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PREFACE

The condition of Marine Railway No. 11 has rendered any
construction or further testing impractical at this time. This report,

therefore, is for informational purposes only.

Because no construction or testing is anticipated, compliance with
federal historic preservation mandates is not required at this time.

Compliance will be required before any development and/or testing,

however.
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L. ADMINISTRATIVE DATA

A Name and Number of Structure

The Marine Railway, Charlestown Naval Shipyard, Charlestown,
Massachusetts is a docking facility 653 feet long, 42 feet wide, with a
352-foot-long cradle.

B. Proposed Use of Structure

Upon rehabilitation, the Marine Railway may be put to use

demonstrating the docking and launching of small vessels.

C. Justification for Such Use

The Marine Railway was completed in the spring of 1919, providing
additional dry-docking capabilities for the post-Worid War | Boston Naval
Shipyard. It was an expedient and efficient mechanism for hauling small
vessels under 2,000 tons for routine maintenance, and it remains an

important example of the common docking technique for destroyers and
small craft.

Today, a restored and functioning Marine Railway would serve a
practical as well as interpretive use. Routine maintenance could be

accomplished on small Park Service craft, without the expense of off-site
repair.

D. Provisions for Operating Structures

The Marine Railway could function as an additional maintenance

facility to Dry Dock 1, while reflecting this historic docking technique
used after World war |.

E. Cooperative Agreement, if any, Executed or Proposed for

Operating Structure

The Park has no cooperative agreement on this facility.



1. ARCHITECTURAL DATA

INTRODUCTION

The Marine Railway at the Charlestown Navy Yard, Boston National
Historical Park is one of the most significant industrial structures in the
yard. Referred to by the Navy as '"Marine Railway No. 11," the Marine
Railway was used throughout this century in repairs of ships ranging
from the Navy Yard tugs to submarines. Marine railways have provided
for the haulage of vessels for centuries. They served as an excelient
solution to the problem of moving a vessel from water onto dry ground.
Marine Railway No. 11 is a sophisticated industrial structure. The
principles behind its construction and operation, however, were pressed

into use by shipwrights at an early date.

Early methods of making a vessel's hull accessible for maintenance
and repairs were limited to a process called careening and the hauling of
vessels out of the water manually. Careening was temporary and involved
using wvarious methods to tilt the ship to one side, thereby making its
hull on the other side rise out of the water. In manually hauling ships
onto dry land it was important that the shore was of a moderate slope and
had a surface-of firm sand or gravel. |If a vessel was too heavy to be
hauled onto dry Iland, the tide was used to the greatest possible
advantage. The wvessel was grounded at high tide and as the tide
receded the ship was left dr-y.I This simple method was used by the
Egyptians, Phoenicians, and, because it was quite satisfactory for light
craft of shallow draft, it was used in smail seaports into the twentieth
century. By that time a development known as "gridiron" was put into
use. Located in a tidal basin, a gridiron was a series of parallel beams
or logs laid at regular intervals upon a firm stone foundation. A ship
was floated into position over the beams at high tide and was rested upon

them by the receding tide.

1. Bryson Cunninghan, A Treatise on the Principles and Practice of

Dock Engineering, Vol. 1 (London: Chas. Griffin, 1904), p. 462.




All of the early methods of putting a ship up for repairs had
limitations. They were useful only in certain localities and most of them
relied heavily on the ebb and flow of the tide to position a vessel. In
such cases periods of work on the ship's bottom were further restricted
to those times when the tide left the hull of the ship expchse'd.2 As
navies grew, and men depended more and more upon ships for trade and
the necessities of life, new methods were developed to facilitate ship
repair. The modern marine railway is a vast improvement over methods
like careening. As used today the marine railway was developed by the
English. In a primitive form, marine railways have been in use for

centuries.

The earliest and most primitive examples of a marine railway,
referred to by the English as a slipway, appears to have been developed
by the Carthaginians. These artificial slipways consisted of smooth
timber slides which provided a less frictional surface than the natural
shore for hauling up 5hips.3 Centuries of development resulted in
several types of artificial slipways but all resemble this early design. In
the nineteenth and early twentieth centuries the marine railway consisted
of long timber ways, carrying iron rails, which were laid at a uniform
slope. The ways extended from some point underwater to a point at
which the largest vessel to be drawn up was completely free of the tide.4
A cradle or traveling frame was constructed to travel on the rails. The
cradle was moved down the tracks so that the wvessel could be floated
over it. The ship was then positioned on the cradle which was then
drawn up the track by the railway hauling machinery. Cradles generally
moved on a series of rollers or wheels, on, in some cases, on

well-greased ways .-5

In 1894 a marine railway was described by Charles Colson in his

book Notes on Docks and Dock Construction:

bid., p. 463.
bi
bi
Charles Colson, Notes on Docks and Dock Construction, (London:
ongmans Green and Co., 1894), p. 312.
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A slipway consists of a foundation, the nature of which will
depend upon the special conditions appertaining to the locality.
A platform or roadway, generally of timber, to carry the sliding
ways or rails, a carriage or cradle provided with
sledgerunners, or with wheels or rollers and with an
arrangement of moveable bilge blocks for supporting the vessel;
and lastly the hauling machinery whereby the ship is hauled
above the water level.

Over fifty vyears later the terms used to describe a marine railway
were strikingly similar as is evidenced by the following quote from F. M.

DuPlat Taylor's 1949 text, The Design, Construction and Maintenance of

Docks, Wharves and Piers:

Slipways consist of inclined ways of timber or stone, running
up from a sufficient depth of water to the requisite height
above high water level, upon which a series of rails is fixed.
On these rails suitable carriages run, to support the vessel,
and are hauled up or lowered down by means of a winding
gear.

Colson also included an excellent description of the operation of a
marine railway. It is included here because it is applicable to marine
railways in general and so lends further understanding to the operation

of Marine Railway No. 11 at the Charlestown Navy Yard.

The size and general description of the vessel to be taken on
having been ascertained, the bilge blocks on the cradle are
trimmed to fit the ship as nearly as possible, and the guide
rods and other fittings looked to and put in proper position.

The cradle is then run down into the water by its own weight,
assisted if necessary by a down-hauling chain worked by an
independent apparatus at the top, arranged alsc for quickly
drawing up the empty cradle after launching a vessel.

6. Ibid.
7. F. M. DuPlat Taylor, The Design, Construction and Maintenance of
Docks, Wharves and Piers, (London: Ernest Benn Ltd., 1928), p. 215.




The extreme end of the cradle may project thirty to fifty feet
over the end of the rails, the main rails being made strong
enough for this purpose. The vessel is then floated into
position as accurately as possible, being guided by hawsers
manipulated from a jetty on the shore, and also by the guides
fixed at the front of the cradle, which are drawn up into a
vertical position by ropes, afterwards secured to the vessel.
The hauling up then commences, the ship continually sitting on
the keel blocks placed on the center rib, and being guided at
the stern by the after-guides. At the proper time the sliding
bilge blocks are drawn in by ropes previously taken up to the
jetties, or on board the vessel; the operation then proceeds
until finally the ship is drawn out of the water, safely seated
on the cradle, and supported uniformly over the whole length
of the keel, as well as by the bilge blocks on each side.

In launching the reverse process takes place. The vessel is
lowered by the machinery to within a convenient distance of the
water; the cradle is then disconnected from the links and, the
holding pawls being raised, is left supported entirely on one
special pawl, or dagger, at the top. The dagger is then
knocked away by a blow from a hammer, and the cradle with its

burden runs dov\gw the way until it reaches the water, and the
vessel floats off.

