fine project, that
might be executed a century hence.”
In the course of crossing the entire
state of New York, the man-made
waterway would have to raise and
lower vessels a total of nearly six
hundred feet from the confluence of the
Mohawk and Hudson Rivers at Albany
to the Lake Erie waterfront in Buffalo.

page eleven
It would have to be constructed
through miles of swamp, dense
forests, steep ridges, and plateaus
along the way.
Clinton felt that these obstacles
could be overcome, and he set out
to persuade the New York State
legislature to fund the canal. In 1810
he helped to establish the Erie Canal
Commission, which was appointed
by the state legislature to map the
route of a possible canal.
The work of this commission was
interrupted by the War of 1812, a
controversial conflict that divided
America into bitterly angry prowar and anti-war factions. Although
Clinton had begun his career as
a member of the DemocraticRepublican Party (which later became
the Democratic Party), he switched to
the anti-war Federalist Party when the
fighting began in June of 1812.
Clinton quickly became a leader
of the Federalists, and in the fall
of 1812, he ran for president of the
United States against the DemocraticRepublican incumbent, President
James Madison, who had declared
war on England that spring. Clinton,
who promised to negotiate peace if
elected, ran a strong race in the evenly
divided nation, but Madison eked out
a narrow victory.
Madison’s running mate had
been the sitting governor of New
York State, Daniel D. Tompkins, so
when Madison won the presidency,
Tompkins resigned to become vicepresident of the United States. New
York then held a special gubernatorial
election that Clinton entered and won
by a landslide.
By becoming governor of New
York State, Clinton positioned himself
to promote his dream of a canal, but he
had to put the project on hold during
the War of 1812, as battles raged
along the border between Canada and
New York State. This border warfare
culminated in September of 1814
at the Battle of Plattsburgh, where
Americans defeated a large British
invasion force.
An end to the war was negotiated
soon afterward, and Clinton
promptly resumed his campaign to
build an artificial waterway through
the now-peaceful Mohawk Valley.
On December 30, 1815, Clinton
addressed a meeting of one hundred
prominent New York civic leaders
at City Hotel on Broadway, where
he told them that the canal would
transform New York into “the greatest
commercial city in the world.” He
predicted that the canal would also
speed settlement of the West: “Great

Jesse Hawley.

manufacturing establishments will
spring up, ” he said. “Agriculture will
establish its granaries and commerce
its warehouses in all directions.
Villages, towns, and cities will line
the banks of the canal and the shores
of the Hudson from Erie to New
York.”
At the end of the meeting, a majority
of the participants voted to bring the
issue to the attention of the New York
State legislature. A thousand copies
of Clinton’s speech were printed
and sent to congressmen, municipal
leaders, and other influential citizens
with requests for endorsement and
financial backing.
As a result of Clinton’s aggressive
lobbying, thousands of pro-canal
letters flooded the state capital in
Albany, and the legislature appointed
a commission to survey the proposed
canal route and seek financial aid
from the federal government.
On November 10, 1816, the Erie
Canal Commission, led by Clinton,
presented a petition to Congress
asking for construction funds. A
month later the appeal was bundled
into a piece of legislation called the
“Bonus Bill,” which would invest
profits earned from governmentowned bank stock in a variety of
“internal improvements.” The bill
passed both the House and Senate,
but it was vetoed in March of 1817
by outgoing President Madison, who
objected that the federal government
had no constitutional right to fund
projects that would favor one area of
the nation over others.
Clinton had outraged many leaders
of Madison’s Democratic-Republican
Party by opposing the War of 1812
and by abandoning their party to
join the Federalists. He realized that
despite broad public support for
the canal, his enemies would try to
block construction of the waterway
as a means of ruining his civic and
political ambitions.
Abandoning hope of federal help,
Clinton put all of his efforts into
persuading the New York legislature
to finance the canal “on the credit of
the state.” Many heated debates were
held, in which Clinton’s opponents
criticized the canal as an unjustifiable
squandering of state funds. Despite

the opposition, a canal bill narrowly
passed both houses of the state
legislature; but before Clinton could
sign it into law, it had to be approved
by the New York Council of Revision,
five legal authorities who evaluated
every new law to make sure that it
conformed to the state constitution.
The council was deadlocked, with
two members for the canal and two
against it. The deciding vote had to
be cast by New York State Chancellor
James Kent, who had expressed some
reservations over the wisdom of the
project but had not yet declared his
vote.
On March 15 the Board of Revision
met to formally decide on the canal
bill. During the deliberations, the
former governor, Daniel D. Tompkins,
entered the chamber and asked to
speak. Tompkins advised against the
bill, but instead of repeating the wellworn fiscal argument, he invoked
the fear of another war with Great
Britain. “The late peace,” he said,
“was a mere truce, and the credit
and resources of the State should be
employed, not in great civil works
like this, but in preparing for war.”

Tompkins’s argument proved
counterproductive. Chancellor Kent,
who had staunchly opposed the War
of 1812, asked him to elaborate,
prompting Tompkins to predict
that a renewal of hostilities with
Great Britain was likely within two
years. Kent then abruptly stood and
addressed the council. “If we must
have a war, or have a canal,” he said,
“I am in favor of the canal. I vote for
the bill.”
With his political enemies at least
temporarily bested, Clinton moved
quickly to begin construction,
ceremonially breaking ground on
July 4, 1817. To demonstrate the
practicality of the project, the first
section of the canal was begun in
the middle of the state. This ninetysix-mile stretch had the advantage of
passing over relatively clear and level
ground, requiring no locks to raise
and lower boats. When it was finished
in 1819, it went immediately into use
for the benefit of mid-state farmers
and businessmen. Popular support for
the project grew, allowing Clinton to
win reelection to the governorship in
1820.

