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f_E!REHEIRD

This report has been prepared to satisfy in part the research
needs as enumerated in RSP CHOH-H-12, Historie Structures Report,
Farts I and II, Locks on the Chesapeake and Ohio Canal., A4s proposed
by Acting Park Superintendent Robert W. Bell, this report was to be
a thorough historic study of all lift locks along the C & O Canal to
insure that there will be "an sccurate and historic restoration" of
those locks which it is administratively determined to restore.

When research for the subject RSP was underteken, it was appar-
ent that in the time allocated for the project it would be impossible
to prepare a Historic Structures Report to encompass all the locks on
the canal. It was therefore determined to focus this report on the
Composite Locks, as Lock No.6&, which is to be restored in Fiscal Year
1968, is of this type. RSP CHOH-H-12 accordingly deals exclusively with
the Composite Locks, A Supplemental RSP will have to be prepared and
scheduled for the Mascnry Locks.

A number of persons have assisted in the preparation of this
report. Particular thanks are dus to Superintendent Dean McClanahan
and Supervisory Rangeyr Robert Bell for their assistance at the site;
to Architect Archie Franien for sharing his knowledge of construction
technigques on the canal; to Frank Sarles for reading the manuscript;
and to Mrs. Lucy Pope Wheeler for her painstaking werk at the type-

writer, and editorial assistance.

Washington, . C.
March 21, 1568
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MICHAEL BYRNE FAILS TO BUILD THE TUNNEL HOLLOW LOCKS

By 1836 the board of Directors of the Chesapeake and (hio Canal
Company was ready to take steps to secure capital with which to begin
construction of the "S0-mile section' between Dam No. 6 and Cumberland,
Maryland. Bonds to a value of §3,000,000 were issued in that vear by
the State of Maryland. This subscription, however, scon involved the
Company in a tangled and increasingly precarious financial situatiom.
Trouble was encountered in obtaining the bonds or proceeds from their
sale; consequently the Company, although the surveys had been completed,
had insufficient capital to czll for bids for construction of the canal
above Dam No, &, Delays had occurred in implementing the law, while
Maryland politics necessitated the postponement of the appointment of
state commissioners to negotiate the sale of the bonds. By the end of
March 1837, the Board of Directors had determined to purchase the bonds
on behalf of the Company, if the state agents in Europe failed to mar-
ket them. A provisional cemtract was drawn up.

Chief Enpineer Charles B, Fisk on May 1, 1837, recommended to Com-
missioner George Bender {who in 1835 had been given the task of super-
vising construction of the Canzl above Dam No. 5) that whenever the

Board deemed it advisable, '"to put more work under contract," he would

1. Welter 5. Sanderlin, The Great National Project, A History of
the Chesapeake and Ohio Canal (Beltimore, 19k&), 129-13D,



recommend the letting of the entire line frem Dam Ne.6 to Cumberland.
If the Board sanctioned his suggestion, Fisk would recommend that
Assistant Engineer Ellwood Morris, with his rodman (A, H., Williams),

be left in charge of the division from Licking Creek to Hancock. More-
over, it was intcnded that Morris have supervision of that section of
the line east of the arca over which Charles H. Randolph had jurisdic-
tion. Thisz section would include the Tunnel, ower which he already
had general superintendence through Assistant Engineer Henry H. (ungan.
Fisk believed that Dungan cught to continue to oversee work at the
Tunnel,

Randelph at the same time would be in charge of construction from
Section No. 3724 to Sectien Ko. 349, As heretofore he would overscc
the work at the Qldtown beep Cut, Section Wos. 333 and 334,2

The Board, on June 15, advised Bender that after srudying Fisk's
recommendations it had determined to let contracts in August, "em-
bracing all the line between Cumberland and the Narrows, a distance of
ten miles." At the Narrows temporary locks could be placed by which
the navigation from Cumberland could be accommodated one year earlier

than by a continuous canal. Between the karrows and Dam Ne.6, the most

2. Fisx to Bender, May 2, 1837 (Lirs. Beecd., C & O Co.}. A4iZ
ranuscripl souree material referred to in this report are depesited in
Record Group Ho.T9, Department of the Interior files, Yational Archives
gnd FEecords Center., Morris' crew included, besides himself and Jungan,
Senjamin F, EBrannan, Feltorn Hendersen, James “honpson, Morgan Srively,
a1d Thowas Siprder.



difficult sections (the cost of which had been estimated to excoed
$20,000 each), together with such less costly sections as Chief Engin-
€Y Fisk believed necessary in the construction of thase costing over
$20,000, would also be put up for comtract. Fisk had alerted the Board
that 58 sections would be involved. Proposals at the same time would

=1
be invited for the remaining locks, culverts, and aqueducts.”

In view of the decision to award contracts for construction be-
tween Dam No.& and Cumberland, as many of the "engineering corps'' as
could be spared from their other duties were turned to “revising the
lins and setting stakes, many of which had been displaced by accident
or design,"”

On June 14, 1837, the Company inserted in the area's newspapers
an annauncemsant:

At the Office of the Commissioner of the Canul at

Hlancock until the 2d day of dugust, and at this

Office until the 3d day of August next, inclusive,

proposals will be reccived for constructing fifty-

eight sections of the Chesapeake and Chic Canal,

three aqueducts, twenty locks of 8 feet lift each,

and seventy culverts on the line thereof.
The work in question was located between Dan No.6 and Cumberland, and
covered about 2% of the 50 miles between these points. The sections

would be staked and the linc ready for examination by July 1. It had

been estimated by Company enginecrs that the "cost of the work . . .

3. Ingle to Bender, June 15, 1837 (Ltrs. Sert, T & O Co.}; 8th
drm, fipt., £ & J Canal Co,



offered exceeds two million of dollars; and the general health of the
country through which it is to pass' was believed to be as "good" as
that of any other line of public works currently in progress.h

The Committee on Contracts reported on September 29, 1837, after
opening and zhstracting the bids, that James Camcron was low hidder
for Lack No.56, James Wherry for Locks Nos.57 and 58, and Michael
Byme for Locks 59-66. The next day the Beard of Directors wrote
the successful bidders, informing them that their proposals had been
accepted. Bur as the Company had not consummated its negotiations
for the sale of the $3,000,000 of 6 percent bonds of the State of
Maryland (the proceeds of which were to fund the noew work), ne money
could be disbursed to the contractors. Until the bonds were marketed,
the Company would be unahle to make payments on estimates, except
through use of notes about to be issued, ”

Mearly nine months passed before Byrne signed iis contract. On
May 30, 1838, Chief Enginecr Fisk notified Assistant Engineer dorris
of the Tunnel Besidency that Byrne would build Locks MNos,52-60 "at
prices with which you will be furnished, and which will without question

carry him through, and with which he is satisfied." Byrne would be

L. Jcurnal of Proceedings of the President & Jirectors, &dver-
“isement Ha.58.

5. Proceedings of the President and Board of Directors, E, 318-
319; lugle to Frati, Sept. 30, 1837 (Ltrs. Sent, C 2 C Zo. ).




paid as follows:

ashler per superficial foot . . . . . . . . . .§ L.10
1-foot coping per linmeal foot . . . . . ., . . . 2.20
2-foot coping per lineal foot . . . . . . . 1
Quoins per foot vein including &c the ashler

upen them per foot vein . . . . . . ., . . . . 11.00
Backing per per¢h . . . . . . . .. . . . . . . 2,20

Project Engineer Dungan would use these figures to calculate the
money due Byrne on his contract and then draw up twe estimates--onc
for Locks Nos.59 tp 66, and the other for roads, railroad cars, and
tracks built to facilitate the construction of these eight locks.
Three thousand dellars had been budgeted by the Board of Directors
for construction of facilities to get the stone from the quarries to
the lock sites in Tunnel Hollow and belnw.6

These locks were to be built in accordance with specifications
formulated by Chief Engineer Fisk and his staff in 1837, A copy of
the specifications is found in Appendix A,

As the stone for the lucks in Tunnel Hellow would have to be
hauled from the quarry in Twigg Hollow, ahove the Lock Ne.&l site,
Byrne turned & crew under James Lambie to building a railway on which
horse cars would he emploved. Work on the railway lagged, and it was
February 28, 1839, before Lambic reported that §2,206.12 1/2 had bheen

expended on it. He broke down the costs into categories, which were

§. Fisk to Morris, Feb. 11 & May 30, 2838 (Ltrs. Reed., Morris).



as follows:

For Labor--grubbing, grading, and laying tract

926 1/2 days--labor, at $1.25 per day, . . 51,158.12 1/2

48 days--blacksmith, at $1.75 per day, . . 84,

2 1/2 months blacksmith at $16 per month,, a0,

63 duys labor--superintendent at 32 per day 130,

28 kKegs of powder at 33.75 per keg 105
$1,517.12° 177

Timber--including cost of delivery

164 1/2 days--carpenter,at $1.75 per day $287.87 172

141 3/4 days--labor, at $1.25 ner day 177,18 3/4

133 days--horses, at $1.00 per day 133.

77 3/4 days--drivers at $1.25 per day 70,93 3/4 T
S58G, 00

Meanwhile, Assistant Engineer Morris had heen devoting much thought

to the positioning of Byrne's locks, the amount of excavation required
for the lock pits, and the type of foundations needcd. On December 7,
1838, he forwarded to Fisk his estimate of the cost to the Company of
the excavation and masonry of four locks, each of eight-foot 1ift,
located in Tunnel Hellow. In obtaining this data he had made calcula-
tions siting the locks in three locaticns. He reported:

Position Excavation Additicnal Masonry

Position projected on survey
of December 1, 1836 . . . . . 11,000 perches 3,601 perches
cost §56,111.
Each lock moved up 200 fcet
above position ene . . ., ., . 19,100 perches 3,167 perches
cost $63,487.

f. Lambie to Fisk, Meb. 28, 1839 (Ltrs. Reed, Yorris).



Each lock moved up the length
of its pool above position one . . , 22,000 perches 1,943 perches
cost 350,611

Excavation figured at x 1.50 per perch

Masonry calculated at x 11. per perch.B

Lock No.61 was nearest the quarry Byrne had opened at the head of
Twigg MHollow. It was also the first lock site reached by the railway
built under Lambie's supervision, Consequently, Byrne in assigning
construction priorities gave it the highest, as with a tight money
market the cost of tramsporting stone for this lock would be less than
for the other seven he had contracted to build in the spring of 1838,

To enable Byrne's people to get started, Morris had onc of his
assistants, Benjamin F, Brannan, prepare figures as to the amount of
earth that would have to be removed in excavating the pits for Locks
Nos .60 and 61,9 {A copy of the computations and drawings by Brannan
iz found in Appendix B).

Morris, at the sume time, prepared a "modified scale' for Lock
No.G6l, computing it at $10 per perch, and allowing $1 rer perch for

the construction of the railway. According to this revised scale

b. Morris te Fisk, Dec., 7, 1838 {itrs. Becd., {hief Enginecr).

9, 'Brannan's Calculaticns of the Pits of Locks 60 & 617 (Ltrs.
Sent, Morris),



Byrne was to be allowed:

Material Per Perch Ko. of Perches Amount
Cement and sand x 5 1.00 X 1150 = $1,150

Laying all arcund 2,20 1154 2,530.,50
Backing delivered 2,50 750 1,875
Cut stene (coping 18,00 40 720
{queins 22.00 30 660
fashler 14.00 330 4,620

$17,555.50

1150 perches x $10 $11,5040.00

555,50

The cost of drywazlling and paving was estimated at $3.50 per
perch, One dollar per perch could be charged against the cost of
laying, which would make the charge for the stone delivered, £2.50
per perch.lG

In the autumn of 1838 Byrne put a crew to work in the quarry in
Twipg Hollow cutting stone for Lock Noiﬁl,ll He hoped that sufficient
stone would be on hand when the pits for Lock Nos.60 and 61 were ex-
cavated to begin laying stone immediately. The pit for Lock No.61 had
been dug and the foundation built by the carpenters and their helpers
by early March 183%. Byrne's stone masons were now ready to move in.

Before they commenced laying stone, Assistant Engineer Morris notified

Byrne that he had "fixed upen the heights of the courses of Lock No.61."

10. "Perch Scale of Lock 61" (Ltrs. Sent, Morris),

11. In Bovemher Syrne had 34 wen and one horse working in the
querry, dbut in December this force was reduced to 12 men, At the same
time, Lambie added to his crew working on the railway from the gquarry to
the Jdock sige,



They would be :

Towpath Wall Berm Wall
Coping = 12 inches Coping = 1% inches
1 = 12 inches 11 = 12 inches
2 = 13 inches 12 = 13 inches
3 = 14 inches 13 = 14 inches
4 = 15 inches 14 = 15 inches
% = 1& inches 15 = 16 inches
& = 17 inches 16 = 18 inches
7 = 1¥ inches 17 = 19 inches
8 = 20 inches 18 = 20 inches
9 = 22 inches 19 = 21 inches

10 = 24 inches 20 = 23 inches

153 inches 183 inches

Joints - 2 inches Joints - 2 inches
185 1nches 185 inches

Thus, the height of the walls would be 15 5/12 feet or 185 inches.
Consequently, it would be necessary for Byrme to have his stone cut-
ters "cut the several courses to the exact heights named, as they
will increase by the joints in settling so0 as fo rise the altitude
we want,'

Byrne would also see that in each of the gate recesses, o small
sub-recess [four inches deep, six feet in height, and of the same
length as the main recess) was built. The under side of this sub-
recess wpuld be at "the bed of the mitre sill both at the upper and
lower gates." At the tail of the lock, the four-inch recess would be
formed on the towpath side by a six-inch check along the lower bed of
Course No.7 for the length of the main recess, and on the herm side
by an eight-inch check along the lower bed of Course Ne,17, the length

of the main recess. At the head of the lock the four-inch recess



would be formed on the towpath side by a 12-inch check along the upper
bed of Course Xo.10. The top of the recess would be formed by pro-
jecting Course No.6,

On the berm side there would be an 11 inch check, four inches
deep, along the upper bed of Course No.20. This would be the bottom
of the recess. The top of the recess would be formed by a one-inch
check, four inches deep, aleng the lower bed of Course Wo,16. {See
Appendix C for a copy of Morris' plan for the sub-recesses.)

The hollow quoins were to be cut to fit “the four-inch recess
by checking hack, square with Recess face, 4 in, deep at the inter-
section of the strap of the Hollow Quoin with the face of the Recess.”l2

By the winter of 1833-39, it was apparent to Byrne that he could
not complete the locks as scheduled, so he wrote the Board asking that
he be granted an extension from November 1, 1839, until November 1,
1840, Fisk, when asked to comment on Byrne's request, reported to the
Board that he felt Byrne was justified im his plea, as he was unwilling
ta bind himself to accomplish the impossible, He requested that the
Board authorize the Commissioner to make the change, "as Byrrne had al-
ready been at very great expense in preparing for work, for which as yet

. - 1
he had received no estimate,” The Board was agreeable,

12. Morris tc Byrne, March 1, 1339 (Ltrs. Sent, Morris),

13, Proceedings of the President & Board of Directors, =,22,

16



Bvrne, like the other contractors on the "50-mile section,” had
found himself caught up in the inflationary spiral. Wages and prices
had risen rapidly in the months since he had fermulated his bid. In
April, before his masons had done an appreciable amount of work on
Lock No.60, he complained te Morris that unless he were allowed more
than $10 per perch for his work, he would be compelled to abandon his
contract. Morris accordingly recommended that Byrne be paid 311 per
perch, which would increase the cost te the Company of Lock Ne.6l from
§11,555 to SIE,&!?.lh

The Board of Directors, realizing that Michael Byrne was one of
their most industrious and successful contractors, voted to increase
his allowance for Lock No.6l.

Another problem now arose to haunt the Company. As the weeks
passed, it became apparent to Morris' engineering detail that quarries
in the Paw Paw Bends area would rnot provide a sufficient quantity of
suitable building stone for the locks contracted to Byrne, if they
were built in accordance with the specifications adopted in 1837.

Fisk, on June 8, 1835, reported that a failure of the quarries
relied on for facesteone for the first eight locks below the Tunnel

made necessary a change in the plan of construction,

14, Perch Scale for Lock do.61, May 1, 1839 {Ltrs., Sent, Morris).

11




It the immediate construction of Dam No.7 should be agreed upon,
the present plan might be executed for all but two or three of these
locks. The ashler and coping could then be prepared at the quarries
near Hancock and boated up the canal uponm the completion of Dam No.7.
Only a short time would be needed to put up the locks, after all the
materials had been prepared. If, however, the decision was to dis-
pense with the building of Dam No.7, the Company would either have to
build rubble locks or temporary wooden lucks.l5

As an alternative to his c¢hief's propesal, Morris on August 18
notified Fisk that in constructing Locks Nos.60 to 66 the Company
should adhere to the plan prepared in 1835, when the difficulties of
securing suitable stone for them was foreseen. He accordingly advanced
a propesal to build these locks of rubble masonry, with the gqueins and
coping of cut limestene. The rubble masonry could be secured in the
vicinity of the locks, and the cutstone c¢ould be purchased from Hantz's
quarry, near Hancock, taking advantage of periods when the Potomac was
navigable for barges to transport the stone upstream,

The bond in these rubble locks, from front and rear, '"to be headers

and stretchers alternately and to be suitably broken by each necessary

15, Fisk to Board, June &, 1839 (Ltrs.Reed., C & O Co.l.

12



course.'" The "entire work was to be laid in full beds of Pure cement
mortar and grouted with Pure Cement Grout, course by course.”

Morris was satisfied by the recent experiments undertaken by
Colonel Pasley that "pure cement when set was equal in strength to

building stones which from descriptions must be quite as strong as

sandstone.'" If this were true, a lock constructed in this manner
would soon “become as solid as the stone itself . . . and endure for
ages.'" The use of "Pure cement mortar,” Morris estimated, would prob-

ably increase the cost of cement per lock to $1.75 per perch.

Should rubble locks be adopted as he advocated, he would recom-
mend that the thickness of the walls beneath the coping be increased
to five feet, provided the dimensions of the base was held at seven. -

Chief Engineer Fisk did not agree with Morris' proposal to substi-
tute locks built of rubble masonry for those Byrne had contracted to
construct of cutstone. Morris' letter, however, caused him to under-
take an investigation to determine if there might not be another salu-
tion to the lack of suitahle building stone in the region of the Paw
Paw Bends. Before making any recommendations to the Board, Fisk asked

Superintendent of Masonry, A. B. MacFarland, to examine and report on

the local quarries,

16, Morris to Fisk, Aug. 18, 1836 (Ltrs. Recd., Chief Engineer).