A. Construction of Marine Railway No. 11

The Marine Railway at the Charlestown Navy Yard is located east of
Dry Dock 1 between Piers 2 and 3. Built in 1918, the Marine Railway is
of timber and consists of a wooden cradle, 350 feet long by 52 feet wide,
and hauling machinery of rollers, hauling chains, sheaves, and an
electrically driven winding engine. There are two side tracks and one
center track, the side tracks being parallel to and 15 feet away from the
center line. The tracks are tied together with wvertical and horizontal
timber braces. Each track is built of three tiers of timbers with a
continuous steel plate rail on top. As originally constructed, the tracks
were supported by wooden piles arranged in three longitudinal lines
under the tracks. Under the two side tracks the piles were in single
rows spaced 4 feet 8 inches on centers over most of the distance with a
few at the outer portion spaced 8 feet 6 inches apart. The lower tier of

each track bears directly against the piles. Under the center track the

8. Colson, Dock Construction, pp. 320-21.




piles were arranged in transverse bents and were capped with 12-inch
square timbers upon which the center track was seated. The bents
under the center track were spaced 3 feet 6 inches on center except for
several at the outer portion which were spaced 6 feet 2-1/2 inches

apart.g

The Marine Railway track slopes downward toward the outboard end

10 from an elevation of 116.33 at the inshore

end to an elevation of 68.79 at the outboard end.‘|1

at a rate of 7/8 inch per foot

The cradle overhangs the track on both sides and is supported by
three longitudinal frames which are spaced transversely to align with the
three tracks. The cradle itself is thereby nearly horizontal at all
times.12 The cradle was built in two sections which are joined at
amidships. The maximum travel of the cradle along 't/he track is 342

feet.13

The process leading to the construction of Marine Railway No. 11
began o-n February 14, 1918, when the United States Navy put
Specification 2843 entitled "Two Marine Railways at the Navy Yards,
Charleston, South Carolina and Boston, Massachusetts" out for bid (see
Appendix A). Each of the railways was to have a capacity of 2000 gross

tons. Each structure was to have wooden floors and blocks.

9. Specification 8475, June 18, 1937, Marine Railway Maintenance Files,
Maintenance Office, Charlestown Navy Yard, Boston National Historical
Park.

10. Ibid.

11. Specification 6277, "Repairs to Marine Railway at Navy Yard Boston,"
August 1930. Marine Railway Maintenance Files.

12. |bid., Specification 8475.

13. 1bid., Specification 6277.



A major difference was made in the specification concerning the
cradles of the two railways. The cradle for the Charleston railway was to
be of structural steel while the one at Boston was to be of timber

construction. 14

Specification 2843 stated that the foundation piles for the Boston
railway were to be constructed of North Caroclina pine. All timber used
in the construction with the exception of the blocking and creosoted
material was to be long leaf yellow pine. The keel and bilge blocks that
supported a ship being repaired were to be of American rock elm,

American white oak, hard maple, or yellow birch.

The ways or tracks of the railway were stringers built up and
supported directly on the foundation piles. As described in the
specification: "Each stringer shall consist of a base of two pieces, a mid
section through which 8 by 12 inch ties pass, and a top piece slightly
beveled to receive the roller plate." These pieces were bolted together

and attached to the supporting piles with one inch diameter drift boits.

The proposed construction site for the Boston railway crossed the
store foundation walls of an old slip. |In Specification 2843 the contractor
was directed to remove the top stones of the foundation walls and to lay a
bed of concrete on the wall to support the track stringers. The rail
plates were 12 inches on the center track and 4 1/2 inches on the side

tracks.

The Marine Railway constructed at the Navy Yard in Charleston,
South Carclina was protected to a much greater extent than the one built
at Boston. As has been noted, the cradle was of structural steel rather
than timber. All timber used was creosoted. Construction at Boston was
primarily of untreated timber. The structural timbers of the southern
railway were also sheathed and protected with ship's felt.

14. |bid., Specification 2843, "Two Marine Railways at the Navy Yards,
Charleston, S.C., and Boston, Mass.," March 18, 1918.



Originally Marine Railway No. 11 at Boston was given no such
protection. Presumably these differences in the two railways were made
to protect the marine railway at Charleston from marine borers which

would have been more active in the warmer waters of South Carolina.

The rollers that carried the cradle of the railway at Boston were
cast iron, 4 inches in diameter and 12-1/2 inches in length for the center
track, and 3-3/4 inches in diameter and 5 inches in length for the side
tracks. The cradle deck was made up of 3-inch-long leaf vyellow pine
planks. Plank walkways of the same wood were installed on each side of
the cradle. The chains used for hauling the cradle were made of
reworked iron and the hand winches used to move the bilge blocks were

cast iron.

The motor that was installed to operate the hoisting machinery was
specified as a polarwound, 3-phase, 60-cycle, 220-volt induction motor of
not less than 200-horsepower capacity. The hoisting machinery was
placed on a foundation of concrete on piling. Originally, Specification
2843 called for a one-story building to house the machinery. Apparently
this part of the specification was changed when -‘the contract was
awarded. The machinery was placed, instead, in the southeast corner of

Building 24 where it has been housed up to the present day.15

The contract for the construction of the Marine Railway at Boston
was awarded to the Crandall Engineering Company. Today the company
is located at Dedham, Massachusetts under the name Crandall Dry Dock
Engineers, Inc. Marine Railway No. 11 was designed by James L.
Crandall and was built by the Crandall Construction Company.w

Construction began in the spring of 1918, and on June 2, 1919, the ship

15. "Location of Hoisting Machinery in S.E. Corner of Building No. 24,"
July 1918, Marine Railway Drawing, Maintenance Office.

16. Crandall Dry Dock Engineers, Inc., "Report of Condition, 2,000 Ton
Railway Dry Dock No. 106, Boston Naval Shipyard, December 31, 1962,"
Marine Railway Maintenance Files. '



U.S.C.G. Ossippee was used in the first of the railway. On_ June 10,
1919, the U.S.S. Grebe and the U.S.S. Acushnet were both hauled up to
test the capacity of each half of the cradle.” The joint at the cradle's
midpoint allowed one ship to be hauled to the inshore end of the railway
at which time the second section of the cradle was lowered again to take

on another vessel (see Illustrations 5, 6, and 7). All of these tests were
successful.

The maximum dimensions of ships to be docked in the Marine

Railway, as originally constructed were as follows:

USING THE ENTIRE CABLE

Maximum Length 330 feet

Maximum Breadth 40 feet

Maximum Draft Forward 13 feet 5-1/2 inches
Maximum Draft Aft 16 feet 8-1/2 inches
Maximum Draft Mean 15 feet 1 inch

Maximum Displacement - 2000 Tons (capacity of railway)

USING INBOARD SECTION OF CRADLE

Maximum Length 170 feet

Maximum Draft Forward 13 feet 5-1/2 inches
Maximum Aft 14 feet 11-1/2 inche
Maximum Draft Mean 14 feet 2-1/2 inches

B. Maintenance of Marine Railway No. 11, 1919-73

After being tested successfully during the spring of 1919, the
Marine Railway was operated without incident for several years. An
accident in 1923, however, did leave the railway in need of extensive
repairs. The accident and resulting damage were described in a "Report
of Repairs to Runway and Hauling Parts" dated September 10, 1923.

17. Crandall Construction Company, "Marine Railway Contract 2843,"
Booklet of Job Photographs, Charlestown Navy Yard Archives.

18. "Approximate Limiting Dimensions of Ship for Docking," 1933, Marine
Railway Drawing, Maintenance Office.



On March 22, 1923 the "Putman" was being hauled onto the
Marine Railway. It had been reported that the hauling chains,
as they left the chain wheels, were so slack that they rested on
the ground in the pit in front of the machinery house. Owing
to the fact that the chain did not haul itself readily away from
the chain wheel 4, it accumulated at the wheel breaking one of
the links of the slack chain at the wheel. Hauling was
stopped, a temporary link was wired in and the hauling
continued, special care being exercised that the chains did not
again jam.

On March 28 the "Putman" was hauled off the Marine Railway.
While the cradle was at its outboard position, preparations were
made to take off the hauling chains for testing. To do this the
chains on wheels 1 and 4 were removed and lashed to concrete
struts at the head of the runways. The cradle was pulled up
part way by the aid of chain wheels 2 and 3, the equalizer
acting as single sheave blocks. The shackles on the hauling
chains, which normally remain at the sheaves now travelled
toward the chain wheels. Owing to their position on edge at
the sheaves, they now approached the chain wheels in the same
position. The shackle passed over chain wheel 2 all right and
about six feet ahead of the other shackle. The second shackle
on reaching chain wheel 3, did not pass over the wheel but slid
off onto the shaft of the chain wheels taking the chains with it.

With the chains off of hauling wheel 3, the strain was released
from the equalizer A, placing it all on equalizer B, which after
being hauled forward to its limits in the slides was brought up
with a jerk breaking the lashing on that side. This allowed the
cradle to run down the runways. Now it seems that sometime
during this travel that the chain, running freely over the chain
wheel shaft, was jammed causing the equalizer A to be pulled
forward to the extreme limits of its slides bringing up with a
jerk that tore away the remaining lashing and allowing [sic] the
cradle to travel unrestrained down the runway. When the floor
of the cradle struck the water it lifted itself from the runways
and in settling down did not return to its position on the
track. The outer section of the cradle had a decided wind
towards the west or Pier 2. It is probable that the equalizer‘@
was pulled out of its slide and was hanging unsupported.