A series of locks carried the canal up the Niagara escaprment at Lockport,
New York.

From Albany on the Hudson River to Buffalo at Lake Erie, the Erie Canal needed to run 363 miles across New York
State over an elevation differential of 565 feet.
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This success was grudgingly
protested by the governor’s detractors,
who could do little but disparage the
achievement, spitefully nicknaming
the canal “Clinton’s Ditch.”
The ultimate success of the
canal was still far from certain. The
workmen and engineers in charge of
the project had no prior experience
building canals. The labor on the
central section had been mostly
performed with picks, shovels, and
wheelbarrows. The next phases of
construction, however, presented
greater challenges, calling for a total
of eighty-three locks to raise boats
more than four hundred feet between
the Hudson River and the town of
Utica, and to overcome another two

hundred feet in elevation westward
to access Lake Erie. In addition, the
eastern and western sections of the
canal had to cross more numerous
tributaries of the Mohawk River. The
smaller of these streams were run
through culverts excavated below the
bed of the canal, but larger rivers
demanded the building of massive
stone aqueducts that carried the
canal in wooden troughs over the
natural waterways. With each mile
that the canal crept to the east and
west, unforeseen complications and
adverse conditions had to be dealt
with, mainly by trial-and-error.
Work on the canal proceeded
with overwhelming public approval.
Jesse Hawley, who had resumed his

Clinton triumphantly sails from Buffalo to New York City via the canal.

Symbolically “wedding the waters,” Clinton pours a cask of Lake Erie
water into the Hudson River at Albany.

career as a merchant after serving
his twenty-month prison sentence
for debt, became a good friend of
Governor Clinton, who praised him
for inspiring the idea of the canal. In
1820 Hawley was elected a member
of the New York State Assembly from
Genesee County.
Clinton’s political enemies quit
trying to stop the canal project, but
their personal animosity toward
Clinton was undiminished, and they
devised new tactics to drive him
out of office. In 1821 they gained
a majority in a state constitutional
convention and voted to shorten the
term of governor from three to two
years.
Clinton declined to run for reelection in 1822, deciding to
concentrate on his duties with the
Erie Canal Commission. He was
eager to finish the canal, 180 miles
of which were in use from Rochester
to Little Falls. A year later, ninety
more miles between Little Falls and
Albany were opened for navigation.
Six months after that, in April of
1824, a nineteen-mile section west of
Rochester opened, leaving the canal
just seventy-five miles short of Lake
Erie.
As completion of the work
seemed to be in sight, a majority
of Clinton’s political enemies in the
state legislature successfully voted
for his removal from the Erie Canal
Commission. Clinton took this setback
philosophically, remarking to a friend:
“I am now without any public trust
. . . and if I can do no official good,
I certainly am deprived of the means
of doing mischief.” This politically
motivated expulsion, however, was
widely criticized by Clinton’s outraged
supporters. Meetings were held in
Rochester, Geneva, and Buffalo to
protest the resolution, labeling it
“an act degrading to the character
of the state, a violation of justice,
and an outrage on public opinion.”
Public indignation led to Clinton’s
being nominated for governor by
the independent “People’s Party,”
in September of 1824, and he was
returned to the governorship in that
November’s election.
The push to complete the last
section of the canal proved to be
the most challenging, as its route
ran into the steep, seventy-five-foothigh bedrock barrier of the Niagara
escarpment at Lockport, New York.
Extensive drilling and blasting were

A viaduct, a bridgelike structure, carries the Erie Canal across the Mohawk River.

needed to accommodate a double set
of five locks, necessary to facilitate the
passage of westbound and eastbound
traffic. As the excavations began,
however, none of the drills available
were sturdy enough to penetrate the
dense limestone of the escarpment. A
hundred-dollar reward was offered for
anyone who could provide a solution
to this problem, and in response a local
blacksmith invented a tempered drill
bit that proved equal to the task. The
hand-drilled holes were packed with
a recently invented explosive called
DuPont’s blasting powder, which
was three times more powerful than
ordinary gunpowder. As the cut grew
deeper, tons of shattered rocks were
removed from it by timber derricks
powered by horse-driven treadmills.
The locks were completed on June
25, 1825.
Eight years after work had begun,
the Erie Canal officially opened on
October 26, 1825. To celebrate the
achievement, cannons were stationed
within earshot of each other along the
length of the canal and the Hudson
River. As Governor Clinton and
his family boarded the packet-boat
Seneca Chief in Buffalo, the cannons
were fired in relay down the entire
length of the canal and the river to
New York City.
Clinton sailed from Buffalo to New
York in ten days, delivering speeches
at towns and cities along the way.
Arriving at the mouth of the Hudson
River, he poured a cask of water from
Lake Erie into New York Harbor to
mark the “Wedding of the Waters.”
Clinton was elected to his fourth
term as governor in 1826. Less than
two years later, on February 11, 1828,
he died in office at the age of 58.
The Erie Canal lived up to Clinton’s
promises by opening the West to
further settlement and commerce.
Cargo that had cost one hundred
dollars per ton to transport by road
could be moved on the canal for ten
dollars per ton in a much shorter time.
The original canal, which measured
forty feet wide and four feet deep,
was enlarged in 1862 and again in
1918, when it was renamed the New
York State Barge Canal. It remained
the most economical way to move
freight across New York until the
early 1950s, when air and truck traffic
superseded its commercial utility.
Today the canal is primarily used by
recreational boaters.
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