13



Un checking distances, MacFarland found it was a little over
three miles from a point on the Virginia shore, opposite Tunnel Hel-
low, to Quarry No.l atop Purslane Mountain, There was a road to with-
in one-half mile of the quarry. MacFarland believed the one-half miie
of road could be opened by the contractor at a small cost. As there
might not be encugh stone in Quarry No.l to provide cutstone for ali
the locks in ﬁuestion, MacFarland pinpointed another quarry en Sideling
Hill, four miles by road from the mouth of Tunnel Hollow, This second
quarry was in ''the heart of the stone region . . . where there are
stone enough for 50 Locks, if needed, and of a quality . . . equal to
the best granite,"

MacFarland was satisfied that Byrne, if he used these guarries,
would encounter less difficulty in hauling the stonme than Mr. Childs

had experienced in reaching the quarry from which he secured stone

-

1i
for Aqueduct No.S.

Fisk, after reviewing MacFarland's paper and discussing the
situation with Byrne concluded that Byrne would be compelled to
abandon his contract if the Company insisted on building the locks of
cutstone, He, however, could not sanction in its entirety Morris’

recommendation to construct the locks of rubble masonry.

17. MacFarleni to Fisk, Sept. 11, 1839 (Ltrs. Hezd,, Chief
Engineer.

14



Writing the Board on September 25, 1839, he advised the members
to make a change in the plans and specifications of the locks under
contract to Byrmne along with those not currently under contract. He
recommended the adeption of a plan for Composite Locks similar to those
found on Mew York's Chenango Canal. Reports regarding these locks
were favorable,

If the Board went along with his suggestion, he would see that
dry walls were used “for all the lock from a point seven feet below
the upper gates down to the tail of the lock.” These dry walls were
to be faced with timbers and planks, “sp arranged as to be water tight,
and so secured to the dry walling as to be easily and readily romoved
and replaced in the winter whenever required." This woodwork to pro-
long its utility should be kyanized.

Fisk would also recemmend '"a heavy stone coping (instead of wood
as on the Chenanga Canal).” This stone could be secured at Hamtz's
Hancock quarty and beated up to the locks, where it was to be laid
after the "50-mile section" had been opened to navigation.

The saving to the Company by the adeption of this proposal would
not be less than $750 per foot lift., For example, on the eight locks
(Nos.59 to 66) under comtract to Byrne, and on the five locks [Nos.H7-
71} not under ¢ontract, the saving would total net less than $78,000,

Byrne, he reported, for the past several months had been working
to great disadvantage & loss in conseguence of the uncertainty there

is in regard to his work." To relieve the contractor, he suggested

15



the Board appoint a committee to inguire into the propriety of a change
in plan to the one he had recommended, If the committee favored the
new plan, he urged that an arrangement be made with Bryne to permit

him to build the locks upon "the new plan and upon what t~31‘rrls.”]"B

Harassed by mounting financial difficulties, the Board at this
time took no action on Fisk's proposal te substitute composite for
cutstone locks in the Paw Faw Bend area.

Meanwhile, Morris on September 2, 1839, had urged Fisk to change
the site of Lock Mo.62 to permit the feeder from (am No,7 to enter the
waterway "fairly upon the bottom land without being forced out either
into the river or into u dangerous proximity to it as must now be
the case."

Should the locks in Tunnel Hollow be planned to receive a feeder
from Dam No.7, Lock Ng,62 would have to be repositioned. He trusted
Fisk would approve it being sited on a "tangent at the head of the
curve leading out of Tunncl Hollew, which weould place it in the ravine
about 500 feet below Lack No.63 and making four locks in the hollow--
No=,63-06.

To place Lock Ho.62 at the point of the hill, as he had originally

suggested, would be objectionable, becuuse it would be on a sharp curve

of 120 degrees,

18, Fisk to Board of Tirectors, Sept. 2%, 1832 {Ltrs. Recd.,
C &% 0 Co.). The kyanizing process consisted of dipping the timbers in
a "corrosive sublimate" to prevent early decay.

16



With Lock No.62 sited as now recommended, the waste and waste weir
combined on the rocky point would operate as a waste "both to the feeder
& to the main line . . . § would have as its outlet'" a ten- or 12-foot
culvert, which would Le built in the fecder near where Sandy Flat Hol-
low debouches inte Tunnel Hollow.l

Fisk and the Board refused to go along with Morris' suggestion at
this time, as the Company had much more vexing problems with its liquid
assets all but exhausted. Within the next three months, the Company,
as well as Byrne, was broke, On December 7, 1839, Byrne advised the
Board that he wished to abandon his contract for Locks Nos.59-86. The
Board was agreeable, and as a severance charge it agreed to pay Byrne
$6,000 "ia full satisfaction for all his claims against . ., . {it] on
account of said locks, he is to surrender to the Company." In addition,
Byrne would turn over to Morris, as represemtative of the Chesapeake
and Chio Canal Company, all "the materials got out by him for the locks,”
his railway, railway cars, cranes and shanties. Byrne, after secur-
ing the propsrty to be surrendered, would in cooperation with Morris
prepare an inventory of the same. One of the men residing in the shan-

ties was to be employed as a guard.dﬂ

1%. Morris to Fisk, Sept. 2, 1839 {(Ltrs. Reed., Chief Engineer).
This correspondence demonstrates that at this time the Company still
planned 4o build Dam HNo, T and four loecks in Tunnel Eollow. As an econ—
omy measure, Dam Ho.7 was eliminated, and the locxs in Tumnel Hollow
were reduced from four o three.

20, Fisk to Merris, Dec.¥, 1839 (Lirs. Becd., Morris); Proceedings
of the President and Board of Directors, F, lef.
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In the 19 months that Bryne had held the contract for Locks Nos.59-66,
work had progressed at a srail-like pace. A Company official reported
on June 30, 1840, that Byrnc's people had done very little at the
eight locks. Of the $210,607 dollars programmed for these 'works of
art'” only $14,775 had been paid to Byrne on the estimates forwarded
by the project engineers, On December 28, 1839, the cost of these
locks had been estimated at: Lock No.59, $24,635; Lock No. &0 $25,846;
Lock No.6l $25,296; Lock Ne.62 $26,165; Lock No.63 $30,860,; Lock Ke.&4
$30,860; Lock Na.65 $30,860; and Lock No.66 $30,860, 1

The Board of Directors at this time advised the stockholders of
the Chesapeake and (hic Camal Company that on the "S{-mile section”
work on the masonry had lagged. There were between Dam No.6 and Cum-
berland 22 lift-locks with a total lift of 182 fcet, 4 agqueducts, 30
culverts, one dam, and one puard lock. OF the locks, five {Nas.55, 57,
73, 74, and 75) were finished, or nearly so, Materials had heen pre-
pared for five more, whilc the remaining 12 locks could be "regarded

a5 not being commenced.®

21, Eyrer to Fisk, June 306, 1840 {Ltrs., Recd., Chisf Zngineer).
In the period, Kay Z0--December 7, 1839, $2,L10 aad been disbursed to
Byrne under the Lock Fo,b60 account; 3$5,853.33 in the Lock No,61 BTLOUNG;
$4,723,92 in the Lock Nos.62-66 sccount; ard 31,797.46 for the railway.
Ledger Book B, pm.725, 739, T65.
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Most of the "works of art™ on the ten miles abeve Dam Ne.& and
on the sections between Cumberland and the Narrows had been finished.
Along the intermediate 30 miles very little masonry work had heen
built. The reason: the difficulty in securing at a reasonable cost
suitable building stone. C(hief Engireer Fisk had suggested that struc-
tures of kyanized wood "may be resorted to as a temporary, if not per-
manent, substitute for some of the works of masonry where this scarcity
of stone exists,'" But because of the shortage of working capital, the
Board had centinued to drag its feet. The members were understandably
more concerned with meeting the financial erisis which had engulfed

22
the Company.

22, l2th Annual Repert . . ., [(Washington, 18k0), 1L-15.
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BUELL & WATT BUILD THE TUNNEL HOLLOW COMPOSITE LOCKS

After construction was stopped, fellowing the exhaustion of the
Company's immediate resources, the State of Maryland paused in its
promotion of the project to review the condition of the canal. By
183% the waterway had been completed as far as Dam No.6, a distance
of 135 miles from Georgetown. Work done thus far had been accomp-
lished under the most trying circumstances. A succession of obstacles
had marred construction, delayed the completion, and increased the
cost of the undertaking far beyond all expectations., Disputes over
the right-of-way, cholerz epidemics, continual labor, financial and
engineering problems, and political machinatiens all contributed their
share., By 1842 over 510,000,000 had been disbursed for the building
of the canal and incidental expenses. In supplying the major share
of this sum, the State of Maryland had acquired contrel and direction
of the Company's affairs from the Federal Government and the cities of
the District.?

The section of the line from Dam No.d to Cumberiand, which had
not yet been completed, was referred to as "the 50-mile section,"
While the region through which it passed included some of the most
beautiful and rugged country im the Potomac Yalley, it lacked good

building stone. Thus, both excavation and masonry Work were expensive,

1. 13th Annuzl Heport, 28; Sanderlin, Aigtory of the € § O Conal,
133, About $2,000,060 wmore had gone into interest and losses,
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Although all but 18 1/2 miles of the "S50-mile scctien" had been com-
pleted, the unfinished parts were dispersed over the entire 50 miles
and included most of the heaviest work--the Paw Paw Tunnel, the leep
Cut, three agueducts, and 17 locks. Great difficulty would be faced
in acquiring the funds and recrniting the necessary laboring force.”

By 1842 the financial condition of the Company was deplorable,
if not hopcless. Company officials publicly acknowledged debts of
$1,196,400 above all means. Many of the Company's Tesources were
tied up in the few remaining five percent bonds it owned,

Farther progress by the canal was imppssible without additional
help, but in the straitened financial circumstances of the State of
Maryland, additional aid from that source was problematical. Muny
State leaders were hostile toward the Company for the wav it had dis-
posed of the bonds avthorized by the Act of 1836, and with the com-
pletion of the Baltimore & Ohioc Railrcad to Cumberland in 1842 many
legislators saw little need to extend the t:an:al.Ll In 1836 Maryland

had endeavored to put all internal improvement companies in the Statc

2. TFisk to President & Directors, Zeec, 1, 15L42: l6th dmnugl
fepory (1844); Sanderlin,fistory of the & & O Canal, 139.

2, Banderlin, #istory of the ¢ & 0 Clanal, 139.
4, Niles Register, 60, No.l (March 3, 1845), 16; Ibid., No.2
(Merch 15, 1845), 23-24; Banderlin, 4 Rudy of the History of the Potomac

Fiver Valley,{Washinguon 1949), T8.
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on a firm financial footing through an appropriatien of 38,000,000 of
which the Baltimore & Ohio Railroad and Chesapeake § Ohio Canal each
recelved 53 ,000,000. Eecause of the tightness of the international
money market in 1837 and the vears immediately following, the Com-
panies were unable to dispose of the state bonds (the form Maryland
assistance invariably took) at the premium required by law or even at
par. Thus the large subscription was not fully cffective and did not
prevent the rise of a new crisis in rallread and canal finances, The
Baltimore & Ohio being in a stronger position financially and having
the advantage of full use of its line as far as completed was not as
seriously affected as the Canal Company. The Canal Company had hypoth-
ecated the bonds at levels well below par, in return for bank loans,
incurring the wrath of state leaders for so deing. Thus three years
were to pass before means were provided to resume work on the watcrway.
Meanwhile, the Baltimore § Ohio, being in a stronger economic positicon,
was able to continue with the construction of its line toward the Ohio
River.

Early in May 1843 the Board of Directors ¢f the Chesapeake and
Ohio Canal Company established ground rules under which a contract for

the completion of the ditch could be negotiated.j

5. Proceedings cf the President and Beard of Directors, G, 38-40.

2



The contractor was to receive Canal Company bonds maturing in
20 years, bearing six percent interest payable semi-annually. Work
wus to begin in 60 days and the canal should be completed in two years,
The maximum cost at which the contract would be negotiated was Chief
Engineer Fisk's estimate of 1342. As security for the repayment of
the bonds, the Company offered a pledge of all revenue, subject to
existing mortgages., The latter phrase constituted a stumbling bleck,
because the State of Maryland refused to waive its sizeable prior liens.
The Board of Directors in 1843 and 1844 devoted considerable atten-
tion to 2 campaign designed to secure legislative approval of a waiver
by the state., 3ince 1844 was both a national and state election year,
there was ¢onsiderable excitement. Two big issues in the lecal cam-
paign were the related subjects of the state credit and the conditien
of the cangl. In some instances friends of the canal were defeated,
but on the whole the results were favorable to both issues. Governor-
elect Thomas G, Pratt and many members of the new Assembly proved friendly

T
to the canal,

&, Sanderlin, History of the ¢ & O Cangl, 1L4.
7. Mandeville to Priece, Jet. 5, 18LL; 4 Short History of the

Fublic Debt of Maryland, 4%, Sanderlin, History of the C & ¢ Canal,

52,
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Following the established procedure, proponents of the canal
introduced a bill in the new legislature to provide for the waiver of
the state lien. This timc after a stiff fight it met with success.
Both the canal bill and a stamp act to provide effective means of
meeting the interest on the state debt, after being defeated, werc
reconsidered and passed in the crucial House of Delegates by one vote,
38 to 37. The canal bili provided that the Chesapeake § Ohic Canal
Company could issue %1,700,000 of preferred comstruction bonds on the
mortgage of its revenue, when it received guarantees from interested
parties for 186,000 tons of trade annually for five years,

The Canal Company and its friends promptly moved to secure the
guarantees required and to receive the full benefits of the act.
President James M. Coale traveled to Boston and New York to confer
with officials of the Cumberland coal companies.g

There he found evidence of interference by the Baltimore § Chio
interests, "1 am induced to believe,” he wrote the president of the
Maryland Mining Company, "that the Baltimore & Chio Road interest, as

their last throw of the die are endeavoring to prevent the fulfilment

of the guaranties.'”

&, W{les' Register, 0B, Wo.l (HMarch , L8L5): Banderlin, Higiory
of the ¢ & 0 Canal, 152,

9. Proceedings of the Preaident end Beard of Uirectocrs, G, 228;
Niles' Register, 68, ¥o.& (April 12, 18Ls), B85,

10, Coale to Allen, Mey 8, Li». Bk. G, 258.
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An article reputedly inspired from Baltimore was published in the
New York Ferald casting doubts on the value of the canal. It exagger-
ated the duration of enforced suspension during the winter months. It
emphasized the more frequent handling and trans-shipment of coal via
the canal route and the greater damage to the product. President
Coale refuted these assertioms, but the effect of their publication
among financ¢ial interests in New York was felt.ll

All the while, the Board conducted an extensive correspondence
in its efforts to assure the guarantees, Friends of the canal were
active along the Potomac. Publiﬂ.meetings were held in the "upper
counties, and spirited addresses" were made to "enlist confidence in
the completicn of the work." An ordinance was passed hy the city of
Alexandria to indemnify any of its citizens who might sign the bonds
of guarantee.lE

Twenty-eight instruments, including beth personal and corporate,
werz eventually signed and delivered for 225,000 tons of trade. Gov-

ernor Fratt formally accepted the guarantees and certified his approval

) 13
in Aupust 1845,

11. Qoale to Allen, May 13, 18Ls, Ltr. 3k, G., 2631-264,
12. HNileg' Register, 68, No.G {April 12, 1845), &s.

13. Special Feport, 1Tth Annual Meeting {July 22, 1845}; Sanderlin,
History of the C & O Canal, 15b.
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After the guarantees were approved, the Board of Directors pro-
ceeded to the letting of the contract, It rejected the first pro-
posals of prospective contractors in August 1845 and granted a ten-day
deiay for the submission of new offers.llb

On September 23, 1845, the Board zccepted the proposal of Walter
Gwynn, William Thompson, James Hunter, and Walter Cunningham. Agents
of the state gave their approval, and the contract was reduced to writ-
ing and exccuted. 7The additional mortgage to the State of Maryland,
required by the legislature, was signed on January 5, 1346.15

By terms of their contract, Messrs, Gwynn § Co, apreed to pro-
vide materials of the required gquality according teo the specifications
laid down by Chief Engineer Fisk; to begin work within 30 days; to
complete the canal by November 1, 1847, to raise $100,000 for the use
of the Company (to pay its contingent expenses); and te cash the beonds
of the Canal Company at par, paying the interest on them until January 1,

1848. The price to be paid Messrs, Gwynn & Co. for the work was fixed

16
at $1,625,000 in canal bonds,

ik, 18th Annual Repert, {1BUG), &-T.

15. Proceedings of Fresident and Beard of Directors, G, 317-318,
320-321, 322-323, 393-35h.

16, L8tk Armmual Report (1846}, 8-9,
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Ellwgod Morris had resigned, and Assistant Engineer Henry M.
Dungan had succeeded him as assistant engineer in charge of the Tunpel
Division. Dungan in 1845 maintained his office at his home on the
Virginia side, near Baker's 5tore, which was about one-half mile above
the Baltimore & Chic's Paw Faw Tunnel. With the contract with Gwymm
& Co. about to be signed, Chief Engineer Fisk laid plans to beef up
his corps of enmgineers. A number of former employees, who had been
laid off and were interested in returning to work, were recalled, T

On October 12 Dungan notified Fisk that he had encountered no
difficulty in recruiting hands for his engineering force at 75¢ per
day. By spring, however, he doubted whether he ¢ould have “suitable
hands . . . for less than $1 per working day.“l8

After studyiﬁg the data forwarded by his assistant engineers,
Fisk found that the Company had on its payroll three Engineering Parties,
a2 Superintendent of Mascnry, and one Superintendent of Sections. The
number of axemen and chainmen per party varied. Each party was headed
by an assistant engineer, whose salary was §1,100 per year. The men
holding these positions were the following: John A, Byers, H. M. Dungan,
and T, L, Pattersen; Joseph Knode was Superintendent of Sections, and
A. B. MacFarland was Superintendent of Masonry. MacFarland's pay was

the same as the Assistant Engineers, while Knede was paid §33_33 per

17. Fisk to Turner, Dct. &, 1545, and Fisk to Patterson, Sept. 23,
1845 {Ltrs. Seot, Chief Engineer}.

18. Dungan to Fisk, Oct. 12, 1BL5S {Ltirs. Recd., Chief Engzineer).
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month. Rodmen were W, H, Bryan and T. Gore each at a salary of £540
per annum. Axemen were paid 75¢ a day.lg

Gwynn & Co. subcontracted a number of projects along the "50-mile
section," but many of the subcontractors were slow to get their forces
urganized, They had signed a contract with Marcellus Ritner & Co. for
the construction of Lock Nos.5%-66. When Superintendent of Masonry
MacFarland visited the Tunnel in early April 15846 he found that Ritner
& Co. had a few hands quarrving stone on the ridge crossed by Mont-
gomery's road leading to the Oldtown road., This quarry was a continu-
ation of the one opened by Byrne MacFariand praised the stone, but
he saw that it would run out before enough had been removed to com-
plete the lecks, The distance to the quarry from Leck No.fZ, via
Sandy Flat Hollow, was less than two miles. This distance could be
reduced by one-half by opening a new road, costing about $300,

MacFarland, in recommending that this cost be allowed the con-
tractor, observed that the road would be needed long before the Tunnel
Hollow locks were completed. This road would give the Company “perfect
command of the east siope of Town Hill, and enable us . . . to cbtain

many important stone for cutting purposes about the T1.mn-el.”2':J

12. Fisk to Board, Bov. 13, 1845 {Ltrs. Reecd,, C & O Co. ).

20. MacFarland to Fisk, April 13, 1846 (Ltrs. Recd.,Chief Engineer).
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The small force employed by Ritner § Co. at the quarry spon
dispersed and drifted off to other jobs. On April 27, 1846, Dungan
complained to Fisk that all werk on his division had been suspended
since the 24th, except on Section 324, He urged Fisk to "insist upon
an adequate force being immediately put upon the work in general, the
Tunnel in particular, to insure its completion in the time specified
by the contract.”zl

In accordance with Dungan's sugpestion, Fisk notified Gwynn § Co.
on May 19 that their attention "must be mainly dirvected to the Tunnel,
the Town Creek Aqueduct, Dam No.8 and guard lock, the leocks and mason-
¥ 1in general.ge

The stockholders learned in June 1846 that work on the "S0-mile
section'” had been resumed in November. From the spirit manifested by
the subcontractors, high hopes were engendered that the work would be
progecuted with "vigor and energy." The Bpard of Directors' expecta-
tions were gquickly shattered. While there was no way of "ascertaining
the actual expenditure,' as of May 1 only $55,3384 had been paid ocut on
estimates submitted by Chief Engineer Fisk. Of this sum less than

54,000 had been disbursed for work on the Tumnel and masenry,

2]1. Durgan to Fisk, April 27, 1Bké (Ltrs. Recd,, Chief Engineer],
Thompscn, the subcontractor on Section No. 324, had three hands and
two carts at work.