Extensive repairs were made to the Marine Railway following this

accident in order to return it to working order.

19. "Sketches of Hauling Gear to Accompany Report of Repairs to
Runway and Hauling Parts, Sept. 10, 1923," Marine Railway Drawing,
Maintenance Office.

10



in September 1930 an underwater inspection was made of the track
bracing.20 As a result necessary repairs were made to cradle tie rods,
new wooden liners were provided for the steel frames holding the rollers,
the track bracing was repaired, and replacement timbers were inserted
where there was extensive damage due to limnoria or other marine borer

activity. The repairs to the track bracing were directed as follows:

The existing longitudinal braces, both upper and lower sets,
shall be left in place and the new longitudinal braces shall be
installed immediately below them on all of the . The
horizontal cross braces below the lower longitudinals shall be
removed and new cross braces shall be installed below the new
lower longitudinals. The diagonal braces, both longitudinal and
transverse shall be removed and new braces shall be installed
in lieu thereof. All cross braces and diagonal braces shall be
removed one at a time and the new substitute brace shall B
installed immediately after the old one has been removed.

All of the repairs were made with creosoted yellow pine. Gaps in
timbers due to limnoria activity were filled with a special cement mortar.
The damaged timbers were then sheathed with 1-1/2 inch boan‘ds.22 The
repairs were made under contract NOy-873 by Crandall Engineers, Inc.
When these repairs were made an inspection was made of the underwater
portions of the cradle. It was declared to be in good condition with a
minimal amount of worm damage. The engineers suggested that the cradle
be given a protective layer of ship's felt covered with creosoted boards.
As stated in a report made to the U.S. Navy, these steps "would give
the cradle almost complete protection for a long period of years, but if
this work is delayed for long the worms will continue their attack on the

cradie causing serious damage and expensive building and repair‘s."23

20. Specification 6277, August 1930, Contract NOy-873, Marine Railway
Maintenance Files.

21. lbid.
22. |bid.
23. Crandall Engineering Company, Report on Marine Railway,

October 28, 1930. Marine Railway Maintenance Files.

"



Crandall Dry Dock Engineers later enumerated repairs made to the

Marine Railway in 1931 as follows:

1) Cradle rods tightened.

2) Roller frames renewed with creosoted yellow pine.

3) Track braces renewed with creosoted yellow pine.

4) Shims on piles replaced where missing.

5) One hundred seventy five pieces of new creosoted bracing on
the piles under the outer section of the track.

6) Top tier of center track protected with cement.

7) Twenty-four piles cut where eaten by worms, nineteen 12-inch
caps placed between cut-off and track structure.

8) Three guide pieces in the chain slides replaced.24

In this same year the granite load bearing sea walls adjacent to the
Marine Railway were replaced with reinforced concrete walls. The
concrete used in the construction of the retaining walls was mixed with a
ratio of 'I:2-1/2:5.25

In April 1934 the U.S. Navy advertised for bids for additional
repairs to Marine Railway No. 11. The repairs were authorized by the
National Industrial Recovery Act of June 16, 1933. A second accident
had occurred on the railway. The hauling chains had broken and the
cradle while resting on the rails was 80 feet beyond the outboard end of

the track.ze The repairs called for under the Navy's specification

included, "hauling the cradle back up the track if so
required . . . furnishing of new cast steel main hauling chains and main
equalizer chain . . . installation of new main chains and of backing

chains."27 This contract was also awarded to the Crandali Company.
The agreement was signed on April 20, 1934, at an estimated cost of
$17,700 for the repairs.

25. "Marine Railway Retaining Walls," October 2, 1931. Marine Railway
Drawing, Maintenance Office.

26. Specification 7666 "Repairs to Marine Railway, April, 1934," Marine
Railway Maintenance Office.

12
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Under the contract with Crandall the hauling chains were entirely
replaced. The replacement chains were cast steel marine railway chains
unlike the originals which were wrought iron. The change from wrought
iron to cast steel increased the hauling strength of the chain thirty-six
percent. The four sprocket wheels were not replaced, however, and as
late as 1962, Crandall noted that the original carbon steel sprockets were

still in us;-'_-.28

In 1934 alterations were also made to the fantail or outboard end of
the railway cradle. The changes consisted of lowering a section of the
deck, replacing some of the decking with new 4-inch planks and

strengthening the new work with additional diagonal bralcim_:;.29

Inspections of the Marine Railway, both above and below water, were
undertaken regularly. One such inspection was made in June 1937 of the
underwater portions of the structure. At that time the cradle runners
had been worn down 1/8 of an inch from its original size. The backhaul
sheaves, attached to the track, and the main hauling sheaves, attached to
the underside of the cradle, as well as the eyebars that fastened the two
halves of the cradle together were all found to be in satisfactory

condition.30

Between 1936 and 1938 a proposal was made to extend the Marine
Railway. Major repairs to the railway were planned and, in order for the
structure to accommodate ships of the Phelps class, an extension of 20
feet was also proposed. Before such an extension was approved,
however, plans were made to extend Dry Dock 1 at the Navy Yard. As

the Dry Dock would then be able to handle the larger ships, the plans

28. Crandall Dry Dock Engineers, "Report of Condition, 2,000 Ton
Railway Dry Dock No. 106, Boston Naval Shipyard, December 31, 1962,"
Marine Railway Office.

29. "Alteration at Fantail," May @28, 1934, Marine Railway Drawing,
Maintenance Office.

30. Specification 8475, "Underwater Inspection, Marine Railway at the

Navy Yard, Boston, MA," June 18, 1937. Marine Railway Maintenance
Files.

13



for the extension of the railway were shelved. Projected work on the
Marine Railway was therefore limited to $40,000 worth of repairs that
would keep it operable up to the original capacity of 2,000 tons.31 in
1951 an estimate was drawn up to extend the railway 50 feet, but this
proposal was also shelved before any changes were made to the Marine

Railway. s2

A large scale reconstruction of the Marine Railway was undertaken in
1940. The side frames of the cradle were reinforced as were the center
supports.33 Beginning in June 1941 the cradle, track, and supporting
pile structures were completely overhauled, repaired, or rebuilt. The
capacity of the track and cradle was increased from 2,000 to 3,000 long
tons. No changes were made to the hauling machinery, however, so the

overall capacity of the railway remained at 2,000 tons.34

The reconstruction of the Marine Railway was done by Crandall
under contract NOy-4814. As described in a Crandall report the work
done under this contract included a complete rebuilding of the timber
track structure. Rail plates, sheathing, and chain gears were all
replaced. The side track piling, originally a single row of piles, was
replaced by two pile bents. The original piles were cut off at mud line
or pulled out. Some of the old rail plates were used to reinforce the
bottom chord of cradle runners and the cradle runners were reinforced as

Warren Trusses.35 The track timbers were sheathed with one-inch-thick

31. "Extension of Marine Railway," September 21, 1936. Marine Railway
Maintenance Files.

32. Maintenance Records, October 8, 1951. Marine Railway Maintenance
Files.

33. "Reconstruction of Boston Ways," 1940. Marine Railway Drawing,
Maintenance Office.

34, Maintenance Records, March 7, 1945. Marine Railway Maintenance
Files. Y

35. Crandall Engineering Company, "Report of Condition of 2,000 Ton
Railway Dry Dock No. 106," December 31, 1962. Marine Railway
Maintenance Files.

14



boards of "sound Southeast Norway Pine creosoted to refusal" laid over
ship's felt. The rest of the timber used in the work was "prime,
structural, Long Leaf Yellow Pine" except for the deck reinforcing which
was done with select structural fir. Under the contract Crandall also
overhauled the backing chain equalizing assemblies, renewed the
turnbuckle diagonal tie-rods for the docking platform, and replaced the
original stone in the ballast Ir.n::ker“s'...36 After making these extensive
repairs Crandall estimated that it would cost $45,000 to replace the
hauling machinery so that it could haul the additional 1,000 ton capacity

of the cradle.37

The reconstruction and repairs were completed to allow the operation
of the railway by May 1934. The cost of rebuilding the Marine Railway
was $373,672.38

During the 1930s and 1940s the Navy apparently had difficulties
keeping the Marine Railway free of ice during the winter months. A
photograph dated February 5, 1935 shows the railway cradle partially
submerged and frozen in the ice.39 To solve the problem and keep the
railway in operating condition a salt water, hot water system for thawing
the Marine Railway was installed. A storage tank was placed on the
eastern side of the railway and the system was tied into the Navy Yard's

existing steam lines. 40

36. Crandall Engineering Company, "Repairs to Cradle as Constructed
Under Contract NOy-4814," May 9, 1942. Marine Railway Maintenance
Files.