22, Fisk to Gwymn & Co., May 1%, 1876(Ltrs. Sent, Chief Engineer),
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Along the "50-mile section," the number of employees from Nov-
ember until April had not exceeded 300 labgrers and mechanics and
100 carts. Since then the force had steadily declined, and by the
fourth week of May it was down to 40,

On May 19 Fisk ordered the contractors. in writing, to have 500
laborers and mechanics on the line by May 31; 1,000 by Jume 30; 1,508
by July 31; and 2,000 by Auvgust 31, along with the necessary number
of wagons and teams to keep the men "fully and properly employed."

This force for the time being would be mainly engaged at the tunnel
and in the "prosecution of such works of masonTy as require the longest
time for constructian.”23

Gwynn & Co. were unable to meet these deadlines, By June 1, 1846,
the subcontractors had ceased work, and Dungan, after measuring the
tunnel, discharged two of his engineering party. Shortly thereafter,
the Board declared that Guwynn § Co. had abandoned its contract.Eh

Negotiations for the sale of the bonds had been underway since
before the formal signing of the contract with Gwynn § Co. Efforts
by Senator Daniel Webster and the Company itself to effect 2 loan in
Great Britain failed, when the House of Baring declined to take any part

of it.%?

23. 18th Awnunl Report,{1646), 45.

2L, Dungan to Fisk, July 20, 18L& (Ltrs. Reed., Chief Engineer);
L9th Annual Report, June T, 1847, {Proceedings of the Presideat & Board
of Directors, C & O Co.).

25. Proceedings of Beard of Directors, G, 311,
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Subsequent attempts to complete the necessary arrangements
appeared to be making progress in May and Jume 1840. These hopes
were dashed, when efforts failed to interest merchants of London,
England. The contractors next turned to local capitalists for assis-
tance, Here conversations reached the point of assigning quotas to
be subscribed by interested bankers. This plan likewise failed.2

Another year passed before negotiations again reached a stage
which gave some promise of success, Several events by this time had
improved the prospects affecting the sale of the bonds. The State of
Maryland had finally provided for the payment of the arrears on its
debt and for the prompt payment of the semi-annual interest im the
future. This measure helped the credit of both the state and the
Chesapeake § Ohio Canal Company. The Virginia Assembly now author-
ized the state treasurer to guarantee $300,000 of canal bonds. The
corporations of Georgetown and Washingtom had autherized the loan of
$25,000 and $50,000 respectively to the contractors in exchange for
canal bonds, while the citizens of Alexandria teok up a private sub-
scription for $25,000. The activities of these three cities in April

1847 guaranteed $100,000 of the bonds?T

26, 1fth Annual Report (1846) 11; Cox to Coale, July 19, 1846
{Ltrs. Pecd., C & Q Co. ).

27, 18th Annual Raport (1847), L-5; wiles Regigter,bf, No. 12
{May 22, 18LT), 179.
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These arrangements were threatened by the withdrawal of the
Barings, because of the tightness of the internaticnal money market,
but it was anticipated that local capitalists could be persuaded to
step into the breach. Three men (Allen B. Davis, Nathan Hale, and
Horatio Allen), acting as agents for the contractors, were able to
carry the negotiations to & successful +::f.:nc:1usi+::n.28

The Board in the fall of 1847 drew up and executed a mortgage of
the Company's revenue, Phineas Janney of Alexandria, W. W, Corcoran
of Washington, David Henshaw and George Morcy of Bosten, and Moratio
Allen of New York were named by the Board as representatives of the
28 New York, Boston, and Washington capitalists who had undertaken
the sale of the bonds, By the terms of the final agreement, the
financiers agreed to take $500,000 of the bonds and the subcontractors
$200,000, in addition to the $400,000 already pledged by the State of
Virginiaz and the District cities.EQ

Work was resumed on November 13, 1847, under a modified contract.
The old company was recorganized and a new one succeeded to its con-

tract with the Canal Board. CGwynn and Cunningham retired, but the re-

28, Wileg' Register, 68, Fo. 19 {July 10, 1847), 293; Proceedings
of the Fresident and Boasrd of Directors, H, 92-9%5; 20th Annual Report
(18L8), 3-4.,

29. Proceedings of the President and Board of Directors, R, 94-96;
20th Annual Report {(1848), 5.6,
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maining partners, Hunter and Thempson, continued with the addition of
a third partner, Thomas harris, ¥
The Bpard of Directors now authorized various economy measures o
facilitate the early completion of the canal., It was determined to
adopt the proposzl submitted by Chief Engineer Fisk in 1835 to sub-
stitute kyanized wood for cutstone in a number of the lecks. The comn-
struction of lock-keepers' quarters and the arching of the Paw Paw
Tunnel were to be deferred till after the canal was formally opened
to Cumberland, 31 411 efforts were now to be concentrated on the single
object of completing the canal teo Cumberland in some manner at the
eariiest possible date.EE
Cement for masonry aleng the "50-mile section' would be supplicd
by Hunter, Harris § Co. A contract was signed with George Shafer, who
ran a mill below Dam Ne.&, 'to burn, grind, and deliver at the mill
120,000 bushels [of cement] at the rate of 12,000 bushels per month,

if required.” A second contract was negotiated with Charles lLocker

of Cumberland for &0,000 bushels at the rate of 6,000 bushels per month. °°

3. 20th Annual Report(1848), 7-8.

31, Preceedings of the President and Board of Directors, G, 285,
32. GSanderlin, History of the ¢ & 0 Canal, 157-158.

33. 20th Annual Report (1843), =20,
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Uf the 17 locks teo be constructed, most would be built on the
composite plan, These locks were subcontracted by llunter, Harris
i Co. as follows: Locks 54 and 56 to Moyle, Randal § Jones; Locks
58 and 61 to Ritner A Co.; Locks 62-66 to Buell § Watt; Lock 67 to
W. P. Steritt; and Lopcks 68 and 71 to Falian & Ambrose. Nearly all
the stone for Locks 54 and 56 had been cut and delivered, while the
stone for Lock Ne,58 had been cut but not delivcred.zh Locks Nes,59-
66 and €7-71 would be built on the composite plan. Before work was
resumed, Chief Engineer Fisk prevailed on the Board to eliminate onc
of the four locks scheduled for construction in Tunncl ttollew. This
decision having been made, the locks to be built in Tunnel Hollow by
Buell & Watt would be designated Locks Nos. 03 173, 64 23 and 66.

The crews turmed to by Buell & Watt to excavate the pits and
build the foundations for the Tunnel Hollow locks were not overly
energetic, although subscribers to the Cumberland Semi-¥eebly fiuiliam
read on May 1%, 1848, that work was '"progressing under such cirecum-
stances as render it certain' that the canal will be completed by autumn,
Wages on the ditch for unskilled hands had risen to §1 per day. In

=
—

response to the "high pay'', workers were migrating to the area,

3k, Tbid., 18.

35. Cumherland, Semi-Weekly Civilian, May 13, 1443,
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Fisk two weeks later was able to notify the Board that there
were upwards of 700 laborers employed on the '"50-mile section,' and
men were reporting in such numbers as te justify him in concluding
that there is “a reasonable probability of the canal being finished
within the contract time+”36

The contractors to whom the Composite Locks had been sublet
by Hunter, Harris & Co. seemingly dragged their feet, In Mid-August
they were slowed by heavy rains. Buell § Watt's puddle ditch at the
Tunnel Hollow locks at that time was down to bedrock and partially
excavated, Sreritr at Lock No.67 had salvaged some of Ritner's plank,
which had been washed into a drift by the flood of 1845, Dungan
caused an uproar when he had refused to accept these timbers as floor-
ing or sheeting. A compromise was sffected when Dungan told him he
would receive the heart.>!

Scant progress was made in September by Buell § Watt. When they
learned of this situation from Chief Engineer Fisk, the Trustees
scolded the contractors for the Tunnel Hollow Composite Locks., Buell,

in reply, complained on Octeber 7 that "sickness has both disabled my

force during the past 6 weeks or 2 months, and rendered an increase

3. Fisk to Coate, June 2, 1848 (Lirs. Recd., C & O Co. ).

37. Dungsn to Fisk, Aug. 1k, 1848 (Ltrs. Recd., Chief Engineer},
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impossible.” He expected by the end of the week to complete the rajil-
Way nmning from his quarries into Tunnel Hollow. As soon as the
"sickly season" was over, he would iﬁcrease his force. Meanwhile,
he had completed "arrangements for timber, plank & stone" to insure
the completion of the locks by the time stipulated--Qetober 1349.35

A visit to Tunmel Hollow in November by the Trustees was dis-
couraging. While the excavations for the lock pits had been completed,
none of the foundations had been finished. They therefore ordered Buelil
to have the foundation of Lock No. 64 2/3 in by January 1, 1849; Lock
No.66 by February 1: and Lock No.6&2 by April 1. Dungan, however,
argued that Lock No.66 should be given priority over No. 64 2/3, be-
cause of the problem that would develop in the dispoesition of the
spoil. Fisk agreed, and Buell § Watt were directed to see that work
on the Lock No.66 foundation was expedited.39

It was the end of May 1849 before Buell § Watt completed the
foundation of Locks an,ézﬁﬁﬁ.hﬂ

With the foundations for Locks Nos.62-66 nearing completion,

Chief Engineer Fisk became concemned about the care with which the

38. Trustees to Board, Oct. 7, 1848 (itrs. Reed., C & O Co.).
Contracts had been signed by Buell & Walt and Ritner & Jo. with W, Young
of Cumberland for yellow pioe plenking for thelr locka. Young to Fisk,
Sept. 28, 1848 (Ltrs. Recd., Chief Engineer).

3%. Trustees to Auell, Nov. 1848 (Ltrs, Recd., Chief Engineer),

LD, Dungan to Fisk, June T, 1840 (Ltrs. Recd., Chief Engineer}.
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fontractors were raising the walls of the Composite Locks. On Dec-
ember 2, 1848, he had ordered Assistant Superintendent of MasonTy
Rhind to proceed to Lock Nu.67 as project engincer. Rhind, while he
was in the area, would give his attention to the Buell § Watt locks.
Through this sction Fisk hoped "to secure uniformity in the construc—
tion of our Composite Locks.™

In reviewing the specifications for the Composite Locks, Rhind
found that the

mortared masonTy is to be of the character of that of
the aqueduct and culvert rubble masonry recently con-
structed upon this canal as nrearly as in the opinion
of the Chief Engineer and neighboring quarries of dur-
able building stone will admit of; and the dry masonry
is also in like manner to be as nearly as practicable
of the character of that recently constructed upon

the canal under the lock contracts, care being taken
that the front of the chamber walls shall allow the
upright posts to hear firmly against then.

As for the masonry, the Company was most interested in its
"strength," and this must be insisted upon. So far, the masonry had
nat measured up to standards. In regard to the work already done,
the Company would have "to make the most of it, correcting manifest
imperfections, where it can be done without much difficulty." But

in the future, Fisk had cautioned his subordinates, "the specifica-

tions must be taken as the guide.®
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Hereafter, no section of the lock masonry wWould be raised higher
than eight feet "until it is all raised to that height, including the
dry walls below the luck.”hl

Dungan on April 28, 1849, reported that Buell & Watt had com-
menced hauling stone for their locks the previous October 30, Since
then they had hauled: in November, 24 loads; in December, 36: in
January, 31 1/2; in February, Z1. in March, 33; and in April, 73. The
stone averaged two perches to the load, so that by the end of April
457 perches of stone had been quarried and hauled for the Tunne
Hollow locks,

To insure the completion of those locks by the deadline, Dungan
urged the contractors to increase deliveries. By employing three cars
instead of two, they should be able to haul 288 perches per month;
using six cars, 576 perches for thc same period, and using 12 cars,
1,152 perches. In six months 12 cars would be able to shuttle 6,912
perches from the quarry to the construction sites. fccording to has
calculations, ©,800 perches of stone were required for the four lucks.hg

Buell & Watt promised to do what they could to expedite deliveries.

A number of stone cutters and masons were added to the payroll.

41. Fisk to Dungan, Dec. 2, 1848(Lirs. Recd., € & O Co.)

k2. Dungan to Board, April 28, 18LG (Ltrs. Recd., C & O Co. ).
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Once a month, on pay day, the workers along the "50-mile section"
crowded into Cumberland. On March 15, 1849, the editor of the Civil-
tan learned from the workers, who thronged the town, that manpower
was abundant on the canal, and that the contractors planmed to press
the work hard, 'mow that the season had opened,” Unless there were
some unforeseen developments, he predicted, the "50-mile section"
would be ready for navigation by October 1. This news cavsed a num-
ber of boatyards to be opened. A leading Cumberland businesswman was
said to have signed a contract with the coal companies to boat 100,000
tons of coal to the District cities in IBEG.h3

The Cumberland (iviiiar carried an announcement on June 1 that
the editor had been checking into the reports that water would be
admitted into the "50-wmile section' by October 1. On doing so, he
was delighted to see that over 1,200 men wers at work, He had learned
from project superintendents that the "two cut-stone locks, hetween
Dam No.6 and Cumberland, would be completed by July 1." As for the
13 Composite Locks, three would be finished by late August. Timber
for the lock gates was now being delivered. It seems, he assured his
readers, that nothing "connected with the completion of the line has

1
+
treen neglectem '

53, Cumberlend Civiliaer,March 15, 13Lg,

k4, Ibid., June 1, 1849,
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The previous month, Chief Engineer Fisk had taken action which
he hoped would insure that the "S0-mile section" would be opened
for navigation by the deadiine--October 1, 1849, He notified Hunter,
Harris & Co, that they were to see that the subcontractors had em-
ployved on Locks Nos.59 and 60, Culverts 206-208, and Sections 283-289,
by May 15, 10 stone masons, with the requisite number of hetpers,
quarrymen, and laborers. Similar orders were issued in reference
to Locks Nos,62, 63 1/3, 64 2/3, and 66, wherc Buell £ Watt were to
have 1o masons with the necessary number of helpers, quarrymen, and
tenders. They were to keep these people hustling to get out and make
delivery on all the stone needed for these four Composite Locks,

Buell & Watt failed to comply with this directive, and on May 17
Fisk notified the Trustees of their failure.LS -

Fisk, on June 1, reported to the stockholders that there were
employed on the unfinished sections of the canal: 77 bosses, 39 black-
smiths, 54 carpenters, 73 driliers and blasters, 107 gquarrymen, 59
stonecutters, 73 masons, 122 mason tenders, 6 brick motlders, 50 others
engaged in making bricks, 16 bricklayers, 19 bricklayer tenders, and
760 laborers; totaling 1,447 mechanics and laborers. In addition there

were 233 drivers, 562 horses, 26 mules, and & oxen employed in driving

L3, Fisk to Hunter, Harris & Co., May 1 and May 17, 184Q{Ltrs,
Sent, Chief Hngineer.)

40



and pulling 285 carts, 20 scoops, 13 ploughs, 11 two-horse wagons, 3
three-horse wagons, 28 four-horse wagons, 1 six-horse wagon, 5 one-
horse railway cars, 14 two-horse railway cars, 10 three-horse rail-
way cars, 14 drays, 4 brick-making machines, and several cranes,

The railway cars were being employed to remove rock and trans-
rort hrist and other materials at the tunnel; in the transportation
of stone from quarries to Lock MNo,58, the locks in Tunnel Hollow, the
Oldtown Locks, and the Town Creek Aqueduct. The total length of
these temporary railways was nearly nine miles, They were of great
assistance, as they expedited the work by reducing the number of
horses and enabling the contractors to carry on their work more eco—
nomically than if they hauled in wagons over the public road network.

As of June 1, Fisk estimated there remained to be done on the

locks:
Kork Work Done Work to be Pone Total
Locks §74,308 $153,523 $23?,EEIH6

On June 30 Fisk visited the Tunnel and saw that the recent hot,
humid weather had slowed work by keeping many of the men "in-doors.”
Moere alavming, however, was the discovery that large numbers of labor-
ers had walked off their jobs and had gone to work for the Baltimore
& Ohio Railread, which was pushing construction west of Cumberland

toward the Tygart River Valley. As the railroad paid 87 1/2 cents

L&, 27st Annual Report (18L9), 25,
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per day, while the canal contracters paid £1, he was inclined to be-
lieve that most would be back. Others had ieft the waterway to return
to their homes to assist with the harvest.hT

By July most of those who had left to go to work for the rail-
road had returned on discovering the wage differential.ha

Fisk, on July 30, called to the attention of Hunter, llarris &
Co. that work continued to lag on the four Composite Locks subcon-
tracted to Buell & Watt. He was now compelled to order: {a] that as
large a force as could be economically employed be turned to excavat-
ing and preparing the masonry and foundation of Lock No.&6; (h] that
the dry walling and paving of Locks Nos.63 1/3 and 64 2/3 (as well as
the masonry, puddling, and embankment) should be forthwith completed;
and (¢) that yntil a sufficiency of stone was on hand for Locks Nos.
63 1/3 - &6, no stone should be delivered by the railway from the
Town Hill quarries to Lock No.ﬁz.hg

As had happened so often, expectations that the “50-mile section®
would be cpened for navigation by Octeber 1, 1849, were dashed. 4t a

meeting held at Barmum's Hotel in Cumberland attended by the Board of

Directors, the State Agemts, and the Trustees, it was determined to

L7, Fisk to Coale, June 3C, 1849 {Ltrs, Recd., CT & 0 Co.).
48, Harris to Coale, July 10, 1849 (Ltrs. Fecd.,, C & O Co.).