37. Maintenance Records, March 6, 1943. Marine Railway Maintenance
Files.

38. "High Spots in the History of the Industrial Department of the
Boston Navy Yard from 1 January 1939 to 30 June 1945," July 24, 1945,
typescript, Constitution Museum, Charlestown Navy Yard.

39. Photograph of Marine Railway, February 5, 1935. Charlestown Navy
Yard Archives, Charlestown Navy Yard.

40. "Marine Railway No. 11, Ice Melting System, 1943," Marine Railway
Drawing, Maintenance Office.
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For a brief period after World War |1 the capacity of Marine Railway
No. 11 was limited to about 1,700 long tons. Repairs made in 1948

returned the railway to its original capacity of 2,000 tons.41

Routine inspection and maintenance continued on the railway. In
December 1951 the chain wheels were built up by welding te prelong their

useful Iife.a2

In December 1952 an accidental seizure of the emergency brake of
the hauling machine caused line shaft bearings and three spokes of the
main gear to break. The bearings were subsequently replaced and the
main gear body was reinforced with steel plates so that it was stronger
than the original iron gear. A new hydraulically released emergency
brake and an electric limit switch was provided on the stop pawl! to
prevent operation in reverse.43 Crandall made the repairs and
repositioned the cradie which had derailed. The cradle repairs cost
$9,000 while the machinery repairs came to a total of $3,500. The work
was done according to Specification 38496 under Contract NOy-77999 dated

March 25, 1953.%

In the autumn of 1953 a survey was made of the track elevation of
the Marine Railway. Afterwards an urgent request was made for $5,000
to regrade the track. The work was covered by Specification 40215 of
February 16, 1954, and the contract was awarded to the Crandall
Engineering Company. As stated in the specification the work done
consisted of "raising the sunken section [109 feet in length] of the center

track so as to provide a constant track gradient." To accomplish this

41. Maintenance Records, June 22, 1948. Marine Railway Maintenance
Files.

42. Crandall Dry Dock Engineers, "Report of Condition of Marine Railway
No. 106 . . . December 31, 1962."

43. |bid.

44. Maintenance Records, December 23, 1953. Marine Railway
Maintenance Records, Maintenance Office.
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task a diver was to "wedge up the center way between pile caps and the
center of the track." Once the track was raised to the correct grade the
space between the pile cap and the track beam was to be measured and a
shim was to be inserted to hold the track beam at the (':or'r‘ecteci
elevation. 4

A series of improvements, some of them major, were made to Marine
Railway No. 11 in 1954. These included the installation of "a manually
operated hand brake assembly to operate independently of the existing
thruster type automatic brake motor shaft." This brake was to be
essentially the same as that used before the automatic brake was

installed. %6

The railway roller system was also completely replaced in 1954. The
new rollers and roller frames were steel. As described by Crandall, the
firm that handled the replacement, "The center rollers were made special
to assure that the side roller flanges would not bear against the rail or
shoe plates and that the center rollers, more stable, would serve to hold

the cradle on the tr‘ack.”

In 1956 repairs to the railway included repairs to certain portions of
the existing timber decking, the replacement of the stone ballast, repairs
to ballast lockers, renailing and resheathing certain portions of the
runners and bracing, and the flotation and renewal of the bow section of
the cradle so that the aft section could be repaired in the dry. Cradle
sheathing was replaced where necessary. Once again, a layer of "lrish
Ship's Felt" was placed underneath the sheathing. Appropriations for

these repairs was $35,350f).48

45. Specification 40215, February 16, 1954. Marine Railway Maintenance
Files.

46. Contract 17/54 1954. Marine Railway Maintenance Files, Maintenance
Office.

47. Crandall Dry Dock Engineers, "Report of Condition of Marine Railway
No. 106 . . . December 31, 1962."

48. Specification 48667, February 14, 1956. Marine Railway Maintenance
Files, Maiptenance Office.
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Under a second specification and contract put out in 1956 the
railway's backing chains were replaced and the underwater sheave case
was reconditioned. Metal chain slides were installed in all crossties to
replace worn out wooden slides, whose collection of abrasive sand had
caused extensive wear to the hauling chains. The cost of this work was
$43,300.49

In November 1959 Crandall Engineering made a thorough inspection
of the Marine Railway and declared that it was safe to operate it up to its
original t:apacity.50 Earlier that year the Navy had stated that the
railway was more than adequate "for the docking of tugs and yard craft
for which it is now used."51 The Marine Railway was also used to dock
submarines and destroyers during this period. This is evidenced by the
fact that alterations were made to the structure on several occasions so
that it could accommodate vessels with sonar domes.52 Earlier such
vessels could not be docked in the railway because it lacked a sonar pit

or the blocking necessary to clear the dome.

Crandall Engineering inspected the railway in 1961 and assessed the
structural conditions in a report. The cradle and undercarriage above
low tide were sound. The bilge block and winches were in good condition
requiring only lubrication. The slide irons of the bilge blocks were badly
rusted while the blocking itseif was in fair condition. The underwater
sheaves, roller system, rails and shoe plates were all in good condition.
The hauling chains, now twenty-eight years old, were in good condition

for 210 feet. The next 350 feet fit poorly. Crandall suggested replacing

49. Specification 5919/56, "Reconditioning of Marine Railway Tracks and
Chains," September 25, 1956. Also Contract NOy-91037. Marine Railway
Maintenance Files, Maintenance Office.

50. Maintenance Records, November 2, 1959, Marine Railway Maintenance
Files, Maintenance Office.

51. Completed Design Project 4-1957, Maintenance Records, Marine
Railway Maintenance Files, Maintenance Office.

52. |bid. Also "Alteration to Provide Clearance for Dt Sonar Domes,"
March 5, 1963, Marine Railway Drawing, Maintenance Office.
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the sections that would be required to take a full load. The backing
chains were in good condition. At the head of the track, however, the
return chains were cutting into the wooden troughs and Crandall
suggested that the troughs be replaced with cast steel. The chain
wheels, made in 1918 to carry wrought iron chains, had been badly worn
by the replacement cast steel chains. The engineers suggested the
purchase of four new cast steel sprocket wheels and new cast steel chains

. . . 53
where maximum loading capacity was necessary.

The chain wheels were replaced with East Steel chain wheels made
according to Crandall's pattern C135 although the work was not completed
until ‘!968.5‘€l A crack in the main centerline sheave was the cause for its
replacement in ‘1965.55 in 1965 a holding device was also added to the

Marine Railway "to infallible anchor" it and to prevent the cradle from

rolling down the tr‘a‘u’:k.56

While inspecting Marine Railway No. 11 in July 1965 the Navy
recorded limitations in the operating capacity of the structure. The
Marine Railway was not to be used when other docking facilities were
available. As stated in Navy maintenance records, "In an extreme
emergency, when no other facilities can be made available, one 2000 ton
ship may be lifted before repairs are effected. . . ." The author
continued saying that replacement of the bull gears and repairs to the
railway substructure were routine repairs that would be accomplished
under contract. An economic study was underway, however, to determine
the feasibility of replacing the hauling chains at a cost of $26,000. The

53. Crandall Dry Dock Engineers, "Report of Condition of Marine Railway
No. 106 . . . December 31, 1962."

54. Specification 74999, July 1963. Marine Railway Maintenance Files,
Maintenance Office.

55. Maintenance Records, March 24, 1965. Marine Railway Maintenance
Files, Maintenance Office.

56. "Replacement of Chain Wheels & Repairs," February 2, 1966. Marine

Railway Drawing, Also Specification 74999/66, March 22, 1966, Marine
Railway Maintenance Files, Maintenance Office.
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chains were showing considerable wear and, pending their replacement,

extreme care was to be taken in docking ships.S?

Apparently, the hauling chains were not replaced between 1965 and
1973 when the Boston Naval Shipyard was disestablished. Crandall Dry
Dock Engineers, Inc. has no record of new chains being installed and a
cursory inspection of the Marine Railway by the Crandall firm in 1978
indicated that no such replacement had been made within the past fifteen

58
years.

In 1966 most of the eye bars connecting the inboard and outboard
sections of the railway cradle were replaced. This reduced the possibility
of accidents on the Marine Railway.

In 1967 temporary repairs to the Marine Railway included covering all

holes in the structure with plywood pending a complete structural job.59

In 1968 Crandall Dry Dock Engineers, Inc. were hired to make a complete
underwater and above water examination of the Marine Railway and to
recommend repairs. The report following this inspection suggests the
replacement of the existing timber cradle with one of steel if a major

rebuilding of the structure was contemplated. As stated by Crandall,

This would only be warrented if major reconstruction is
contemplated for another 30 years of dock operation. The
condition of rail places and rollers is such that the rolling
friction is building up beyond the design values and may cause
damage to the sheathing and potential derailment. We would
estimate at this time that within five vyears this dock mu

either be overhauled completely or be put out of service.

57. Maintenance Records, July 1965, Marine Railway Maintenance Files,
Maintenance Office.

58. Telephone interview with Mr. Robert Nelson of Crandall Dry Dock
Engineers, August 10, 1979.

59. Maintenance Records, November 1, 1967. Marine Railway Maintenance
Files, Maintenance Office.
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in 1970 the Navy made an evaluation of the Marine Railway and
initiated the repairs needed to "make it functional." The estimated
$10,000 in repairs was to keep the railway operating but in a limited
(:.':\pat:ity.sﬁI

In March 1971 the Navy declared the Marine Railway inoperative due
to extensive slack in the hauling chains and other problems in operating

the dock. Citing the 1968 Crandall report, the Navy estimated that

necessary repairs to the railway would cost $‘|8!?»,(}l'.)0.('32 The necessary

repairs were not made and there is no indication that the Marine Railway
was 6per‘ated after the spring of 1971.

Today the Marine Railway is maintained by the National Park
Service. It is not operable. The machinery used to power the railway
hauling gear is intact in the southeast corner of Building 24. The motor
bears the following identification:

Alternating Current Motor
Type 31 75 BR

3 Phase

60 Cycles

200 HP

30 Min. Rating 55° C

570 RPM _

Serial No. 170603

Wagner Electric Mfg. Co.
St. Louis, U.S.A.

C. Historical Data on Marine Railway Construction

The modern marine railway was developed in England and
examples were being built in the United States by 1826. At that time
Loammi Baldwin, civil engineer and designer of Dry Dock 1 at the

Charlestown Navy Yard, examined such a structure being built in New

61. Maintenance Records, January 1971. Marine Railway Maintenance
Files, Maintenance Office.

62. Maintenance Records, March 31, 1971. Marine Railway Maintenance
Files, Maintenance Office.
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York. Baldwin was interested in the New York railway because there
were plans to build a marine railway in Boston. Baldwin sent a

description of the marine railway to Captain Chariles Tracy in Boston.63

The New York marine railway was 40 feet wide and the rails were
laid upon and bolted to piles without stone foundation. Cast iron plates
were fastened to the rails. The ship being hauled up was to be secured
to the railway carriage by '"triangular shores stepped upon the outside
rails of the carriage and leaning inward towards the ship against the
bends without using sliding blocks or the movable cross pieces" that were
commonly used. Baldwin noted that Thomas Morton's plan included sliding
blocks and movable cross pieces. Morton is credited with inventing the
modern Marine r‘ailway.64 The New York railway, rather than having
cross pieces laid sloping toward the keel, had cr‘oé.s pieces laid
horizontally. The pieces were fixed to the middle and side rails, "but
fixed to cast iron knees and bolts in such a way that they may be taken

out, if experience should show that this is l:>es.t."€'5

The marine railway being built in New York was 500 feet long, 300
feet of which was underwater. The track sloped 5/8 inch to a foot. The
timber work and the heads of piles below the low water mark were
covered with zinc plates "to preserve the wood from the w;ers." There

was no piling between the piles and the framework of the carriage.

It is interesting to note that Loammi Baldwin referred Captain Tracy
to his brother, George Rumford Baldwin, for particulars on the New York
Marine Railway. George Baldwin was the designer of the Boston Marine
Railway in 1840 (see Illustration 18).

63. Letter, Loammi Baldwin to Captain Charles Tracy, February 22,
1862. William L. Clements Library, University of Michigan, Ann Arbor.

64. Cunningham, "Treatise on Dock Engineering," p. 541.

65. Letter, Loammi Baldwin to Captain Charles Tracy, February 22,
1826. William L. Clements Library, University of Michigan, Ann Arbor.
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A slipway constructed in Dover, England in 1849 was enlarged in
1888 to a total length of 556 feet with a capacity of 850 tons. The slope
of the railway was 1:18 and the width was 52 feet. The upper 370 feet
of the slipway was constructed on filled land and the lower section rested
upon the chalk bottom under water. A concrete bed was laid under the
railway and fir cross-sleepers 12 inches by 6 inches and 32 feet long
were placed in it. These cross pieces carried the longitudinals to which
the cast iron rails were fastened. The cradle was built in four sections
and traveled on six lines of rails. The roliers were made of cast iron

around a Bessemer steel shaft.66

Marine railways similar to Marine Railway No. 11 at the Chariestown
Navy Yard were being constructed as early as 1854 when the Crandall "
Engineering Company built a marine railway in East Boston.
Developments and changes in railways during the later nineteenth and
early twentieth centuries were, more often than not, made in the
machinery used to haul a cradle out of the water rather than in the
design of the railway itself. Materials of railway construction did carry
with locality, of course. Steel rather than timber was used in waters

where marine borers caused significant damage to timber structures.

When originally invented by Thomas Morton the machinery used to
operate a marine railway consisted of "spur gears worked by manual
power, horses, or the steam engine."a? Hydraulic apparatus came into
use about 1850 and a winding apparatus was used later in the nineteenth
century. The hauling gears for the Marine Railway at the Charlestown

Navy Yard are powered by an electric motor.

66. Cunningham, “Treatise on Dock Engineering," pp. 493-95.

67. Ibid., p. 541.
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DEDHAM, MASSACHUSETTS 02626 30 June 1978
Page 1

PRELIMINARY REPORT ON
RAILWAY DRY DOCK Cl06

CHARLESTOWN NAVY YARD

A topside and underwater inspection of the abandoned 2000-long-ton
railway dry dock at the Charlestown Navy Yard for the purpose of
determining needed work to restore it to operating condition as an
exhibit in the Boston National Historical Park was conducted in
November 1977.

The findings are reported below. It will be necessary to remove a
considerable amount of debris from the track before a test operation
can be scheduled. Only after that can the full scope of the restor-
ation effort be assessed. 1In general, however, it appears that the
railway is in surprisingly good condition for its age and in view of
the neglect of recent years.

Désériptidn

The Charlestown Navy Yard railway dry dock was one of several about
this size designed by the old Crandall Engineering Company in connection
with mobilization of resources for World war I.

It was designed for a capacity of 2000 long tons, employing four
2-1/4 inch steel chains and supported by three timber tracks, for a
total length of 652 feet on an average grade of 1 to almost 14, The
center track has 1l2-inch rails and the side tracks, 4~1/2 inch, all
tapered in thickness along the length to economize on steel by taking
advantage of the lighter net weight of the load buoyed up in the
water,

The timber cradle is in two parts, 17l feet for the forward section,
and 158 feet the aft section; there is an 18-foot fantail added to
the stern.

During World War II, piles were doubled up on the side ways. To our
best knowledge the last major work done was in 1954 when a modern
roller system with bushed frames was ins talled.
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Track

The track is raised several feet above the mud line. The uncovered
portions of the support piles appear to be in good condition, and the
buried sections would be protected from borer infestation and other
deteriorating effects by the mud. The caps on the piles are in good
condition. The wooden track is properly protected by board sheath-
ing, Some of this sheathing is beginning to show signs of borer
attack and should be watched for eventual replacement; some of it
also needs to be refastened. The chain slides are in good condition.

The rail plate is in acceptable condition and the rail fastening pins
are satisfactory.

Debris on the track at various places would prevent operation of the
. railway at the present time. There are many timbers randomly located
on the track offshore that will have to be pulled off, Ballast boxes
on the cradle that contained stone ballast have rotted, dumping a
large amount of stone onto the track and the chains for the full
length of the cradle; this, too, must be removed before the cradle
can be operated., About 50 feet aft of the cradle and considerably
further out there are cables across the track and backing chain that
have to be removed.

There is no reason at the present time to believe that the track is
out of line or grade.