49. Fisk to Hunter, Harris & Co., July 30, 1849 (Ltrs. Fecd.,
C&0Co,J.
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extend the deadline for complétion of the M"S0-mile section” by Hunter,
Harris § Co. to December 26, 1549.

On October 1, Chief Engineer Fisk notified Hunter, Harris &
Co. that if water were to be admitted to the "5D-mile section' by
Christmas, they would have to see that the subcontractors increased

thelr force ro:

Masons Bricklayers Workers
Contractor Work Required Required 9/25/48
Ritner § Co. Lock Nes. 59 § 60 18 6 9
Culverts 206-208
Buell § Watt Lock Nos. 62-66 22 &
To build the lock gates and the wooden waste weirs, install L

the wooden frames in the masonry waste weirs, do the wood work on the
bridges, and position the wood linings in the locks, would require 25
carpenters on the projects east of the Tunnel. On September 25 the
number at work was considerably less,

If the new completion date were to be met, 50,000 bushels of

cement would be required. Deliveries should be scheduled as follows:

October 1 to 15 12,000 bushels
October 16 to 31 13,000 bushels
November 1 to 15 15,0300 bushels
November 14 to 30 5,000 bushels
December 1 to 15 3,000 bushels

50,000 bushels
The three mills currently supplying cement to the contrac-

tors could be counted on daily for: Lynn's, 510 bushels; Shafer's,
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270 bushels; and the Potomac Mill, 150 bushels., By Octeber 21, Lynn's
fourth kiln with a capacity of 120-bushels would be in 1|pl*u::r:.il.m‘.'ti':m.5I:I
Hunter, Harris & Co. now encountered great difficulty in raising
capital. Work accordingly continued to drag, and in December they
were compelled to ask the Board for another extension. The Board,
meeting in Baltimore, extended the time 1imit of Humter, larris & Co.
for completing the "S0-mile section" from December 26 to April 1. In
granting this eitension the Board agreed to defer the "laying of the
stone coping of the locks, and other pieces of work, not necessary
for the commencement of navigation . , . until after the admission
of water, to facilitate" their transportation. These deferred pro-
jects, it was held by Chief Engineer Fisk, could always be undertaken
at a season of the year not calculated to interfere with navigation
on the waterway.51
Work done by Hunter, Harris § Co. as of January 1, 1849, totaled
$583,202, while work to a value of $382,927 had been accomplished dur-
ing 1849. Thus the value of work completed as of January 1, 1850,
was $966,036.
To complete the '"3(-mile section', using the 1845 estimates,

would cost $235,528. Fisk informed the Board at this time that §163,138

50, Fisk to Board, Oct. 1, 1849 {Ltrs Sent, {kief Engineer);
Gmberland Civilign, Det. 12, 1849,

1. Cumberland Cfvilian, Feb, 22, 1850.
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had been paid out for the construction of the locks {Composite and
Masonry), while work to a value of $45,456 had to be done on these
"works of art."52

The winter of 1849-1850 was very severe in the mountains of
western Maryland, On January 7, Fisk wamrmed President Ceale that
the cold weather was unfavorable for earthwork, but it should not
interfere materially with the construction of the dry masonry and
wood work of the locks.53

Assistant Engineer Dungan was also having his problems. On the
day after Christmas he checked with Fisk as to whether a second
fleoring of 2-imch plank should cover the platform and extend down
and rest against the lower mitre sills in the Tunnel Hollow locks,
Personally, he was at a loss as to what should be done with the 8 1/2-
foor 12 x 125, squared on both sides, that had been allowed for crib-
bing?L Eithexr Fisk gave his subordinate verbal instructions on the
subject, or his reply to Dungan's inguiry had been lost,

On February 18 Dungan forwarded to Fisk fipures as to the guantity
of stone used in the "face work' for the four locks being built by
Buzll & Watt. These estimates were for all "the walls laid in cement

above and below the gates, and the dry masonry above the mortared

masonry velow the lock gates." His ¢stimates were outlined below.

52, Fiak to Coale, undated, January, 10650 (Ltrs. Recd., € & O Co.J.
5%, Fisk to Board of Directors, Jan, T, 1850(Ltrs. Reed,, C & O Co.).
%4  Dungan to Fisk, Dec, 2h, 1880 (Ltrs. Recd., Chief Engineer).
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Lock Mo. &2 Perches

Below the lower gates mortared masonry 31,36
Below the lower pates dry masonry 5.61
Below the upper gates mortared masonry 31.14
Above the upper gates mortared masonry 38,06
Breast wall mortared masonry 16,46
Above level of breast wall 10. 80
Head of lock 55.10
Flume walis 13.95

20649

Lock No. 63 1/3 Perches
Below lower gates mortared masonry 31,44
Below lower gates dry masonry 24,74
Below upper gates mortared masonry 37,80
Above upper gates mortared masonry 46,20
Breast wall mertared masonry 16.46
Above level of breast wall 12,00
Head of Lock 39,90
Towpath & flume walls 144, 88
353,62
Lock No. 64 2/3 Perches
Below lower gates mortared masonry 31,44
Below lower gates dry masonry 25,52
Below upper gates mortared masonry 37.80
tbove upper gates mortared masonry 46, 20
Breast wall mortared masonry 16,46
Above level of breast wall 12,00
Head of lock 39,90
Towpath & flume wall 203.61
412,93
Lock No. 66 Perches
Below lower gates mortared masonry 31.44
Below lower gates dry masonry 5.30
Below upper gates mortared masonry 29.84
Above upper gates mortared masonry 36.48
Breast wall 16.68
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Above level of breast wall g.00

Head of lock 34.39
Towpath & flume wall 33.06
197,19

50 far the subconmtracters had laid 1,170.30 perches of stone
for the locks, three feet in from the face.”? at this time Dungan
had forwarded to Fisk a report of the work accomplished by Buell §
Watt as of November 21, 1849, on Locks Nos.62-66, A copy of this
work appears in Appendix D?

Hunter, Harris § Co. finally came to the end of their resources
in early March, Pay duy came and there was no money for the arti-
sans and laborers. On the 9th they assigned their contract to the
Trustess to enable them to complete the "S{-mile section." Before
the Trustees took over, Fisk had notified them that the "faliure of
Hunter, Harris § Co. to carry through the work to completion in their
own name has occasjened delay, thereby postponing the timc when the
navigation can be opened to Cumberland.' Fisk neow estimated that
water could be let inte the upper ten miles of the canal by May 15,
inte an additional 15 miles by June I, and into the entire 50 miles

by June 15.5T

55. Dungan to Fisk. Feo.lU, 1850(Ltrs. Recd,, Chief Engineer).
56, Dungan to Fisk, Feb. 2, 1850 (Lirs. Reed., Chief Ergineer).

57. Fisk to Trustees, April 1%, 1850 (Proceedings of the Fresi-
dent & Board of Directors, T & O Canal},
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Before work could be resumed, however, the Trustees would have
to get the men,' who had struck when they were not paid, back to work.
Trustee Hale and Assistant Engineer Dungan spent March 12 at Oldtown
and the next day at the Tunnel Hollow locks. At both places the men
were on strike, and they encountered resistance when they sought to
persuade them to return to work, without making any promises beyond
their means. At Oldtown, the men agreed te resume work after dinmer,
provided: {a) the Trustees would pay for all work dome since the ilth
on a weekly basis on Saturday nights; (b) that they would be paid
one-half the February estimate on Saturday of next week; and (c) that
they would be paid one-half the amount due them for the first eight
dayz of March on the follawing Saturday, and the other half of these
sums "if the work goes to completion.”58

Their appeals to the men working on the Tunnel Hollow locks had
becn less successful. They made no commitments about returhing to
their jobs, But as they seemed well disposed, Hale felt that upon
reflection they would be satisfied that the proposition offered was
the best the Trustees could make under the circumstances, and after

discussing it among themselves they would votc to accept it.59

58, Hale to Coale, March 13, 1850 (Ltrs, Reed., C & 0 Co.).

59, TIbid., Merch 17, 1850 (Ltrs. Reed., C & O Co. ).
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By the evening of March l4 all the men on the '50-mile section,”
except those at Cumberland and those at the Tunnel Hollow locks, werc
back on the job. Hale was confident, however, that the strike at
those two points would soon be over. He was correct, as the men were
back at work on the morning of the 17th.

There was labor unrest again in April, as the Trustees failed
te meet their obligations., On the Sth the men working on the Qldtown
locks struck, and came marching down the towpath from Lock No.é68 with
a flag. A letter was handed to one of Dungan's men that evening, noti-
fying him that all hands from Cumberland to Town Creek had ceased to
work and were determined to "prevent the complction of the canal till"
they received their back pay for the period, January through March,
The people at the Tunnel and the locks below were asked to join in
the demonstration.

4 storm kept the strikers in their shanties on the 10th, so there
was no trouble. Dungan, concluding that the strikers wopuld use the
day to recruit, wrote Fisk urging steps be taken to prevent another
march by the disgruntled workers, before the strike spread to the
men employed on the Tunnel and at Locks Nos.&E*ﬁb.él

On the 12th the 'rioters" were put in force, and they marched

from Qldtown to Section 325, where they halted zll! work, and their

60. TFisk to Coale, March 14, 1850 {Ltrs. Reed., T & O Co. ).

61, Dungan te Fisk, April 10, 1850 [Ltrs, Regd., Chiel Engineer),
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leaders threatened to push on to the Tunnel. On April 22, Dungan
warned Fisk that if the men were not paid by the 30th, there would be
4 general strike that would put & stop to all work on his division, ‘

On April 23, and again on the 24th, the men at the Tunnel had
struck and had marched down the towpath to Lock No.61, stopping all
hands still at work. Dungan was told by Haines and Murray that Upton,
who was one of the leaders, had endeavored to secure a gallon of
brandy to treat the men after they had stopped work in Tunnel Hollow.
The strikers appeared to be acting under the influence of the con-
tractors'! creditors, who expected the bondholders to pay the arrears
to insure completion of the canal. The strikers, it seemed, planned
to hold peaceable possession and voiced no threats. Several men,
satisfied that the projects would be shut down for some time, took
their bundles and left the canal.

Piper , ome of the foremen, promised to get the men back to work
on Monday the 28th, Dungan, however, feared that Piper would be un-
able to make good on his promise. If the strikers did not return to
their jobs in the near future, it was feared that the rest of the
hands would walk offé3 Apparently, Piper knew his people better than
Dungan, because most of them were back on the job at the Composite Locks

and the Tunnel on April 28.

62, Dungan to Fisk, April 13 and 22, 1850(Ltrs. Feecd., Chief Engineesr].

63, Dungeb to Fisk, April 25, 1850(Ltrs. Recd., Chief Engineer).
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By the late winter Df.lﬂﬁﬂ, the stonework at Lock Nos,62-66 had
been nearly finished. A large force of carpenters was now needed to
line the walls of the lock chambers with "kyanized" planking. This
would be accomplished by securing five and one-fourth inch square vertical
studs to the stone surface at 30-inch intervals. The stud fastenings
were four-foot long, one-inch round iron rods driven into the masonry
joints and threadesd at the exposed end to receive square nuis. There
were iwo rods per stud. The stwds ran from a six-inch wide by three
and one-half inch deep sill at the bottom to the underside of the
coping. A layer of horizontal planking was nailed over the studs and
another layer of veritcal planking was laid over the horizontal plank-
ing for strength.r‘:}ll

Dungan on March | had voiced the opinion that if they were to be
completed zs scheduled there should be at least 25 carpenters assigned
to Locks Nos.8l to &6. He feared that work on the gates was lagping.
With the exception of the gates and coping for the locks, his latest
estimates had included nothing that had not been delivered,

Az to be expected, the labor difficulties caused a significant
reduction in the carpenter force. By April 4 there were only 15 at
work on the 5 locks, Seven carpenters had left for North Carclina

with KWatt. As yet, the crib timbers had not been delivered, while

6L, Arckie W, Frenzer, "Historic Structures Report-Survey Report
for Lock No.&6 Complex," (Files, XPS), pp. 1-2,
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there had been threats to attach the planks stacked at the railroad
siding to satisfy claims against Hunter, Harris § Co. by Groves for
5tringers used for the railway to the quarry.65

Additional carpenters were recruited by Buell, and by mid-April
they were hard at work on the coping. Assistant Engineer John Byers
on April 17 forwarded to Fisk plans he had prepared for the wooden
coping in the upper and lower recesses of the Composite Locks. He
wished to know which should be adopted. Sketch No. 1 of the upper
and No. 2 of the lower recess were drawn for z single line of joist
timbers. The other sketches had been drawn with the thought of add-
ing strength to the “points liable to be struck by the boats" in
passing through the locks, and "to avoid shert pieces."™

At the upper recess, he would cut off the post (A) at the height
of the & x 6 cross ties, and pass the 10 1/2-inch x é-inch timbers
over it, thus protecting the end from the weather, and bringing the
top crib log against the end of the 10 1/2 x 6 and alsc against the
post.66 Copies of thesc plans accompany this report.

Fisk, on the 22d, notified Byers that the plan he proposed for

providing additional strength te the wooden coping at the upper and

lower recess should he adopted.ﬁ?

65. Dungan to Fisk, March 1 and April 5, 1850{Ltrs. Reed., Chief
Engineer).

66, Byers to Fisk, april 17, {Ltrs. Reed., Chief Engireer).

67. Fisk to Byers, April 22, 1850 (Ltrs. Sent, Chief Engineer),
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On April I3 Byers forwarded to Fisk a bill of "timber and plank"
for the coping of the Composite Locks. He believed that the coping
for the locks would present "a good appearance and possess all the
Strength that can be given to it at the exposed points." He would
see that the lower wings were covered entirely, as rough Coping was
currently unavailable.ﬁa (A copy of the bill of timber and plank for
the coping of a Composite Lock accompanies this report.)

Haines, in addition te himself, on June 1, had 32 carpenters at
work between Dam No.6 and the Tunnel. Trustee Hale, on June 2, con-
tracted with Voorman, who had a reputation as an efficient carpenter,
for the coping for the Composite Lccka.ag

There was a brief delay in early June, when it was discovered
that the Buell § Watt foreman at Lock No.62 had blundered. Dungan
had noticed that a section of the lock chamber was discolored, He
ordered Clarke to open up the wall. Although the wall was taken down
to a depth of five feet no "sign of mortar or grout in the heart of

the wall" was found. Both men were satisfied from the dark color of

the pointing that the rest of the wall had been grouted. The pointing

in the section of wall that had been condemned was “quite dry and white"

as was the facing of the dry masonry which was laid in mortar by

68. Byers to Fisk, April 23, 1350 (Ltrs. Recd., Chief Engineer).

69. Hale to Fisk, June 2, 1850 (Ltrs. Reed., Chief Engineer).
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Mr. Moore's grders to save bedding the stope." When questioned by
Uungan as to how this had cccurred, Clarke expressed the opinieon that
sume one must have misdirected the mortar bar and had run the grout
into the dry masonry. Dungan did not believe him, but he decided not
to press the subject,TO
Meanwhile, it was discovered that not encuph timber for coping
had been stockpiled at Lock No,.66., On taking inventory, Dungan dis-
covered that the only coping was for the flume opening at the tail,
He felt that it would be wise to substitute timber to cover the 13 1/3-
foot upening?l
This situation had been corrected by mid-July. 0On the 17th Dungan
found that there was sufficient timber and planking on hand for Buell
G Watt to accomplish all the woodwork at Locks Nos.0Z-66, except the
coping and stop plank for the flumes., The lining plank for the gates
had been unloaded at Water Station No,12., Dungan had asked Mr. House,
the keeper of the station, to alert him should anyone disturb the
planking o attempt to attach it. It would be wise to Dbave it hauled
over to Tunnel Hollow and stacked., The lock pates and casting for

three of the locks had alse been delivered and were stored at the

shop on the Virginia side, opposite Tunnel Hollow.

T70. Dungan to Fisk, June 12, 1¥AG{Ltrs. Recd., Chief Engineer}.

71, Ibid,

od



Threats had been voiced in local grog shops against the canal
by disgruntled laborers, who believed Hale would not pay them for
their last week's work. Dungan, however, did not foresee any imme-
diate danger.TE

These fresh labor treubles had been precipitated by the failure
of the Trustecs to see the project through to completion., Bad weather
(a succession of snow, sleet, and rain storms), along with the labor
difficulties, frustrated Fisk's rosy predgftion that the "50-mile
section'’ would be opened to pavigation by June 15. On June 3 the
stockholders of the Chesapeake and Chio Canal Company were notified
that 1f the lazbor force was deubled all work necessary for admission
of water to the entire waterway could be accomplished by July 1.13

This proved impossible. Meanwhile, the time limit for the com-
pletion of the canal had been extended to July 1 and then to August 1.
It was in vain, however, for in July the Trustees' resources had been
exhausted and work again stopped. The Board promptly declared the
contract abandoned and negotiated a new one with Michael Byrne of
Frederick County, who 12 years before had contracted to build Lock

Nps.59-66, providing for the completion of the canal for $3,000 in

cash and $21,000 in bends. Reporting this development, the Cumberland

T2. Dungan te Fisk, July 17, 1850{Ltrs. Reed., Chief Zngineer),

T3. 22nd Anmual Report (1850), 13-15.
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Civilian commented, "As Byrme is an old and experienced contractor
and possessed of ample means, there can be little doubt that the work
will be Finished at the time der._ignated.”Th

By August 25, work on the Tunnel Division had progressed to the
point where Dungan reported that, until this moment, "I have been un_
able to name a date when I would be able to admit water to Lock No.66.
‘But Haines had now informed him that he would have the stop plank up
by the next evening. If this were correct, he would ther be ready to
receive water on the Tunne! Level,

A little before 11 a.m, on August 31, Dungan had the upper gate
at Lock No.67 opened, By 12:30 the water had reached Lock No.66. The
only leak reported was a slight one at the Tunnel.?ﬁ

The only ''works of art" not now completed on the "SU-mile section"
were thaose in Seven-mile Bottom. They were Locks Nos.539-60, and the
waste weirs on Sections 282 and 283. Lock No,60 was finished and
ready for water on Tuesday, the 24th, while Lock No.59 would be ready
the next evening. By the 24th all that remained to be done at Lock
No.58 was to hang the gates, and Haines and an eight-man crew had been

detailed to raise them. Haines, however, was delayed by the discovery

that he was short 30 bolts,

T4, Cumberland Civilian, Aug. 2, 1850.
T9. Dungan to Fisk, Aug. 25, 1850(Ltrs. Recd., Chief Engineer}.