Roller System

There is excessive play between the roller pintles and the bushings,
probably caused by wear and/or corrosion of the pintles. This, per-
haps in connection with a thinning of the cradle shoe plates, is
allowing some roller frames to touch the bottom chord of the cradle,
This condition does not need attention for the trial operation but
should be corrected for the long run if the railway is to be con-
sidered "rehabilitated", Except for this, the whole roller system
is adequate for the modest loads that would be expected to be im-
posed on it with the railway put back into operating condition as
part of the Historical Park,
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Cradle

The over-all condition of the cradle is fair to good. Some of the
rods from the deck down to the low logs have lost significant metal
and should eventually be replaced. Walers and diagonals are in good
condition, The aft end of the cradle has suffered severe attack by
marine borers, and although extensive replacement of members is not
required in view of the intended use of the railway, the affected
parts must be cut out and replaced by sound timber, preferably pressure-
treated. In one area on the starboard side, aft, the bottom chord has
been undercut about 2 inches by roller frames as mentioned above:
correcting the condition to prevent worsening of the situation by
building up the pintles or bushings and/or replacing the shoe plates
is all that is necessary, and only if it is decided to proceed with
restoration. The underwater sheaves are slightly but not excessively
worn, and the sheave case is in good condition. As mentioned earlier,
the stone ballast has mostly fallen from the cradle; if test operation
shows that ballast is needed, some junk metal will serve very well.,

Chains
The 2-1/4 inch hauling chain is reduced in size even to 1-15/16 inches

in some places, but is adequate. The 3/l inch backing chain is also
acceptable,

Machinery

The old open-gearing hauling machinery is intact and should work.
Cleaning up and lubricating are necessary prerequisites to trial
operation,

Effort Needed Prior to Test Operation

The two essential areas requiring attention are the track, which has
to be cleared to allow the cradle to move, and the hauling machinery,
particularly the gearing, motor, and electrical controls.

A week and a half of work by a diving team supported by a work boat
is deemed adequate to clear the track; the cost of this would be
about $5,000.00.1 If it is desired just to test the cradle's mobility
with only a slight displacement, the clearing of the whole length

of track can be deferred., As a minimum, however, the stone must be

1. 1In 1982 dollars, the figure would be $9,200.
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removed from under the cradle, and this will require about a week’'s
work by laborers and the diving team, with work boat support, for
a cost of about $3,OOO.2 Since CRANDALL does not have any laborers
as employees, it is assumed that the Boston National Historical
Park could supply them.

Cleaning and lubricating the machinery enough for brief operation,
plus having a final check gf wiring, contacts, etc. is estimated to
cost not more than $500.00, cbviously exclusive of any unforeseen
repair work that might be required.

Long~Term Wbrk Needed

The most important action necessary in the long run is to arrest
borer action to prevent further attack of the timber. For this,

it will be necessary to replace certain members, but the over-all
structural integrity is not threatened at this stage., Other minor
replacements over a period of years would be desirable but are not
essential., However, it should be remembered that the test operation
can reveal defects not detectable in a static inspection. Many
operating railways have rollers, rails, and chain that are worse worn
than on this railway, and this one is not expected to haul anywhere
near capacity loads.

Routine maintenance should be very simple--attention to lubrication,
checking to assure there are no obstructions on the track prior to
any operation, and 5-year inspections by dry dock experts.

Implicit in our judgments is the assumption that the railway will
not be used to haul vessels of more than a fraction of its capacity:;
if the National Park Service intends otherwise, higher costs are
involved in the restoration for the long run.

Summagz

The railway dry dock appears to be in fundamentally sound condition,
not requiring major work. The job of actually recommissioning it,
however, is relatively expensive, In this case, the track debris
is the costliest obstacle.

2. 8§5,525 in 1982,

3. $921 in 1982,



APPENDIX A

"Specification No. 2843 for Two Marine Railways
at the Navy Yards, Charleston, S.C., and Boston, Mass."
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SPECIFICATION NO. 2843

TWO MARINE RAILWAYS

AT THE

NAVY YARDS, CHARLESTON, S. C., AND BOSTON, MASS.

UNDER APPROPRIATION 827, “MARINE RAILWAYS AT NAVY TA'IiDB AND ETATIONS.” ACT OF OCTOBER 6, 1017,
ALLUTMEXNT NOS. 828-2, BUBTON, AND 8296-1, CHARLESTON, B.'C. '

GENERAL PROVISIONS,

1. The general provisions entitled ‘‘Gencral Provisions Forming Part of Specifications for Contracts
for Public Works, Burenu of Yards and Docks, March 20, 1917,” and ‘“Adidendum No. 1, dated November 3, '
1917, to the General Provisions,” shall form a part of this specification and of any contruct based hereon. Copies
of the saill '‘General Provisions™ and ‘‘Addendum™ may be had on application to the Chiel of the Bureau of
Yeards and Docks or to the commandant of any navy vard or naval station.

2. Federal taxes of every description shall be borne by the contractor. Such taxes shall not be included
as o part of the cost of changes authorized under paragraph 17 of the ‘‘General Provisions,”

SPECIAL PROVISIONS.

3. General intention.—Tt is the declared and acknowledged intention and meaning to provide and secure
two marine rnilways of 2,000 gross tons capacity each; one to be located at the United States navy yard, Charles-
ton, 8. C., and one at the United States navy yard, Boston, Mass., complete in all respects and ready Tor operation,

4. Geéneral description.—Each marinc railway shall consist of a cradle, machinery, machinery house and
runways, nll complete and ready for use. The crudle for Charleston shall be of structura! steel, that for Boston
sholl be of timber, both shall have wood floors and blocks. They shall be in two sections, bolted together:
shall run on rollers and shall be operated by electrically driven chain hoists. The machinery shall be suitably
bouseil for protection.

The runway for Charleston shall consist of two tracks, 16 feet center to center. That for Boston shall
consist of three tracks, 15 feet centers. The track irons shall be drift bolted to longitudinal timbers resting on
timber Elles. The runways shall be thoroughly braced. : .

5. General dimensions.—

Boston, Mas. | Charleston, B. C.

. Feel, ~ Feet.

i Lenoth of wavs. ..ouuneuiiiiiiiiiiisrasiannsn 652 729

i Distince center to center of extreme ead keel

: BIGORE: . conncusvwasmmsns dpis s AR CESARFAE RS 352 332
Overall leagth of eradle.. 363 303

| Cler dist ¢ between stazing.......... 42 42

! Widthoverall.ooe e cviininiinnenaes b214 234

6. Location.—The marine railways shall be Jocatad at the navy yerds, Charleston, S. C.. and Boston,
Mass., spproximately as shown on the drawings. The exact Jocation will be indicated by the officer in charge.

7. Datum plane.—All elevations given for each location refer to the respoctive yard datum, which is
assumed to be mecan low water at Charleston, 8. C., and 100 feet below mean low water at Boston, Mnss.

8. Measurements.—Stcel tapes only shall bo used in laying out all work under the contract. Tho tape
usod shall be compared from time to time with & Government standard tape. -

In laying out the principal dimensions proper allowanco shall be made for temperature and pull on tapo
if required by the officer in chargo. o B

n%. Time for completion.—The attention of bidders is directed to paragraph 9 of the ‘‘General Provisions”

relative to the time of completion. No bid will be considered which is on a time of completion in excess
of 12 calendar months from the date of contract. .. ] . .

10. for delay, in acoordance with the provisions of paragraph 13 of the “Genersl Provisions,”
shall be at the rate of $50 per calendar day for each railway. R

11. Night work.—If the contractor desires to carry on work at night or outside the rogular hours, he shall
make application to the officer in charge in ample time to enable satisfuctory arrangements to be made by the
Government for inspecting the work in . 1f granted permission, he shall light the differont parts of
the work in a manner satisfactory to the officer in charge and shall comply with all tions.

-1




12. Employment of labor.—The contractor shall not (-m‘]lloy on the work any citizen of nations with
whom the United States is at war, nor of nations allied to or fricndly with nations at war with the United States.
Furthermore, the oflicer in charge shall have the right to demand the immediate removal of any individual
from the work, and where such demand is made the individual referreld to shall be removed from the work
and not egain employed thereon. The right of removal shall apply to all work done by the contractor, whether
on the site or elsewhere.

13. Work not included in the contract.—The following work will not be included in the contract:
SBuch work and material as specifie:l in paragraph 14.

14. Work to bo dono and matarial to ba furnished by tha Governmant.—The Government will
dredge to the required subzrada as show o the drawing: over the ofshore part of the site of the railway, so
far as this may be accomplished by ordinary dredzing operations, the dredges being water horne; also all
necessary covering of the ways with back fill.” Tae Government will build reiaining walls at the inshore ends
of ways, but the contractor shall prepare the site for such walls.  Tae Government will remnove such clectric
conduit, wiring, pipe lines, sewers, scrap bins, and any buiiding above the surface of the ground as may interfere
with the consiruction of the ways at Bosion, .