T6. Dungan to Fisk, Sept. 1, 1850(Ltrs. Reed., Chief Engineer).
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As the balance beams on the Tunmel Hollow locks checked repidly,

metal straps would have to be slipped over the posts. But this could

be attended to after the waterway was opened for navigation to Cumbcrland.TT
It was Qctober 8 before water was let into the Seven-mile Bottom

Ta

sections, The eastern portion of the Chesapeake and Chio Canal, the
only part to be completed, was formally opened to trade at Cumberland,

Thursday, October 106, 1850,

T7. Bender to Fisx, Sept. 25, 1850{Ltrs, Recd,, Chief Engineer),

T&. Bender to Fisk, Oct. &, 1850(Ltrs. Recd,, Chief Engineer).
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III. LOCK FOUNDATIQNS
| Assistant Engineer Morris on December 15, 1838, mailed to
Michael Byrne, the contractor for Locks Neos, 59-66, the specifica-
tions for Locks 60 and 61 upon a "common foundation" and Locks 64-66

on a rock Foundation, The bill for the timber for Locks 64-66 was:

White Dak Timbers, one foot square Bunning Fset
69 pieces 12 x 12 § 20-foot long = 1,380
168 pieces 12 x 12 § 17-foot long = 2,856
3 pleces 12 x 12 § 18-foot long = 54
3 pieces 12 x 12 § 21-foot long = 63
3 pieces 12 x 12 § 25-foot long = 75
3 pieces 12 x 12 § 29-foot long = 87
3 pieces 12 x 12 § 32-foot long = 86

4,611 lineal feet

Planking for Locks Nos.64-66 Feetr B.M,
Sheet piling 2 feet deep = 2,760 square
feet of 3-inch plank or 8,200
Flooring = 7,200 square feet of
Z2-inch plank or 14,400
77,580

ALl the planking was to be heart of yellow pine and no plank was to be

over B in. in width., The bill of timber for Locks Nos.60 § 61 was to he:

White Cak Timbers, one foot square

Main traverse timbers of the lock: Running Feet
12 pieces of 12 x 12 § 51 feet long = 612

2 pleces of 12 x 12 & 49 1/2 feet long = a9

2 pieces of 12 x 12 § 48 1/2 feet long = 97

2 pieces of 12 x 12 § 46 1/2 feet long = 93

2 pieces of 12 x 12 & 45 feet long = Ly

4 pieces of 12 x 12 § 43 1/2 feet long = 174



66 pieces
174 pieces
2 pieces
2 pieces
2 pieces
2 pleces

14 pieces
11786 =

of 12 » 12
af 12 x 12
of 12 x 12
of 12 x 12
of 12 x 12
of 12 x 12
of 12 x 12
143 sticks

Flume Timbers

2 pieces of 12 x 12 §
30 pieces of 12 x 12 §

Langitudinal Timbers

16 pieces of 12 x 12 § 37 feet long
12 pieces of 12 x 12 § 12 feet long
Total for

& 32 feet long = 2,112
& 29 feet long = 5,046
§ 35 feet long = 70
& 38 feet long = 76
& 41 feet long = g2
§& 44 feet long = 88
& 47 feet long = 653
each lock
15 feet long = 30
10 feet long = 300
= 592
= 144
2 locks 10,33 1ineal feet

Plankin% for Locks Nos.60 and 61

Flooring 4,808 square feet of 2Z-inch plank or 9,616 feet B_M.
Sheet piling 7,7

7-foot or .

22 s

quare feet of 3-inch plank in lengths of

. 23,166 B.M.

Mitre Sills and Upper Platforms for Locks 60-61 and 64-66:

White Cak Timbers

RBunning Feet

Pliatforms 90 pieces 12 x 12 and 6 1/2 feet long = 585
> pieces 14 x 14 and 17 feet long = 85

Mitre Sills 20 pieces 9 x 9 and 9 feet long = 180 1
10 pieces 9 x 9 and 17 feet long = 170

1. Morris to Byrne, Dec. 15,1835(Ltrs. Sent, Morris).
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Two months later, in February 1339, Morris, in responze to an
inquiry from Byrne, advised the contractor that he could subcontract
the Lock No,62 foundations, If he should do so, Byrnc was to bear
in mind that the "timbers &c" were to be similar to those called for
in the foundations of Lock Nos.60 and 61 except: {a) all the 29-foot
5ticks were to be 31 feet in length; (b} all the 32-foot sticks ta be
of 34-foot lengths; and {c] the remaining timbers to be increased in
length one foot each,i.e,, the 51's becoming 52, the 49 1/2's to be
50 1/2, ete. Longitudinal timbers bemeath the front of the lock wailtl
were to be of the usual length.

Because of the changes in length of the foundation timbers,
Byrne was to see that sheet piling of six-foot lineal length was used
- 1n the lock, besides the 42 square feet of 2-inch plank used for sheet-
ing in Locks Nos. 60 and &1,

He would also contract for the lumber for the mitre sills and
platforms; the specifications to be similar to those enumerated on
December 15 for the five locks.

Timber for Lock No.62, as well as that for the other locks in
the series Nos.60-66, was to be delivered by early summer.

In contracting for the floor planking, Byrne was to be certain
that no planks exceeded eight inches in width and that al! were free

of sap.
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The lineal feet of timber in the foundation of Lock Mo,62 ahove

2 lock with a "common' foundation was to be:

Head of Lock 12 sticks  increased 1 foot 12-foot rTunning
Recess timbers 15 sticks  increased 2 foot 30-foot running
Chamber timbers 83 sticks increased 2 foot 166-foot running
Recess timbers 17 sticks  increased 2 foot 34-foot Tunning
Tail of Lock 16 sticks increased 1 foot 16-foot runming

143 258

A "common lock bill' for 12 x 12-inch timber was 5,181 1/2 rumning

feet; adding 258 feet, would make the bill for Lock No.62 in the

amount of 5,439 1/2 feer.”

The decision to eliminate one lock in Tunnel Hollow compelled

Chief Engineer Fisk in January 1848 to prepare a new "bill of timbers"

for the foundations of Locks Nos.63 173, 64 2/3, and 66, For each

of the three locks there would be required:

Linear Cubic
Feet Feet
22 pieces of 1-foot square white oak timber 25 550
60 Pieces of 1l-foot square white cak timber 27 1,320
6 pieces of 1-foot square shite pak timber 47 282
7152

There would be in the three foundations 6,456 cubic feet of

vak timbers. These timbers would he pesiticned:

In the first 15 feet below the breast 10 pcs 25 feet
Next 81 feet below the breast 54 pes 22 feet
Next 18 feet below the breast 12 pes 22 feet
hext 9 feet below the hreast & pes 22 feet
Next 8 feet below the breast 6 pes 22 feet
Next 8 feet below the breast & pcs 47 feet
Total of 131 feet 88 pcs

2. Morris to Byrre, Feb 9, 1839 (Ltrs. Sent, Morris).

3. Fisk to Dungan, Jan. &, 1848(Ltrs, Recd., € & O Co.),
61
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By the end of May 1849 Buell § Watt had finished the foundations
for the four composite locks subcontracted to them by Hunter, Harris
& Co. When he checked their work, Dungan found;

Timbers used for foundations in the four locks 13,600 eu. ft.

Planking used in the Jocks.., 88,000 superficial ft,

Lining timbers s s e e e aa

Planking timbers . . . . ., . .53,700 superficial ft.
or all together 141,700 superficial feet of planking
and 20,334 cubic feet of timbers.

6,734 o, ft.

No timber had been included in this estimate for cribbing, part
of which had been delivered. Buell needed six timbers 49 feet long
for Lock No,62, If he had submitted all his bills, the Company could
allow him about $1,200 for timber and planking, and $400 for 800 super-
ficial feet of scrabbled stones at the quarr}f.Ll

Dungan, in June 1849, in accordance with instructions from Fisk,
had added several items to his estimates for Locks Nos.63 1/3 and 64 2/3,
Buellf Watt would be paid for the "cement filling” between and around

the foundation timbers at a rate of $3.50 per perch.5

4. Dungan to Fisk, June 7, 1849(Ltrs. Reed,, Chief Engineer).

5. Ibid.

62




Iv,

EXCAVATIONS AND EMBANKMENT FOR LOCKS NOS.62-66

In Jampary 1848 Assistant Engineer Dungan forwarded to Chief

Engineer Fisk calculations

of the excavation and embankment needed

for Locks Nos,62-66, Dungan, in-making his estimates, had assumed

the bottom for lock pits ™63 1/3, 64 2/3, & 66 is 2,41 and for a2,

1,141." The levels of rock at esach lock were:

Levels of Bock at Bach Lock

Lock %o, 63 1/3

Tail, level of rock = 2.3
Lock, level of rock 89 Ft,
Head, level of rock 89 ft,

Lock No. .64 243

0.9

Tail, level of rock

Head, level of rock = 2.1

Lock No.od

Tail, level of rTock
tlead, level of rock

| L]
B
Lrb

pr 127.3B rock base,
up 0.4 or 125.4B rock base,
up .7 or 124.38 assumed.

or 115.9B assumed by drill, about a ft,
below the bed of drain.

or 212,98 assumed by drill.

or 103.5B rock base.
or 99.78 rock base,

Lock Excavation & Embankment

Lock Ho.62 Embankment Excavation
cubic¢ yards Cu. Yds, Cu. Yds. Cu.¥ds., Totzl
Rock Louse Slate Earth Cu. Yds.
Earth Excavation (to be done) 300 300

Earth Embankment R,500
(tc be done)
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Lock Wo, 63 1/3

Excavation of pit

Excavation of
towpath

Embankment ar

head of towpath 684,

Excavatiaon at berm
Embankment, earth §

slate 1,945,

Embankment Proper:
(Embkt. of slate
against berm 2,288
wall)
(Embkt. of slate
against towpath

walll 1,374,

293.9

7.9

122.2

2,209.9

782

601.5

1,212,3

622,2

3,716.1

795,49

1,345,59

Total 6,294,

Lock No,64 243

Excavation of pit
Excavation at

head of towpath
Embankment at head

of towpath 840
Excavation connection

at berm
Embkt. connection 1,306
- Embankment Proper:
{Embkt. of slate
against berm
wall) 2,288
(Embkt, of slate
against tow-

path wall) 1,640,

124

it =N

535.6

42.5

122.6

7,605, 4

74,2

1,117.5

195.2

T,533.5

1,119,6

282

.5 [(at berm, earth and slate)

E-361.9

1,749.4

1,160

599,58

Total 6,194,

Lock No. 66

Excavation of pit
Excavation at head
of towpath for

connection

2,253.1

45,8

G

2,015.2

212,5

1,301.6

1,676.8

3,501.2

5,945.1

259.3



Excavation at connec-
tion with berm 118.8 375.0 489, 8
Excavation for lin-
ing 350 ft. towpath 1,000 1,000
Embkt. connection at
head of herm 1,053.,8
Embkt. comnection,,
towpath 164, 3
Embkt. lining,
tewpath, 350 ft, 1,408.7
Embankment Proper
{Embkt. of slate
against berm
wall) 2,288.0
{Embkt. of slate
against towpath}l,182.1
Totals 6,102, 0 Z.814.7  3.227.7 Z,081.5 7,694.2Z

Dungan felt that a towpath lining, extending from the wall at the
head of Lock Wo.&6 for 350 Feet up the canal, would be "the best mode
of making a watertight connection.” The slate embankment agairst the
lock wall had been calculated at "15 wide at top of wall and a 1 to 1
slope down to Rock.”l

Figk on December 2, 1849, forwarded instructions and a plan to
Dungan as a guide in positioning the embankment and puddiing at the
Tunnel Hill locks. On the berm side below the lock this plan would

be followed:

iy ;“E_"— J{f)

1. Dungan to Fisk, Jei. 3 and &, 1848(EL4rs. Recd,, Chief Engineer).
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The fourndation of the wall {A-B) would be as low as that on the
towpath side. Its thickness would be equal to that of the wing wall
(C-A). The two walls (A-B) and (C-A) were to be commected at A, just
as if they were "one and the same wall,"

As for the embankment and puddling, Rhind and Dungan were to be
especially watchful. Along the mortared masonry at the head of the
lock and above the breast, puddling would be put in "with all the
care obscrved in constructing masonry locks.™

From the termination of the mortared masonry at the head of the
lock to point (A} coarse gravel, to a width of three feet, would be
used for the entire height of the walls. OF this distance that part
"in the rear of the mortared masonry, below the lower gates, should
have for three feet in height in place of gravel" stone of six inches
in diameter, This stone should be positioned to keep the earth from
cbstructing the flow of water through "the drain,” should any escape
from the lock chamber. Construction on the towpath side would be similar.

From (A} to [B) 'a fine gravel" three feet in width would be
preferred. With the above exceptions all the embankment about the
lock would be made of watertight material carefully put together.

Until the receipt of additienal instructions, no embankment would
be raised to a height above seven feet. No puddling at the head of
the locks would be put in before spring. In addition, the paving be-

Iow the locks would not be put in until the dry walls had been raised.

2, Fisx to Dungan, Dec. 2, 1848 (Ltrs. Sent, Chief Engineer}.
66



CRIB WORK AT HEAD OF THE LOCKS

On May 12, 1849, Assistant Engineer Dungan reported that he had
been unable to secure the necessary information from Assistant Engin-
eer Byers on the ''position & arrangement of the crib work™ at the head
of the Composite Locks. As the heads were straight, he wished to knaw
if the angles were to be rounded or would "the crib work set flush to
prevent about stocking.”l It has been impossible to- determine Fisk's
views on this subject, as he either replied verbally or by a letter

which has been lost.

1. Dungan to Fisk, May 12, 184%(Ltrs. Recd., Chief Engineer).
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VI,

FRAMES AND LININGS OF LOCK FLUMES

Buell & Watt had posts sawed for the Yinings of the flumes.
Assistant Engineer Dungan, on discovering this, reported that where
the masonry had been put up, it would facilitate the work if the posts
could be framed in after the longitudinal sills had been secured. To
shift the entire frame backward and forward until each past would have
"a full bearing was no trifling job, but if the sills were fixed cach
post might be readily fitted to its bearing and we would have a fixed
base to work from. "

The contractors' current practice presented no difficulty, when
the timbers were put up before the masonry was started, To expedite
the framing, he suggested that the post be framed into “the longitudinal
sills plumb and the batter given by bevelling the bads of the sills.”1

In February 1850 Dungan asked Fisk for additiocnal instructions as
to how Buell & Watt werc to position the side planking of the flumes,
if it were to be flush with the 12-inch posts. He would also like to
know how the 12-inch posts were to be ''set upon the longitwdinal sills,
whether to project 2 inches in or out, § if set in whether the 10-inch
posts should also be set inch out to bring the side plank £lush to a

3 inch rabbet in the 12-inch pusts,"2 [See attached plan for side plank-

1. Dungen to Fisk, May 12, 1849(Ltrs. Reecd., Chief Ingineer), Tae
carpenters preferred to arrange the framing by "tenon & mortice,” but by
g0 dping the rabbet of two inches in the longitudinal if cut plumb was
not on the seme plane as the face of the post.

2. Dungan to Fisk, Feb. 14, 1850{Ltrs. Recd., Chief Enginesr).
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ing and longitudinal sills for lock flumes.) Verbal instructions on
this matter, or his memorandum on the subject has been lost, because
4 diligent search of Record Group 79 has failed to turn up Fisk's
reply 10 Bungan's letter of February 14.

Pungan was instructed by Fisk on May 2, 1850, thut if the work
in the flumeway at Lock No.62 was "'firm and close the paving could |bho)
dispensed with, except for a distance of . . . 20 feet at the upper
end." If, however, it would not hold wuter, it would have to be paved
and grouted. Fisk was of the opinion that for the time being the
greater part of the paving could be dispensed with.3 A test showed,

43 Fisk had anticipated, that the paving could he dispensed with.

3. Fisk to Dungan, May 2, i850{Ltrs. keed., ¢ & O <o. ).
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VIL,

LOCK GATES

Information on modifications of the lock pates made in-the period
immediately before the gates were installed in the Tunnel Hollow locks
is found in the correspondence of the Division Superintendents with
Chief Engineer Fisk. It is probable that these modifications were in-
corporated in the gates for Lock Nos.62-66,

Superintendent Stone of the Hancock Divisien, on March 21, 1846,
reported that the lock pates on his division had been modified in ac-
cordance with Fisk's latest instructions. All now had cast iron frames,
while the arms had been framed with a shoulder of 2 inchss on the upper
side, which would prevent the breaking of the tenons of the arms.

Superintendent Elgin of the Harpers Ferry Division reported on
April 26, 1848, thaf he had taken measurements of the shoe for the
lock gates. The diameter of the shoe was six inches, with a 3 1/2-
inch recess with a depth of 2 inches for the pivot to work in. ‘The
weight of those In use was 24 pounds. The pivets had flanges with a
diamcter of & inches. He would prefer them to have an 8-inch diameter,
with 4 houses for bolts with sunken heads, 1t took about 130 spikes
to each gate or 520 to a set of gates. There were about eight 5-inch

—

spikes to a pound. The collar to the cast iron valve weighed 9 pcunds.d

1. Stone vo Fisk, March 21, 1846{Ltrs. Beecd., Chief Engineer].

2. Elgin to Fisx, april 26, 1848{Ltrs. Reed., Chief Engineer).
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Fisk reported that the thickness of the lock pates at the yub
post was 12 inches, and at the toe post ten inches.

The breast wall of Locks Nos.1-25 were directly under the upper
mitre sili, and rose up nearly to the bottom of the upper Ievel (its
front being in a line with the downstream side of the main sill). The
upper gates of thesc locks were therefore shorter.

The breast wall of the rcmainder of the locks was entirely above
the upper gates. The upper gates of these locks were consequently

the longer ones.3

3. Fisk to Pickrell, Jan, 10, 1850{Ltrs. Sent, Chief Engineer),
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WIlL,

WICKETS {FADDLES) FOR LOGKE GATES

Chief Engineer Wright in 1824 made a detsiled study of John ).
Krng's patent of o Wicket Gate for canal locks. Whal Lie suw cofl-
vinced him that King's model was the best he had yet seen of o pudd)e
Or wicket gate, and he advised the Board of Dircclors to adopt jt,

{A capy of & King's Patent yecompanies this report).