Tne Government will furnish without charge, except us hereinafter stated, bituminous coal which may be
required for the work performed at the respective sites.  Any expense connected with the removal of the coal
from the stalion’s stock or from cars or lighters, together with hauling charges, etc., at the respective stations,
incurred on account of this contract, shall be borne by the contractor. Tae issue of coal to the contractor will
be in such quantities and under such ‘rezulations as may be approved by the station. Each bidder shall make
bimself familiar with the local rezulations and conditionis under which the coal will be furnished. After award
of contract, the successful bidder shall present to the officer in charge of the work a schedule of probable ¢oal
_requirements sufficiently in adva'ice to enable sa‘isfactory arrangemeuts to be made for such coal.

15. Governmoant utilitias availabla.—So far as the Government plant and the demands of the Govern-
ment service will permit, the contrucior may obiain electric current for power and lizht, and water from the

ard supply, and may use the railrond tracks. rolling s:ock, and hoistine appliances of the yard systems, paying
or the malterials and services at the prevailing Government rates. Toc Government will furnish and ‘inst
one meler, one switch, and in case alierna'ing current is used, one transformer for electric current, also one
meter and shut-ofl for wa'er mains, all within the limiis of the area assirmed to the contractor. The contractor
shall provide, maintain, ad repair all further wiring, poles, lamps, and accessories and all further piping and
fittings required to transfer the electric current and wa'er to the different parts of the work, Compressed air
may be obtained where available at preserib2d rates. Tae Government will assume no lisbility for the failure

of the supply of any of the above-mentioned utilities. . i

16. Bmwings accompanying srecifications.—Tne following dl‘lWlI‘Glga accompany this specification
and will form a part of the contract. Said drawings are the property of the Government and shall not be used
{or any purpose other than that contemplated by this specifization.

11 By | Yard. ‘ o= ! Bhowing—
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| General lavout.
General plan of cradle. I
1 Typical cross section.
: Details at inboard end.
Dravhesd details.
Detail at outboard end.
Machinery bouse.
Details.
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Location, plan, and retsining walls.
General plans and pections,
Machinery house.

Details.

i
|

L]

17. Navy standard specifications, as follows, are referred to in this specification. Copies may be
obtained upon_application to the Chief of Bureau of Yards and Docks.

Number. Date. Title.
Portland cement.
Btructural steelwork.
Concrete and mortar and materials for.
White lead.
Red Jead.

Linaced oil {raw).
Linseed oil (boiled).

Crecgote oil.
Carbolineum, etc.
Btandards of design, reinforced concrete.

18. Method of ure,—After the contract is awarded the contractor shall submit to the Chief of the
Bureau of Yards and Docks s detailed statement, outlining the method that he ﬂoﬂ to follow.

19. Drawings required of the contractor after the contract is a ed.—The_contractor shall
submit to the CE\%! of the Bureau of Yards and Docks, for approval, before commencing the installation of
sny of this work, shop drawings of all structural steel framing, complete detail drawings of all timberwork,
detail drawings of all machinery, machinery foundations and housing, details of bilge blocks, winches, sheaves,
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anfl QPE fittings. He shall also submit such other drawings as may be required under paragraph 24 of the “ Gen-
er: ovisions.”

20. Samplas mqluired. of contractor aftar work s bagun.—The coatrastor shall submit to the officer
in charge, for approval, samples of materials for concrete and hauling chains. The contrastor shall also submit
such other samples of materials as may be required whether spe-ifizally ca'led for or not. Accop'ed samples
may be used in the finished work. Materials shall coform to samples. The approval or accep ance of such
samples shall not preclude the rejection of any material upon the discovery of defez!s previous to the asceptance
of the completed work.

21. Contours.—Elevations of the ground in the vicinity of the work are indicated on the drawings.
These elevations are referred for each location to the respective yard datum. Although these elevations indi-
cate approximately the conditions that are likely to be found, intending biddera will have the privilege of
examining the site of the work, and they should satisfy themselves as to the actual elevations.

22. Buried consiructions.—Such information as the Government posses<es rezarding sewers, pipes,
abandoned shipways at Boston, and other construction beneath the surface of the ground on the site of the

. work is indicated on the drawings. The Government does not guarantee that the constructions indicated or as
shown on the drawings or that other buried construction will not be encountered and does not assume any
risk or responsibility in connection therewith.

23. Tent piles.—Records of test piles driven at the sites of the work are available for inspection at the
Bureau of Yards and Docks, Navy Department, Washington, D. C., and at the navy yards for which the work
is contemplated. All bidders ehall base all their bids on the length of piles given in paragraph 39. Any
increase in length will be paid for as hereinafter provided, under items 7 and 8. .

24. Borings.—The Government has taken no borings on the sites of the structures. Intending bidders
will have the privilege of examining the sites of the work and may use such data as the Government possesses of
adjacent borings and excavations.

25. Soundings.—Soundings in the vicinity of the work are indicated on the drawings. They give depth
below mean low tide. Although they indicate approximatelv the conditions that are likely to be found, intend-
ln% l:lld:lh‘:tst h':‘l]] have the privilege of examining the sites of the work, and should satisfy themselves as to the
actu en .

26. Tides.—The distance between mean high and mean low water is estimated to be 10 feet at Boston
and 5.1 feet at Charleston. :

27. Warreniy.—The contractor shall warrant the complete work, except the bitumastic comnound here-
inafter mentioned, to be free from defects of workmanship or materials, for a period of one vear from date of
acceptance. He shall furnish a written warranty, satisfactory to the Chief of the Bureau of Yards and Docks,
that he will make good at his expense any defects developing during this period. The bitumastic compound
gfgg for protection of steelwork shall be guaranteed for the period stated in the proposal to be furnished by the

idders.

28. Sanitery rezuletions.—Necessary sanitary conveniences for the use of laborers on the work, prop-
erly secluded from public observation, shall be constructed and maintained by the contractor in such manner
and at such points as shall be apnroved by the officer in charge, and their use shall be strictlv enforced. Upon
completion of the work they shall be removed from the premises, leaving all clean and free from nuisance.

29. Use of structure bafore escopience.—The Government shall have the right at any time during tho
construction of the structure to enter the same for the purpose of installing, by Government labor or br other
contracts, anv necessary work, or for any other purpose in connection with the installation of facilities, it
being mutually understood and agreed, howerer, that the contractor and the Government will, so far as possible,
labor to mutual advantage where their several works in the above-mentioned or unforeseen instances touch
upon or interfere with each other.

30. Limiis sassigned to conirestor.—The attention of bidders is directed to paragraph 6 of the “Gen-
eral Provisions " relative to the facilities furnished to contractor.

31. Temporary buildings.—The contractor shall erect at his own expense and remove as required by
paragraph 6 of the “General Provisions” such temporary storage sheds, offices, houses, etc., as are usually
required for this class of work, after approval by the officer in charge.

32. Removal of rubbish.—The attention of bidders is directed to paragraph 27 of the “General Pro-
visions "’ relative to the removal of rubbish from the site upon completion of the work.

PREPARATION OF BITE AND BACK FILLING.

33. Dredging.—The Government will dredge the ofishore part of the site of the railway to suhgzrade line
shown ‘:;1 drawings, so far as the same may be accomplished by ordinary dredging operations, the dredges being
water borne.

34. Ezceve’lon end beck fill.—The contractor shall make all excavations required, on shore. or helow
water level, except as provided in paragraph 14. At Boston the contractor shall remove such portions of the
adjoining quay walls as will be necessary to connect & new retaining wall thereto and excavate inshore from the

ay walls sufficient to permit the construction of retaining walls subsequently by the Government. The
&mmem will make all back filling necessary for the ways.

QUALITT.

35. All meteriels and workmenship shall be of the best quality of their respective kinds unlasa other
grades are specifically mentioned and the acceptance of same is understood and agreed to be subject to the

approval of the officer in . . . )
Sg‘ Cemsnt.—All cement shall be in accordance with Navy standard specification, referred to in par-
agraph 17,

7. Concrete.—All materials for concrete and mortar, including sand, broken. stone, gravel, lime, and
water, and the :m‘;hod’ of mixing and placing, shall be in accordance with Navy standard specification, referred

to in 17.