King had told Kright that lie was unwilling to enter into dUres-
etts with tie luck contractors separately, but he would cuntract
with the Bowrd "direct st 8 cents per Ib.“ A wicket or praddle gute
4 foot squure, King reported, with all its fixtures would weiph Tun
to 20U pounds.

As Wright liad planped the gates, there would be two paddics juo
cach of the lower gates of two feet by 1§ inches, and they would
weigh 160 ta 180 pounds each meking four wicket pates to a lock,
Wright was of the opinjon that it would be of benefit to the con-
tractors 1t the company compelled them to use cast iron wicket Baties
instead of wooden ones. He trusted the Board would follow his recom-
mendation and barguin with King.l

The Board on August 30 aprecd to use King's cast-iron wicket

-

- L4
gates, provided the contractors would pay the ¢ost thereof,

1. Wright to Board of Directors, July 3C, 182{Lire. Reca.,
C & 0 Co.lt.

2. Proceedings of the President & Beoard of Tirsctors, A, 3iE.
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On August 7, 1831, King agreed to deduct from the contract price

for the wicket gates made from his patent
what ever the Engineers shall say the difference in
expense is between the iron and wooden gates--the
cast-iron frames which were to he used--and the dif-
ference between a 2 inch rod which was contemplated
for the wooden gates and a 1 1/2 vod which is to be
used for the Iron gates., Provided . ., . that the Iron
gates be made of sutch [sic] dimensions as only to pass
the same quantity_of water in a given time that wooden
gates would pass.

When they had delivered the wicket (paddle) gates for Locks Nos.
5-25, King and his partner, Livingston, had warrented them for cne
year with good usage, These gates had been cast at the furnace of
A. & J. Ellicott at Oak Ridge Landing, Maryland. The wicket gate at
Leck Ne.17 broke on April 18, 1231, and the Superintendent of the
Georgetown Division believed the difficulty was in the irom box, which
held the foot of the gate, being improperly Fitted into the wooden
framc. A letter was accordingly addressed to King requesting that
he have the foundry cast a replacement, If, however, they dragged

their feet, it would be possible to take the pattern and have one

L
cast at the little foundry near the Tyber,

3. King's Froposel {C & O Co. Mss, Correspondence ),

L. Willians to Boyd, April i8 and Wright to Ingle, April 19,
1831{Ltrs. Reed., C & O Co, }.
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¥ing and Livingston, when advised of the difficulty, suggested
that it was possible that the wicket (paddle) gate was not strong
encugh and that therefere the Compary should have A. § J. Eilicott
add to its thickness.5

In 1832 King and Livingston agreed to cut their price for the
wicket [paddle} Eates. Writing President Mercer on June 5, 1832,
Livingston announced that they would now supply the Company with
their patent cast iron paddle or wicket gate for five and one-half
cents per pound. If the Company should introduce the horizental
paddle, they would have them cast accordingly,

In the past, they admitted, four or five of the 3 1/2-foot
wicket gates had been broken., This had been caused, they theprized,
by an "insufficient quantity of meral in them," so a small quantity
added to the thickness would make them safe. Indeed, the firm was
willing to grant a one year's warranty.

King and Livingsten on August 25, 1832, notified the Board that
if 1t had not accepted their June 5 quotation for wicket {paddle) gates,
they wished to withdraw it. Because of a recent price rise of cast-
iron, they found that they could not afford to make deliveries at the

price quoted.T

5. King to Ingle, April 21, 1%31{Ltra, Becd., C & O Co.).
6. Livingston to Mercer, June 5, 1832{Lirs. Bead,, 0 & D Co, ).

7. Xing & Livingston to Board, Aug. 25, 1832 (Lirs. Reed., C & O Zo.).
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By the summer of 1834, the Company had contracted for and re-
ceived 132 of King's wicket gates. GSince then the Company had had
other gates cast for which King had not received any money. In the
opinion of King's lawyer, Orville B, Dibble, the slight changes made
to secure the top gudgeon in its place, whether it slid or was secured
to the frame of the gate, made no difference.8

A compromise was reached, and the Company agreed to reimburse

King for infringing on his patent,

8. Dibble to President O & © Canal Co. y June 13, 1834({Ltrs,
Recd., C & C Cg. ).
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IX. PAINTING FOR LOCK GATES

The lock gates were to be painted and treated with linsced oil.
There is no information as to the coler the gates were to be painted

at this timﬂ.l

1. Van Slyke ic Beard, Sept. 20 and 30, 1830{(Ltrs. Recd.,
C&O Co.).
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DATA TO BE PAINTED ON LOCKS AND GATES

The Board on July 1; 1831, erdered that the distance between
the locks be measured and marked on the lower ends of the lﬂcks.l

The Board om August 17, 1836, ordered the number of each lock
to be painted upon the balance beam of the lower gate, and alsc the

height above tidewater.g

l. Proceedings of the President and Eoard of Directors, 5, 399,

2. Ibid., E, 122,
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WORK DONE TO CMIE COMPOSITE LOCKS IN ML YEARS 1851-1852:
{KTRS AND TLNDERS

Un Mecember 8, 1850, Superintendent Dungun forwarded to Chicl
Fnginecr Fisk & bill of timbers for 2 crib umder the lock flumes,  In-
cluded For cuach lock were to be:

o, ¥ x Y of O feet in length } .
= . " 37
I3, 4 x s of 12 feet in length) 164 cubic feet x 10¢ =316 40

Fhuse timbers were to be of oak, and 12 cribs would be veguired
at und above Lock No.60. In addition, 25 perches of stome were needod.
Ty improve the fenders at each lock would Tequire:
2 picees 14 1/2 feet long 12 x 125 = 29 cuble fect
2 pieces 1 3/2 feet long 12 x 15s = 26 1/4 uprights

2 pieces 12 1/2 feet long 9 x 95 = 14 bearing picces
4 pivees & fect long 6 x 68 = 66

Total of 135174 cubic feet x 10¢ = $13.53

Horkmanship 10, 60
For cach lock 2353
Lock Mos.60-75 §352,95

Cost of 16 locks ¥376.48
Dungan spon thereafter forwarded to Fisk a plan of the fenders,
drawn by J. C. Stuck. A copy of Stuck's plan accompanies this rupnrt.e
On January 20, 1851, Dungan reported that he had contracted for

the timber for the cribs and fenders for the 186 locks in his division.

1. Dungan to Fisk, Dec. 18, 1650{Ltrs. Becd., Chief Engineer}.
Upon the completion of the Canel to Cumberland, Dungan haed been nemed
Juperintendent of the Cumberland Divisian.

2. Dungan to Fisk, Dee. 19, 1850(Ltrs. Reed., Chief Engineer).
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The cost of the timber for Locks Nos,82-66, which required no cribs,
wotld be $21 a lock, Timber for Locks Nos.61-66 would be received
at Fair Play and be delivered to the sites by scow,

Byers at this time agreed to finish Lock No.60, the timber for
which would cost $500 delivered.

The ironwork (bolts and spikes} for the cribs and fenders would
be forged by Mr. Stiles at his shop near Lock No.62,”

George W. Merchant proposed to build the cribs for Locks Nos,60
and 61 for $25 each, and the fenders for Locks Nos.60-66 for %35 each,
all the materials and a boat to be provided by the Canal Eumpany.h
His price was considered teo high and was rejected. Fisk now directed
Dungan to carry out this project with day labor. Carpenters who would
do the work for what the Company would pay were scarce. On February §
Dungan, observing that the carpenters scheduled to work on the pivet
bridge had not arrived, inguired, "Would it be possible to send enocugh
up from Washington also to put up the cribs and fenders?' By the end
of the week, he added, all the timbers, except those for Lack No. a0,
would be on hand.5 The carpenters soon arrived, and on March 3, Treas-

urer Ringgold forwarded Dungan a draft to pay for their services and

for the timber and ironwork.6

3. TDungan to Fisk, Jan. 20, 1851(itrs. Recd., Chief Engineer).
h. Merchiant to Fisk, Jan. 23, 1851{Ltrs. Heed,, Chief Engineer),
$. Dungan to Fisk, Feb, 8, 1851{Ltrs. Recd,, Chief Engineer].

6. Ibid., Mareh 3, (Lirs. Recd., Chief Engineer),
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LIT.

MAINTENANCE OF THE COMPOSITE LOCKS, 1857-1919

In June of 1857 Lock Nos.56 through 75 were measured. All were
found tg be 100 feet in length, but their width varied from 15 feet
to 15 feer seven inches measured at the narrowest point, The distance
between the masonry of the sidewalls of the 13 Composite Locks averaged
16 feet eight inches. The addition of the wooden linings resuited in
a nominal width of 15 feet. At the same time, a second engineer,
Charles Clark, had measured Lock Nos,27-40, and he reported that they
varied in width from 14 feet seven inches to 14 feet ten inches.l

Engineer W. R. Hunton on June 1, 1870, anncunced that while the
locks were serviceable, few were in good condition, The coping was
loose in many, while the mortar was out of the Joints, resulting in
much leakage through the masonry and around the gates. Several locks
needed to be rebuilt. Most of the lock gates were ‘"good and have re-
cently been put in pood working order, and new ones are kept always
on hand to replace such as may fail ar be accidentally destroyed,"

Reporting on the condition of the Composite Locks, he wrote that
they were in a serviceable state, thouph the wood was "old and wern.'
He indicated that they had been relined when neccssary, and the lining
and sheeting secured with longer spikes., Several could not last much
longer, he thought, as the wing walls, being of dry masonry, had been

badly damaged by passing boats bumping into them.

1. dprigg to Ringgold, July 1, and Clark to Birngeold, July 22,
1857{Ltrs. Recd., € & O Co.,).
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Hunton recommended that preparations be made to rebuild two or
three of the Composite Locks during the winter of 1870-71 in "some
cheap, but more durable style, of good rubble masonry . . . laid in
cetent mortar, with fender posts of wood and hollow quoins of cast
iren, The walls of the locks to be rebuilt were to have a slight
batter on the face.”E

During the winter of 1873-1874 the Composite Locks in need of
repair were rebuilt,-

In the period 1886-1888 considerable work was done on the Com-
pusite Locks during the winter months. The upkeep consisted of ins-
stalling new sheeting and lining.

Because of the configuration of the gate pockets and headwalls,

it would have been impractical to attempt to line their masonry sor-

faces with wood. To protect these surfaces From zhrasions and strain

cement was applied in 1510, if not earlier.’

2, 4ind Annual Report(1870), 30-32.
3. 46th Amual Report (187L), 11.

h.  58th Annual Report (1886), 24 59th Annual Report (1887), 27,
60th Annual Report {(1888), 29.

5. Franzen, "Historie Structures Report—-Survey Report for Lock
#66 Complex," p.2; John R, Miele, "The Chesapeake and Ohio Canal, A
Physical History," Jenuary 2, 1964, 25,
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CARPENTER'S SHQP

A diligent search of Record Group 79, Papers Chesapeake and (hio
Canal Company, at the National Archives has faiied to turn up any docu-
ments containing data on the Lock No.66 Carpenter's Shop. Archie Fran-
zen, in his Histeric Structures Report, "Survey Report for Lock #66
Complex," December 1967, discusses the background of the Carpenter’s
Shop, describes its present condition, and gives its dimensions.

We concur in Architect Franzen's recommendation that as "so little
is known of the operation of the carpenter's shop, it might be best to
remove the existing fabric remains and stabilize the masonry foundatian

rather than reconstruct it,"

]
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SPECITICATION
Far Locts ou the Chezaprate and (Moo Caned.

Tia timkee s of walls, ength of dimlirs, &ea, v Delow, are for o Lech of cighe feet Tl Tk o
vty t s Ll e dimensionn wilk vhricd o in le judgnevnn oi he Enﬂmrcr may be thovgll meersaarr,

FOQULDATION.

i- Ry i umdatien cannel be Tal, dhe ek aldl Be placod on 2 botew, foomed of ame foad sruare ol
#3n fole vy Lkl i piely of the lock, and clasely filed tozecher.  Tlwse timbers sl be Jiown s oas 14 pire-
LULTL A ] nnulh wat e wik top aod bongm, and to ke tizh ]umu an the eirdex.

0 Their several ioogrhe will bo as Fnllm.. Leginming at ha hoad of the lock:

M of Lamgth on Lhe pow-path sida Leagth an the berry Thaa;
i wlthe cenire of i Jenk- wid ¢l the cenlke. tengn-
Y] - 03k fact - IFL oo - 32wl
1 - 22 - - B
1 . anyg . - -}
1 - M . . Gl
1 - 174 - - 43
1 - 14 - - 438
16 - 16 . - a2
&1 - 143 - - !
1" - 16 - - A2
3 - 144 - . @
1 - I - . 1
1 - 17} - . 35
1 - 10 - - B
1 - 2‘}& + - +1
1 - - . 34
! - - - h
7 Elf . 4
it
T I-m.-u tiaerd god the ane hundred and lw:n:f-ilarrd thnlaere abhatl o roseetively e, aoenr

i e r wmain sl
it abgve gieshers slnll b neanly GUcd w280 nea rews o7 ciubors ol sinabar dimens.ce. L am
af the lock, and which sholl be placed w0 wag ey shall bey goediveedy wiedor 1 draas e a3
Ll whobs beeidih of e mber Being oo dw nausarey. These ]ungilmﬁu:ﬂ li.rnbrl'L crici L
tH e cam rossmbalbly Le proeaecd; and whore their ends (i apainst sachu geiles theew shall b oroac

. of Lo sarpe dincnsione, mvelvy ool in leagll, palel and elose to them undee tie aalle " vy
nf Al N diabers wad i the faundalian shall e wquored. “Ulo 1o of the wassvsroe g "o
et tnlaw Lig bagtom of (he canal.

3. Thazee sluadl be dour rows of slect piling, of welloined diree-nels yolbow pine planh, oxteadin:
[at below tha Lonen of the wassvenn timbers, and ranaing acnoss tha whola Trendile of e fr " ..
I my winigh siidil Ind vivr w, hieed, eeenred, aiad arrangisl, ot may be diected by the Lopinegr Thear Zuar e
Lttt ailing sholl e lied resprenively amainat the appee gide of vie Brat, oF th il o in 125%, and <ol 1, 3
tel irat A lewepes gepormtiagy ol 1 andverse askines

-

oo Wb 1lee sty iy evwspdoted | tiepe ahall be w conrwe ot |I.l| aak BE fiew) gl Teng: i, b O T
worlE peder] wind eoptanel, wol Dl g 1w srly nalee tinht wa posbly, aver 1y wleic AP L ey e e i
wads of e buch, I'rmll. the Lreeast ol tha Lok, e the lower Eﬂll.t b 1l wn aerys There sh'loe 1w ki, i |
tFran. i aneie » e, al phech el ol sach |4|J|'||L and At leas wn wweenadls, of Sl ane & fuartey uele .
il Tl ikra oy i eagh plank, woseewro o well ke s Levs 2 bplow.

+ Showid 1 lach be placed on roch, and e foandation o b e disgepeed with, citber o, =5 e or .
[r:.rt. llu: Fonginewr shafh adjndze the difloren e 5 com betvwern e S foundation dispunzed winhl, ao e

masoory wetee ¥ far tho foundation as high op ae the foor oF the loek, which difference siall bo v Ju-q el frie
or abded 10 Abw calinate gn il Jock, 2 the case may be,

EXCAVATION OF THE PIT.
W ecatian of e pat Tov 1w Lackowisid Dol wa i Dength, widdy, and I]thl i whiln sugi suy i
o1 L i ol U Enginecy, ba considerad necgusory, a5 wobl for the seeuriny of vhe work by poddlia ; iy
e vt b finishied, oa for wpaee sullickent far the wark dusing tie construction.  Aiter tu: cxeav.,,..-
716 Gt et bl bu peeparcd in seel ananner g1 the Engincer ey diciel, s ik o dmber may be o
[ (FRH N - .
hnp sbne eseavaied from ther bock pin, 30 approsed of by o Ensineer, may be waed oot boo; '..':thr. ;
A uier nnanal, whether of rock of of ¢arth, dadl bo deposited st an place the Ehhincrr may ffire
e Iwa Imndmd fact Irean the pity and il placed in e crbankmeots of the canal, i 18 pnan o o n.ll_"r “
'L kil icRisu, L extra Tabor uuur] therely sliall bo said For wi the estimale of 1ba Engineer.
i The Compuny cosarvs the eighe of cousing tho (?nnlrattnr Tor any of e noizhboring A A
cte et wikd 1 veew 10 tha * mareriel Taing wacd im diat nml;unquum Thny ulsy resares o ridld o
+ @ s it uny perven Al any time Juriny the conslruction of s jock, for the puddling wp and -
rournd Tis fuagnry, or dhey may di this with hands bired and paid by the Company. Unlcas tre Cori-
it an warreivoe this seserved sight, osd ueril they shall dooun :P

Contrucior ahall carmy on the pudali
S tam el ae umegiad by the Eul!nmmumﬁfuy Flioa af it be ma:};ihn ml:“r..l.;“h,

MLk il part of the Fissonry thit may 36 such Ve be lid ongd grouicd.
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Appendix & {cont'd}
S RNTY

PL Fies vowiee wengtly of Hho MAZANTY Nt Do 1l eostinention of o lock-walls, fram sod b.oesd o

cee ol vl and fortg-thee foo, vin: omenigenes foct hava tha upper sidn of iha wip e aan
tlvanl Bt lashwegn dlue ugepict wiale o nf i bwn i galls, and verntynibt Teel delow e wgspn il
Swiranl ‘e wingg whall apl, ¥ lovebee feee cack in cimla foet, momsored i the direeren of dho Boak, sad :lall
b et e1] witde the Bimis ovalla wichoy any survain . '

L2 T wain wells o s Lock w0l risw 19 1o bl ol are font Ahava e water sarfage of o poer Lol
ol e cemapa Ty Ioverr wing shall duseend i fust -in it Tzl the deseent sanmeaciies thn - e bk
Coanle thas son nibar paied, Tl tow=paili wppee wing in like masner doseemls win incles.  Tio By wgwr iz
Pt vl Lol Ak eozecn armond, oy i represtitsd on e plan iae o bean cadibiicd, inte a sieighl Sng poeiist
il the lees, mad ande vwelve fecr below tha upper paint of e lock aasency, rcasusing in Ve i den of G
el "M raand carner furmg Ui npper aniranco to tho ftume, arel i Topmgd ord carcicl on witly, Al B cas
Csider A ool nf, tho Tl masoeey.  The tower berme wing rons oot I6vel tho same lenmils mg g2 £ errespaling

biweprath winz, wnel then conneets with & dmight wall fonnine sul st right smcles 1o che baewr it ozl winl b
buite for alre pcpoacs of 2

T 1w

FLIUME.

B Llia Loely wl Wi Aume-wall sbiall ba o great o in e judgment of the Engiocer may be <orsideins nes
Cureary.  Tiv fisandation will be of timber of the 23mo dimagsians an the used in e lack  Toumlicias, i,
there will e [laecal I mpthwise af Qi walf, xi:d dlmc:l._-r woder itn fren, w foor aquare white aak tmber, g 1) W=
per diele o wiicl will b o row of sheer pillag. similar ts that for dhe lack.  Upen s timber, ;0 sl g
i il e plaeed oot et of 1ho sse kind, ton oot in lngth, wnd profjecting out wwe food bebar 1o lower
Tl £y 1gren vivis funimdntiom, which 1lmll b snc far Fower dian e lock fawidarion, will bo Jailt £ o funae-will
unne iy wish the wing=wall of tha Inck, witle which it shabl ba cocried on ol tsancy simitar in v re roage to
et hagh aivntory, ehe wiefll amd doprh f which will bo greater or e in propanion 4 e langh of iy Jeved
A, wil ki apeniing o water fe bo paaed theonal, ae elal] b Jerrmined by e Engipcar,  Tia twpr e daix
vl witivdge e vhe Tuld hedgle of the Lok wall, wilh 2 epening o nelth Yol tbrmagh e Onodke aper wde ot
B eaciing there will e 1ol 3 racews, for tha parpose of receiving a frame of wood warke Tho Loaiost o 1iis
apeing will b capd with sane pluced oo gdga, sl extending finr fzow e the wall ind twe feat < cp.

Pi Wl vihil of she Tuek will bo fifleen oot st T bottoar, with perpendicoiar wally on the o, cxcegs v
bejwerih he Zoies dlere will be a banter of one buncredih ol w foel fa tig 0oL rae an gach wall ia | 1e miclle o
Ui wlisibier; this Teattgr [E:wnin;. FTRIM Engi{wur may direct, to m[hing at Ao pates, Tha walsr of ihe luck,
metipding e Bow-voll, will be seves feot ek ot the Bwiore and Fonr fuze thick on 2 lovel with 10 b om o
T eupin g, maee L Al for sovuuieon Red i Vil et iy deece gales, ineaauting upewards kon o poire e
feLt below the wpper side of 1he mein sifl, n ™ ¢ dermon polal the same distanda boiow e npger vide of Jw
tegt tter puti 3ill, 30d wElending apo e the® intai.__ wn with L wpper winga, tha back of Uro mwin wally ar Laag
will B izl and @ dsall g Srpm 1l frond line oo cime wall 1z tha chambar, aod a8 ihe tap under e amping ¢ ahal
b sik lwes, mcasurcd fom e samg Bipe,  Tlese 1hichnesws, however, may bo ingpeazed ar dimin-shed , oo leen
Eitcumslimices ey ponwing or juatify.  Ta miking the waile they shall Lo diainidhad in 1bickie Lv 3 dalf gl
batavr, sad Ly e officts sp arranged as e make preciscly sho +ame aegant of maseary o Owss L it wern o
Latier enilyrnly frow 1l bavtan fo tva tap thickpere

L3 Do waels of the fur recosses for Uie ey, far i oot of dseir heiglt amd fae wheir wigta icep i, thare shal.
b 3 arail reeeas of fgur inchios io depal; oo the hellow qeeir. and sther worl, shall be mado o co ot 1 icrot.

FACE STOME.

L The aane il be of a qualivy 4o sudure e frast ny aun, aid sueb o5 olall be approved o oy the Engi-
neer of Suptrunendenl ol oasenry,

i Al el e Lee thone, arcept e hollow queios apd copine, shah Lo wetl seabiled in lheir Yave, imothels
L5, 3l i tHoeis joinie, 4o 4fm, by lalii.n.g off of eaeli ¢ (b agablyled sarfacos oru Talf nch, @ e e utel com-
[eke ChE bl on ceery zaspect mizht be had, Lo athee wards, the bede, Lo jointz, and G Seee, shall Tl ghe-

atal pball B ramplong us tha beds, jounts, aod Cocn af cut alonn in ovesty respoct, xeo il surligy . |
linstead of fut,
v alually o e zverapo, baon header o bonl wiote fer gveer wny fect in Yonglic wa Liel goyrpr,
S Agdrin, o ventre lo venitg ol e Leaden, Aad, in Laginer the wirk, fedy deaders slall by Pl sendd sia awar iy
thiea xwer. an the amterwediate slevcie s well allow of.  The bendurs of any touras shall dovin | 22 o T
pHaclic.du, rie mpaacen boiwesn the leauer bidlaw,

L9 Twa aind 0 ol iacls of e botgans of tha fuce af Wi lewer cograe ab stoay sliail bo ¢ut s e o ol of
Lt 1wa-w i oikrat 8 piankiag being neaty fnied apains il

S, W Cpucsh alal] ba Jees Bl ofie Gopd in thickaess, and na dreicher shndl ave et qleal o ek i s
Vaedo vmd wlerr 1w hickness of v sourse ia greater than gighiieen juehea, the 1la sraneher sl ety b it
Lol aa Kare,

Ul T stk shall nap be lesa dhon twe feon wine Cneblos Yengr, aod eir ends siall pat muake o e
acel B0l homes e Tese vl mie iseles i frome 1y Gge af wa soll, Do ne case sloll the alrenglicr, wd i st ar .-
Yo h T sy el i sepriied widila ol Bed b osara i one Tl ess o Leagth thing e Txer; and wi,oer
T wrain ghall L snadu Troew they frone [eaatls, o ag el bl Sl shal] b s i Ly el
1 it w alinl aprhe QL e Bolk tes gty an thnagl it petiogd jia bl Tenully Hlaeasp bt fla wlial e zeegisnd L,
vineacdens il e bn i owidihoan e Tuge loss than e heishe o S cours, ol inong casg sl hic
s e ewenty inchies, Al el he Leaders shali estend e U wal! sl loss then Bty il o at
s entabot e apich frand e face of g wall vhe eador aleell ot v fage o loss o ¢ig|:|.|:c-n imedezs wiie, ol L
paiat s edl b rull sl cven as Far back us ey wnuch ad_iuining [uer argia-,

’ i Zuve ciiney, wleiler header groatreichor, shall frve et el Leeale oy ant, apad 110y sig! D s 2g30-
wenpen cach oller thronshaen their whyle widil . they du iu tepan. )

Iy wslimare s wl wors dune oied wsierady prapared, B ey mcadeer gt ol - . e
L baked se|uatlesy, and opainst (he Gaze sl of ge bhewders sial] be et
e 2 WL LY Ahsinsy b paid upren such portien o i sirebcliees o shiall pxoee® e Piv - alize
wat al Sce fer cagh Leadar,

vl iy aliabl all bu elasely eatnlrrougiiou L e luce, their beds, and duir jeinte, W05 . 7 4
s wchede Anffor whall bo the header, md e falf” folfuw the sirclches, o viae T SYE | N R R 'y
voe atal siecichers,  Tie ;Lri-'ghl part of 1l * whaln halleat in the reeces abiaft Aud by fesg L thie laei i an
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Appendix A {cont'd)

P et oy e e e Sl rhe seraigl wand e ade chambee fie e e g half hallaee® sl Broek avge b ' win e
I 3 ek e pwen thickpras,  The * [0 hallyer® shall be in weidth angde that i na pls
LEam it s Faee, whietber inode coeve ar in the straraat pare af 9, shall ap be leas than oi-
T it b dres, amf Ahe S whale Talaas, when laid inois place, ghall pot Lo less Uoan Sy ek,
ain giom sy pard of Wi Fie a6 risdi angles oo Uie lack,

v rapm ALl Be pwedve inchen ihick sl e et wide, and e owa Tl oy o presont 0oneaniy unida o
wrtth aw b paps The awsebe furnged by tha top of ctha caging aml o inner side o e Jaek-wall <ol e Loy
Vo dw oot oo Faching af 1lbee inelea, as alall abu Lg gden rr-;nq.fniﬂg wime inelien of th: Inner ol wf o
vapin 1w e gl ininls sl Doz el Tl mad vewen thyauzpnt dles theea foel. Tl tep and the beitlone i Sl
Tz vl -l Pl ] gz abbel. Mo pivee of eiang a1k b lese ol theee Toet in lenpgth,  From e forss alaee
ot wpgen - eues mnl te the el nd’ Lo il 1 copieng mhall e dwn feed in thicknese in gvery gilioe e geel, Bl
weriar ik el duueasions, inahall booche aama bs e et of 1l enping.  The tawpath wing, ol fan [RTHT
sin anetin Wi Szl P at e regess, corresponding 19 this thg 1highness oI capiis; may b elimioi-la d fraoe
Vo Teeh 1o eieliteen nelwa. Tla gopring nreond U pacas, andl froas e gaces 1o che upper and Jower enda al gl
lack, ~iuinll Le coanrind by fron srampeand hole 23 may hedirected.

ST AL e head amd ot e sail of the Tock aleng W tew-path and berm wings deere shiail be boled poe fon
arjuare while gak timtee, the top of ehicl vl be roe fosl below water line.  There slall bo threg sere = balis af
¥} el siginta iren prepedly secnred G vle issoncy in eack of th foor pieees of vdmber.

“de Al ol ahe Taco sieno shall bo [aid in fulf boda of mortar.  Eepry sione mist be completely prepared beb o
it i il o dat mg riaing il aftcreards be nocessary,  Esch courss shall be Yaid cmircly ureund v fock 1e-
fore @ slane sleall I Baid ia the second cpurg abowe,  ‘The poining sal] follew on inmedistely after 1o Ly,
Lt par abian it ibighl abways be poe cuare below i,

EACKING.

PO Ul arome for 1lee baeking o deail work shall va of ancl 23z and qoality 22 dwl]l maka the hest ol Guralce
fanh sabicf wall. Tl hacking shall be so 193d 13 1o biod necl oil i bonders of o 700 peng, &nd =o 3ko a3 18
MLl i witk 0 writable byl piono the sapular place $hat may be left in eanequincy of the frant stune beng lens in
Lemaekl in tid cote thao thaie Bco, 2y i3 allownd winkin epenin hmins by tho sprecifieanisne,  Tha hack wall shall be
i |afd a3 fo present @ Caie god even sarface in the rean Tha laying of the bagkine siall fallow o direnly afer
he baying of e faea atans, and it abell b wall grovcd ne eeeh caorse in Wwighty s in no cane shall ooy face
tana be [aid whilo 2oy of the coufse below f within Ay fosr hes nod bean fully amd Uwcoughly preuted.

DREAST-WaALL.

MW Tloe breast of the lock shall be of masowey gimiive 1o that prescribod for tha logh-walii—bte Miekogs will
bia sic foen ol bonses wnd foas mn tepe Dy siad] be coped with siare foaur foet wide.  The tap ef it will Le ane fan
alew e boliem af the upper leval.  Tha Teent of this brocst-us | will ba ton foct fram and prrallel with 1l up-
per sida of U appey maim silf, 3rd will bo in & oo with tho upper md of the recoasce.

2L Ma Uy peabn wall aver this broast-wall, aod fiag t@ within throe fret of the 1op of 6 coping, shat be gt
a recest A ggeplaok of such Jimeosicns eed form w2 may b requined.

R TR T LT

oo, -

A Ay wally witl be kil at coch cnd of the loek, mod 1heoe shall bo o paving below 1w fock-—=tw dimensions
of those dey walls and of Vo paving whall bo such as in (o judgrient af tha Enzineer may be ncmsary.

FL Tho ptan of all parcts of Al msoary, and af o foundatigns, shall bo furpished sach Conurnerar, ond all
setexary cxphanntigns sball be given by tha Enginear or the Superiatendent of th maggury,

. Whero stone nay be requiecd for tha ganstructien of U lock, and the condractor connay agres sl 1hn
atviper thereaf for the waee on rersonable toros, the Presidose and Direciots will, upon spphictaion, cavae 1l
winml b I cacligenbed necording 1o ile cherter of (s Cunll‘rln'lr'. the Coriractar prydng tha oxganmy af (e copdunea
atlamy e el aa ihe wer mwwndmd Iy i Joey for the siome,

CEMNERT AND AiNL.

W Vhe eomeist sholl b Buriialeed by v Canal de.uu_','. and sl B drawn Ly e Camrmzoae fur e Inci
Froam scnren it ol the degaasinca af ecment, whith shisll Lo garalfished by the Cuapal Company, WEHIRE Liw TreRiEn
grdens wiich Do bt frocs Gime 1@ Gmo roeeioe [oone i Euogineer far tha same; and o Eastiveur stk ag
the ealo jwize as wowhich deposite it lall be doovs oy and shall exproas e gamn in aaid erdos; 3od add
Cantractar aliall be eharged at e rare of twonty-five eoatc pre bushel of sevemy powsds weizid far every Lostad
of et detivercd valer sadd arders, which sliall ba doducted oo s esliniaees as they beegimn dee.  Ad e
saiel Coneeaerwr a1l transport 1l comaont w6 roceived to said bk in posd Highe brerals or tasky, to Lg provided by
It ot Jiis uwa eoit, apd shall kewp it therein pecure from the weatler until used, in o coitsblo e nn how o}

at tha Capal Campang shall nepay th Conregior, apan tla completion of i lock, tha wsaant b shall neeals
oz paad for such Lrassporatien, {exclaive of the eost e caka ) previded it Le the Gir sad custeorary prica ur
i timey and eleapest rowne, whether by Jand or by waler, which could then hove bean weed; aud i, frooe auy
caite, the Eongineor pindl pormit the eeiment, af any pertion of 3, o b transperied olerwize han in gool tphe
carhe, & daluction shat] bo mada fepm the eatinve, st the g of Gee oot ar biahal, far the quantily is allawred
o b dramapea il ’

B i sy sipalated that alloegh the Comel Company agrea to furaish the cement fir Wiy fark, yen
tlaat i fruan aay erwne the aaid Company ahiall nel ba wlde ‘o sapply it ox raquired, thar they shall nat e ragie -
aible for Gy bmezney arigiag bo tha Contrutior frem tha wamnt of il

7. Fle sand pawst b clenn and sharp, wod 5 doomed pecessnry it must be washod—a sailiciemly lavge serremn
ahall b Dzl ahrough wlich to s tho sand, i [aglusdins] wires of which shall not be ba miers than Lhece sigii w
ol g aneh npaei.

HES 'I'Impuml,ur shsll by made of 1we pary of cemtent ta ane of snnd, proporly warked upas an epproved b
fun ek of plank, vad tha kangrh of 1ime betwsen the first wetling of tho comgnt bad ia buing pluced i e wall
.l awer ezcced aoa hall baoe, “The grout shall b formed of squal packs of comont mad gord, und oo longer
vy shicl] pame buiwaen the Irullh"’ af tha comant and linuse thoo in the caes of novoar, ot ane Ll bowr. T.e,

Jraut box alalt no contaim whes full mere than (auiy=fonr cabie oL :

L1




Appendlx A {cont’d) THE MITRE SILLS.

xS al Gral raie white mak livther—tiny ghzft o ping inches dick, plancd, jnhu.-!,, ane o w1
tir oeare . b lewer migree il shell e nlrgwd Fnprc iliancly wysen The trapywersn theisers o7 The Puemagion, wlich,
oo el e ol and the plarform e e pppeer misre 5l tonch upon tem, aidl e wedt planed upae e e
o s ian fin their juintt, The wpper sill shol] T plaged on w plaform of woil-jointod wlile sk tisers,
wein fuy ek, Taiil cloar togetler opan the lower dimleas, for the whole broadth of {be Inek mod of the oee e,
! “annbiers wilk bg aix fuctin beapth parablel with Qw Dck—1hcie lower end oo tap abali Ba fae v il gl Daaae
sobe ol e wbinre satl, aml witly their cnda twa Fozlees lenper o the lower thain on tha wpper aide, Wey st ioizlaly
i Tt wemsinng e wliin nk timbeer b will extend wnder cach of e imaip watls one foo1, and will rise clo,:ls
P ey w1l main sill,  Tleae mitre a3l apd platforms 16 b tecored By 1ree-naile and by Iron Lalis, of 2
it i i ling tn he ditetted by 1o Enginces of the Company, The brages of tha milre s a0 i ol
o amd 1l triingolar apaen will be fllod op evee witly Lse vop of tho sill as may be direercd.  Tno laying doow e

mitee silf and e platfarm, pitched paper shall bo used berween 200 of The tioikers.
A0 Adi gf tee Graler reguired in the logk, whether wed in tha frundaiion, mitre sills, or elsewhore, shall be e
1 el aeason of tha yaar o the Enpineee moy requira, 30 wr not, hbawerer ta delay dio prosecstiva of dbe nefic

LOCK GATEZ

4§l The Leck paios will be mude oader a.separaie conteecs with 20ma other porsen, bot aspecial cary will be
sereicsd dran the lolew qoojns b truly 2ot, sa that oo trinvming =il bo ooecsaery for the pate Costacior, A
rvastmabhe and suintde place wot far frew U site,of the lock will ho raquirsd for the plichg of 1ha timbar ord
for (v framing of the gt

PROPISAL. ..Z /. )
FeaLian .

b qopas to furnish all :.e:malj' naierils snd ta eongipuee Lock Ha./)/ L ol e
Chesinealy wnd Glio Cucal, and da the pecossary oxenvation, embeukmenl, 30d puddling, in cenformily w tha
foregyging sjerifieanion, for the annenod prices:

1. Fa: masgery of the lack 20d Mlume, including oo cuttine of (i lollgor auaits and of e e

Tk 3nd she seablliog of ol swe ronk ol 4% works an beesibad in tha forepeing apuecifontion,

ingtuling alvg clamps, bols, serenf, o foar timbore balted on the wogles of W lack, and il b

wiater mzecrials loid in e foek, por peecl cdgwontp-fiva cobic ks, - - b S
& Far foumdation of ¥imber, i requirad, for Mo Jock and Aume, including shect piling, 'paddling

far e Lediline of the vimbdt and for the sheet piling, ivot work, leyiag, ond ot materials

» V.
Tegwiekd], o zrogs s of - - ., - . - - . ) /"L;'?:a-.-{aé_—r

L Ferile socee cills and far the platfarm for the upper 2ales, - - - % &l fr

4 Loz ary waliing above and bolew tha logk, per pecch of twenry-five cubic fees. | £ 3 ;,'?ﬁ

5. For pavine below tha loek, da. - . = - & ‘;;y; 5

e ivation o the lock-pir, ¢embankmeol sod puddling scound Whe moseaey, fpr the whale
required jor the lock, of s0 much of it 3n the Company may permit e Covicactor for the lach

o do, ¥ir: .
G Estuvation af reck fqeareied or blasted, por cubic yued. - - - LE - /w -'53"'_
S e ofshe, - - - . - . - - & I
= faz, al all eibar acararialy, including stone equal in 126 10 ona cubic (o), per 2
cybie yand, - - - - - - - & -

@, Bt s eent exeaveted fram the luek-pis and moved Back inle the Lank, per cubic yard, % - J.{r_
ML Live nou excevaied oom tha P, . - - - - o~ g; ;jﬁ
il Far poddling, per edbic yard, in addivion e 1w embabment prjee, - - b 3 f-

T abave Wices inelude all [N pEng ar 'Dl.i.]iu‘ of watar, buth during 1l oxegvation of l|.i|: ool the oo
piruit:pm ot 1l lock. - .
For an additien of 2287 poc prech, Twill Iy, if ceqiind, the font swpwe of v maspnr e wiih a baes,

Sizned by me. thin .2 N day o . ' ;3}5 -4 . )
S vt

i -

Not2o—A stret compliansn o i tormtt of this propaaul will be required in avery inasnge.
Mo corurach will bo mada with more than aoe parson.

"

LY




P PPEMDIR

o ———— -

I / *}?3333,}
Chry 1871538~

Ul flrauncns Catosizz .

7 e Pl ?”érﬁ% f'
VRN :

B7




Appendix B {cont'd) ?

\

l'ﬁ: f
N T
' b gy § ngy

s Q‘,

L—sz-—-—!h

fj’ 7ch w}|

R

115~

.wiu

~

/

s

&7




f'd “
Appendly B (cont'd) L
| 5] R .
.ot ”,..Lw ~ .“
_f.....___. oI -} ~ =~ h. oo
T a - Yo PN e
./A...J__./._ . ! _.rTff.{ 7. ) ] ' ."_1-..:-_. .“.ru _./ :#/r F
N L NE S LU v} v, ot / ne,
Sy - N B R A
ALY | o M.; s ._:
© At N RENT | H )
d;h#p__wf.a:.ﬂﬂ “b_”__r:.? __.....f___. m_/._-. ““fh‘_\/v
A RN AN S
.h | _\_H.._...u N 1T 7 __ i, . SR .../_._a i
./ L I . 11 _1—_; i ! v .
Pt = oyt | o r__ o LN _...._ ?._._.
,..__ - | taz . . ..___. ._..f_..f..._f .
M _,_h_..._ | = h_f_f.a F.V__f. 1 _ﬂ ‘_.,__(nﬂ._..-z/_.) ﬁw
o g gh, 0 ~ | L, o e
R ._..r.m.u ..../ﬁ).ﬁ%... .—/.I . ?d i ﬁ/a_ Y
. o ._.q..(..__.._.ﬂu NMN AR ./r__ S oy /“. .ﬂ...r_.h___h—.
Ry . o] N2 ~ o\ T4
e, |y R ] -
vepala, b Lo fheind adt >0 N, WoL .
~ tyall, M .___.._Hﬂ ot & T./._. o V/...r rr._..u_ n,u...&.
D oLke™ uaraisit 3 CEr
NN o Lk w e e O/H 65
S T —

F LN T
S Sy ...r. ¢.u.__....:,;....
B Y € £ £/ 8B AN
ir \\\ P
L2982 4 0,
b ] \.__.__.-..\\\ T T——
L g nrsltir
e d IJ.
oy (b 3 il .,F.,.
P .__.,_.-____ b l%l PRTL
| N R IR N PRI ‘
NELE H S PTR FEE __.xf.a...mr,.. L A |
_.....w_.a_r.w,. - ._n..r TN P _-/. __Uf.,___.._.__._...... . ﬂﬁw__a; A
_...,_..w!..l . . HH Rl T - v/&.._.fu _.U_.__ v “._“P.I.__ ,..,../.f
TSN gL M
fl

N et m_ (LI | : . \f.?_ »

5 __,, RN M " M/,Ma < WW/M//JW \ﬁxwmuws aq?.r
g ///o T\ #NHM-/K? ‘ a_,._uw{m_,&w.... o
D G | A VS AT

Sl R~ U \. WM, ,,,M_..W,ﬂ&w? ? /F
L. ] .

. 1
et o 3 _,,..f.\ by fio
DT Ry ¢ T N o R
STy MNGy ol o NS o We
r,..r-. .__r....[.. ) T ™ “._.u.......J_J_.a._ - ) rh.uu.,_ -.......
W_../A. n...ﬂ;__...z_)?_" - M».wdm.__m/:. __L\_ : a8 ,u._.r__“y
s | - R R | "l 3
Cop Ca NN AT .,b. T, mee
B B3 N B =i o
»igelple _ AcsARARES
~ i i _#._a e | -
T - Ff?
B -~
L

89




Appendix B {cont'd) tjjj{_-._ D0
i, &2 L
| - (g
F P 1'."--':.:- oo, O . ' = e
ttn-a T 'r"'r-"'-‘_ & l.? ? 7, ‘fi.

S ey .
';J_‘ v fa. or Sh, 0 L/;:_‘{,hf 1_’;7/(’6'/8“': éf%’ﬁci’:}r

: {*\h

Sy twe = Mo ; - =
.r:}a' "B M “ﬁEaJ" I
.2 {:;-35"”’ :
b’ﬁ"'e-fi .0 &

A

1368 = S dr Bl patai

: H:TJGI\}
67 3 G-mﬂi:- N LEL
63ko. v

et 2. ACE,E
JE‘L r I L e

k._..- " ‘ B o -
LS o. T J -
f&:m’.f 29ty ek aalion d ;‘j s

&@mfaﬁéﬁ/*_: 3”?‘ 2

e . ! - : .,

e errettat

0\,.)6/ 2/ (f?:/;i 6 /) =

@'ﬂ'ma @97});,, N TN

Croxsni= 88 gl NIy WA ) 6
T L CM’ JEEEs 2121 e

A I A

5.8 6.5 CF""'?} gy’cr;’{uj.ﬂ} 2355

= Y S
, G T
§dor 9.0 é‘ggg Gl

“ o DU
S My A

e e e o e - . =) "',.', Lap ta.
s..,..-:; _L* ::' a :'1-,'.': " _-fl . . __._.:. - T s Y

L G L B8 LR ey

90



APPENDIL &

. LA ;o .
o il f?nu,r'nuf{z e Mgk y
A -
LT

O

r/lz’:;riwf :'3-4 st
e Ry A £p—-—q/,-r_, .f’ fod Fo

/

ear 2. _
OF hror. foued 1ton Fie. K1ights W Lt Coeestry o f
T, ’ ! i 4
X el

-’l)qw..* ﬁ?ﬁif};ﬂ!ﬁ ﬁ{jﬁfk /f}é}{a
A PR e AP TRY B
i y ’7,. £t ennd (.4% ;.,— A ,-1"

L X W= 1Y
- 2 A3 ) FET Y K |
3 = Ik _ sE . W
fo ¥ A8 ] F
Srertes ) . Fir e I //
- & = 47 N . M (”inw.t.;),
"/ il 47 - I
'l -2 W ke
- ¥ = L > 4
# LA & T
1 S
mj’.?mmf{v.fu&-- - Jz;«fi::_ L
1 Sy 115 Soreker

alrl -
‘4-1 /ﬁﬁp{; ﬁ'/r!rarf "’

h‘
.r'-'i-lrdft" I 4'-irr|'.l:I Iflt "2y Fﬁl./’{ ,fl-rl':l'.- it ij':!.r'd"" Fine c,.':;'fﬂi"'ft
..fgﬁ#nﬁ. .}J{ fﬁ.«.&l

T e gty creoto_. o8 B Corrg ¢ F ce-

il . L
18 Crsattyf Gmacond Ariids ) /53

.".‘f';?.-.,..“m)/pr uuﬁ af m d‘nﬁ:}kn;ﬁ’f& M‘H{-:\q; “ i“‘_'__,'
FirN

W f'ﬁd' -ﬁt' .«..,..:F; J:.pum/mu a'(‘a;/gf hraad .(".a-fu.ﬂj ,’L' ("‘ﬂ?; n-(_,u-f;
.fnr ,.J"f /M##uﬂf at ﬁﬁl.-* mH"t: rr:f«?r#qh'.r 5}, fga ,{‘:1._(; ™ .irf?:-u} wfrn vkt

LAY -u‘ ﬂ(’ﬁﬁ:u’l f-r_ Hﬁtwn?{'
T




;ﬁppandL: ¢ (cont'd)

'J'{ i ,:’ .:I.r’ f(«‘i: r‘;ﬂ' /-Ilf.d‘ !}{it- ./-'Jd:; rn 'y ’,:‘_,{'M‘ ar /c A‘(n‘_ At e
4 w4 .. '
PRTLI ?(f;-ﬁ :El TR I'f'" "}' J(.-' J{/ Lra fr{‘i-ff R I /i:-'llf /J’.j
NN avi 7

- . . _f-
”-"rr(.l" fepeep Wfee, 57 I;H_i SN peonfu .‘a—f"f, I.’:-!_...

.—’." . . . :
wd the fod cp th ke LHle bt oA e xé,f{.,- L pai Yoillas ..
/:’ I"?rl l"é-'éf. far T -”-l’!ﬂ t-:q - é*}:. g ﬂ%* T J‘u{!"j:;...r_.— . d

i g ' -Iﬁ Liuu- zrmul....

g
mt I'JJ'.'q'. A e *

Ly
e 7-.*“..;4; Ao : J m-gm...u. :-?M':}J} ﬁL o N A
: 3 N D ot :
AT SN o L SR e
¥= - H
— 4 gor ¥ % | = -
1 r .' r_l ' : - * §“ I
Pl N . _ 3 . 3 . : 3
. N \G& ) .:_{F f— w E -5 :¢
. . ——— H .
] . ' S
/- 3 i HEL7 I T
| . o
ir e ¥ PR Aldm

a'ﬁf@zz&@,— ._-' '_ 4L5¢@374$

o —

Hoar F e b stasd Roak nd the Faik y Ve ali o O b mennfi el Lo

-9 M'L f]?;") ﬂn&f_il:‘l s, Lt ‘437 St "ﬂ;l gﬂ- ‘d‘ {“m ,‘,fu:? FLLTrr R
m/"/.(é... -'Jlfm:.kayv j’&aﬁd'mf‘ﬁﬂ-.yﬂ »n-t:-lut
U teglie 'f""z“" 2 /ﬁ’f_f';j:rf/ 4
vﬁ‘:ﬂ.n‘{ ad M('c. E{:aﬁ rz f‘{:. --;Tir./i\;. e E‘u_,?, 44~>¥. L ffrw"" T f?
. 7 w .
gy e id -ﬂé"ﬂ-{ & .1'-?:!- odrr - Y
Htg lﬁfq— :rg:?;? fﬂl Jﬂqr?;. 't
f}zu e 5:/157. & A e e%.- A
£ ] ¥ -
rr-/'d- r?l rf' :(ff‘;,ﬂ ﬁ}-ﬂ-;ﬂf’r{. PO 4

of /7 y )
J-'-; n‘z ft{ﬂ*{’ f;;f/;h P /r¢;; -'{‘;frt

71;31--”{ I{i, . '
; {ﬂéhl‘ */L"&"‘-( -; aqft-;.t&z‘ultﬂfmy-\

| “ £ ':-ll‘I e.af‘--’z"d.ﬂru-
fi'l' r‘q}ﬁfﬂ. IIJI? ,ﬂi._ Fet Y

ey s ,
hgr"""’"" o ‘ffytﬂ‘h ﬁd"«?’nt

T e b 3 o B o :
M a; /5l 7 e
rf}r_!"u. a .-'a:?- Caresie A B ae
ot o 1 7 ,t?.-;;' Lorirr 5 7 corero Ba Jb e, L
. J,_,_Jf o Hhe aeee Ko

-"::! f’?’:’ﬂf:;;..ﬁ Pﬁﬂﬂ rrl»ﬁ(n.-c- v acon e red ﬁ’n# .ri:*..-qf 1'{':-4{:,«‘_. ot bend wf op e Vi,

Dy Bolloss Bty e bo ek by it 4R 4, mden b
Ure | dnare o flenss fhoee | i ctontc ad Bo imtremedond 'y 1y wtilhe
;}1 14 ﬁaﬁa,J”;a:};ﬁf’;;; fy {f,fﬁ'},_.%_. ' ? /

L e

ar

:"':-w ﬂ?f St:ﬁ,

Y

AN



Appandix C (cnnt d}

i
.f # ) ~.I
T rJ'um-Jr" -(eu.?nn} Jflfﬁ“i‘ I'S-F_. . T T J/'” ,.-'f.,h ,or “#,r{ o

I
EEVRENY # f;-‘r”“ 7 A ﬂfﬂ-‘f-m/rf L, el u-.%’. f;«.u.fr’ /"'f’l- A /mc

1 .-{Mun- L L uj M’ dvnea bl e o f,ff, ",”/, g fe e A

/a-t-m. -"f-r..qv" fft’rl ,. ,f.-ff?
21 e d‘?-f(}?# l’.lfr.l/ﬂ
(PJ‘?"‘Q) ﬁ;‘fymviﬁ :'dffff”ﬂr).z,;

.:"j:,_?«'. ,}hf#&(:r (’{; -
/

13




APPENDIX T

Work accomplished by Buell § Watt as of November 21, 1849, under
their contract of Movember 20, 1947, with Hunter, Harris § Co.:
Lock Wo,62

4,457,562 perches mortared masoncy

662.58 perches dry masonry

2,529 cubic feet timber in foundations

18,670 superficial feet of planking in foundations
624 cubic feet timber in lining

2,238 cubic yards earth, excavation

395 cubi¢ vards rock, excavation

1,000 cubic yards embankment from pit

BOQ cubic yards embankment not from pit

450 cubic yards puddling

679 cubic feet timber delivered x 20¢ $135._80
15,889 superficial feet plank deliverad x 8517.30/w $278.06
9 perches stone delivered x $2.00 18.00

4,304 iron anchors

Locks Nos.63 1/3, 64 2/3, and 66

1,852,748 perches mortared masonry

2,690, 83 perches dry masonry

193,4% perches dry walling

5,479 cubic feet timber in foundations

27,418 superficial Feet planking in foundations
1,403 cubic feet timber in lining

1,801 superficial feet plank in lining

8,783 iron anchors

150 perches concrete masonry x $2.50 $375
350 cubic yards puddling

2,072 cubic feet tvimber delivered x 20¢ 414,40
37,136 superficial feet plank delivered x $17.50/w 6549, 88
50 perches stone delivered x $2.00 100.00
8,000 oak pins, 1 1/2 inch $8.50 68,00
5,500 locket plus 3/4 inch $7.00 38,50
On account of railroad $1,1597.93
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Buell & Watt had accomplished several items not covered in Dun-
~gan's estimates. They were: (a) 26,452 superficial feet of plank
Jjointed at 50¢ per hundred; {b) 31 lineal feet of longitudiral si1lls
and the recess frames for Lock No.62; and {c} one quoin post for Lock

No.63 2{3.1

1. Cungan to Fisk, Feb, 2, 1850{Ltrs. Recd., Chief Zngineer).
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AFPENDIY E
SEMI-MONTHLY RETURN OF THE FORCE EMPLOYED ON TUE 50-MILE SECTION, FUBRUARY 11, 1850,
2
[ ]
: : : :
Sls |8 |2 2 : Sk
= LE] =
g | 2 S 1, -~ |8 £y v r | g ° lu
...Mh..- O w- =13 = f— at = s ..m_.- L] o] H [1)] - iy
] = o o o O W = =] = [w] [ ]
Sl 2025 12|18 |2 (5% 14 |§ |2 |
Locks Mos, { e 1 & 7 = 2 A 3 2 2 = = -+ = 4 v
59
60-61 7 i & 1 14 8 Z 2
62-66 2 17 35 10 23 4 1 4 ys 25 10 4 1 5
No carts, oxen, boatmen, or boats.
SEMI-MOMTHLY RETURN OF THE FORCE EMPLOYED ON THE 50-MILE SECTION, FEBRUARY 25, 1850
Locks Nos.
59 3 2 2 4 11 8 2 2
&0 1 2 4] 2 ) 7 24 o 3 1
6l 2 o B 2 i
62-66 z | 22 33 | 1 10 27 101 37 8 1 | s 7
4 carts and 2 oxen as well. .




SEMI-MONTHLY RETURN OF THE FORCE EMPLOYED DN THE SO-MILE SECTION, MARCH 10, 1850,

g7

n
LA (] =
sl e]2 |z E ¢ S |3
E © . 3 e 5 o n © o ©
w = H o E a [ tr 11 - £ ¥ v
= [T f Q@ = 5 T M o o r oy 5 a2 M M
i ml MM m A W = = o a [ o = H = =
Licks Nos. & U & X £ & 3 & & 2 & - = £ ”
5o 2 Z 4 i 1 1
a0 2 3 2z 7 1 15 5 1
61 7 4 6 17 2 3 1
62-66 2 |20 32 6 8 6 v 4 93 35 13 1 3 z 7
T 3 carts, as well.
SEMI-MONTHLY RETURN OF THE FORCE EMPLOYEDR ON THE S0-MILE SECTION, March 25, 1850.
Locks Nos,
50 & &
& f 5 16 4 4 1
61 9 4 G i 27 2z 2
.mMI_.n.uH 2 | & e 24 rC - oq Ay — o —




SEMI-MONTHLY RETURN OF THE FORCE EMPLOYED ON THE 50-MiLE SECTION, APRIL 10, 1850

28

t o 2]
wy ﬂ H M oy "]
i i 5 bt = v & =
et O = = 5 " = ti B3
5 2 o F = ¥ "
..n..n__.._ m Wf v 1 -k} L w Wl 3 % w_.___ w
SIELE | 218 |8 [5{8 |2 =18 | ¢ |8 |afE]E
— o 8 3 - i o & by w H o = ) =2 2
-] 141 o ™ =3 [w] L) =t ] H
Locks Nos, } & o & i} = = A = & = = & = o 1 ru
59 1 2 3 4 1 1
60 & 1 2 G
Gl 1 1
£3-66 g _ 3 & 14 i 3 1 39 10 4 2 ;
Nork had been sukpended™In Warch on the Ii-1a.
SEMI-WUONTHLY RETURN OF THE FORCE EMPLOYED OW THE 50-MILE SECTION, APRIL 27, 1850
Locks MNos.
[ f
59 2 2 4 1 3 |
60 4 2 4 1 11 2 1 1
61 1 7 1 5 10 K] 2 20 17 L 2
63-66 6 2 9
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