A !ronps.nd stesl, mill and foundry products.—All structural steel, wrought or cast iron, used in the
work shall fulfill the requirements of Navy standard specifications referred to in paragraph 17. Iron and
steel for machinery, unless otherwise lpod'ged. sball be of the grade demonstrated by extended use to be best
for the ]'mrposecw{\ich it will be required to serve. It shall be subject to all usual tests. In case of material
taken from stock, a certified statement, satisfactory to the officer in charge, shall be furnished by the contractor
to the offect that the material supplied is of the grade conforming to the intent of this specification.
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TIMBER AND PILING.

39. Round pilas shall be of sound North Carolina pine, winter cut from live timber. They shall ho free
from wind<hakes. checks. larze or unenund knots, donble cronks, hell ends and from other defects tending to
impair their strencth or durabilitv. Two fect from the butt the dinmeter shall be not less than 14 inches and
the point shall be not less than 7 inches in diameter. both measurements exclusive of the bark. Piles chall ho
s0 siraight that a straight line joining the centers of the ends lies wholly within the body of the pile. Lengths
£hall be such as to give the reqnired penetration, but all bidders shall base all their bids o piles being furnished
by the contractor of such lengths to enable them to be driven with their points to the following elevations:

.. Bostan, hents 1 to 40, inclusive. elevation point, 70: 41 to 70. inclusive, elevation point, 80; 71 to 130,
inclusive. elevation point. 30: 131 to 170, inclusive, elevation point, 20; 171 to 195, inclusive, elevation point, 10.

Charleston, bents 1 to®30, inclusive, clevation point, 50; 31 to 150, inclusive, elevation point, 60; 151 to
216, inclusive. clevation point, 70.

Some test piles driven by the Government at Charleston are so located that they can be used by the con-
tractor. Ourly the cost of eniting and fitting these piles shall be included in the bid. .

40. Timher end lumber.—All timber except blocks and creosoted material shall be long leaf yellow pine
of merchantable grade in accordance with the rules of the Southern Pine Association for grading timber dsted
January 1, 1917, and the Inmber shall be grade No. 1 common in nccordance with the rules for lumber dated
April 1, 1917. All North Carolina pine shall be grade No. 1, in accordance with the rules of the North Carolina
Association (Ine.), dated January 25, 1917.

41. Keel and bilge blocks shall be of American rock elm, American white oak, hard maple, or yellow
birch. Only sound clear heart timber shall be used for blocks.

42, Creosoted lumber shall be North Carolina pine. Certain specified material for Charleston ways
only shall be creosote:l. ’

TOE WAYS.

43. The ways shall consist of built-up stringers directly supported by piles. Each stringer shall consist
of a base of two pieces. a mid section through which 8 by 12 inch ties pass, and a top pieve slightly beveled to
receive the roller plate. The whole shall be bolted together with 1 inch diameter drift bolts and attached to
the supporting piles with 1 inch_diameter drift bolts. For the Charleston ways, the sides, top, and ends of
each stringer and tie below menn high water shall be coverad with onc layer of ship felt, well lapped and mopped
at intersertions and at junctions of ties and stringers, and then covered with 1-inch creosoted plank of North
Carolina pine. well nailed to the stringers and ties, with 214-inch galvanized cut nails.

Diazonal bracing between the runway tracks below mean low water, outbonrd shall be creosoted for
Charleston ways only. ~ The plank used to ﬁmtcct the ship felt, the wood portion of the spacers for rollers, and
the plank used in the construction of the chain paths for the Charleston ways shall be creosoted to the extent
of 16 pounds per cubic foot of wood. The wood shall be creosoted in accordance with paragraph 45,

At Boston where the ways cross the stone foundation walls of the old slip, the top stones shall be removed
and a be:l of concrete placed under the stringers of the ways as indicated on drawin

44, Longitudinal and traverse bracing.—For the Boston ways longitudinal and transverse bracing of
Jong-leaf yellow pine shall he provided as indicated on the drawings. They shall be connected to the piles
with galvanized bolts and ogee washers. The bracing shall be finished neat with the outside line of piles.

45. Creosoting.—All lumber required to be creosoted shall be treated as follows: Subject the matcrial
for five hours to the action of live steam at a temperoture of not less than 250° F. and not excecding 275° F.
After the pressure treatment, & vacuum of not less than 20 inches of mercury shall be created in the chamber,
which shall be maintained for six hours. Oil shall then be admitted to the chamber. The vacuum shall be
maintained while the oil is flowing into the chember and until the chamber is entirely filled with oil. Suificient
pressure shall then be applied to the contents to force a penetration of oil of not less than 134 inches and a
total absorption of not less than 16 pounds of oil per cubic foot of wood. Al creosoted timber that is cut or
dappe| for construction purposes shall have the cut or dapped parts protected with a coct of carbolineum.

46, Pile driving.—The piles shall be driven accurately in alignment and spaced as indicated on drawings.
They shall be driven plumb to a firm and satisfactory bearing. The average penetration per blow for the lust
three blows of a 3,000-pound hammer falling 15 feet shell not exceed 114 inches for Charleston, and 11 inches for
Boston. Equivalent results shall be obtained if other methods of driving piles are employed. Care shall be
taken that the piles are not injured in driving. Piles shall be cut off tu exnct grade and bevel (to obtzin this
result only machinery suited to the purpose shall be employed). The finished heads must be sound. Should
piles of greater lengzth than tnbulatmr in paragraph 39 be required the increase shull be paid for at the rate bid
under items 7 and 8,

47. Traverse ties.—The ways shall be tied by 8 by 12 inch ties spaced 10 feet center to center and fastened
to the wavs as indicated on drawings. They shall be protected for the Charleston ways by ship felt sheathed
with plank as described under **Ways.” . .

48. Chain path.—The chain paths shall consist of North Carolina pine treated with creosote oil to the
extent of 16 pounds per cubic foot of lumber, for Charleston ways. For Boston ways the chain paths shall ho
long-leaf vellow pine, not creosotod. The paths shall be securely fastened to and carried by the crosstics. Tho
layer of ship felt protocting the ties on the Charleston ways shall be carried under the ties.

49. Rail Klntsa.-—Fur Charleston all reil plates shall be 10 inches wide. For Boston the conter plates
shall be 12 inches wide and the side plates 414 inches. The thickness shall vary from inboard to outboard and
approximately as follows:

Boston. Charleston.

‘Thickness of [Thirkness of :
|centertrack | side track. Length. § Thicknes. | Langth.

-
¢y
-
k¥
§|getes’
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The rail plates shall be fastened to the stringers by countersunk drift bolts, spaced as indicated on drawings.
Tlhe :dhi fleh. s!;}nll{b}e carried under them and the top face shall be brought to continuous surface by wood fillors
ac ow the felt.
g 50. Back-haul anchor.—The back haul sheaves and casings shall be attached to braced timbers which
shall tronsmit the pull to the ways. The sheaves shall be bushed with a hard anticorrosive metal and shall have
“w;hpibr? All steel and iron shall be protected by a heavy coat of bitumastic applied in accordance with para-
zre :

ROLLERE AND ROLLER FRAMES.

51. The cradle will travel on ranks of rollers, one rank being supported on each line of ways, and in turn
supporting the corresponding runner shoe of the cradle.

_~52. Rollers.—The rollers shall be of cast iron, cast with steel end spindles in place. They shall be of
uniform size, truly cylindrical and free from defects. For Boston they shall be 4 inches diameter for 1214
inches in length for center track and 33{ inches for § inches in length for side track, and for Charleston they shall
be 4 inches diameter for 1034 inches In length. The end c&i:dles shall be 1 inch dismeter and shall project 3
inches, with not less than 24 inches bedded in the roller, the bedded ends shall ba ragged or upset. shall
have on both ends.

53. Roller frames.—The rollers shall be built in nests and held togsther at the required spacing by side
bars composed of structural steel a and wood with cast-iron spacing spools at intervals as shown on draw-
ings. The wooden part of the side bars shall ride on the spindles of the rollers.

All holes for bolts and roller spindles shall be drilled or subpunched and reamed, and shall match each
other exactly in opposite runner {rames. All binding and oﬂ;lice golts shall be neat lengths plus two threads.
Aflter being screwed up tight, the nuts shall be checked. The holes for the roller pins shall be 13{ inches diameter
in the angle and 1}§ inches diameter in the wood bearer. The bearing piece shall be of North Carolina pine
treated with creosote to the extent of 16 pounds per cubic foot for Charleston and of long leaf yellow pine for
B;‘st‘on.h The nests shall be about 15 feet long and shall be connected together as indicated on drawings by
1)4-inch pins.

The ll-)uller spacing from inboard to outboard end shall be center to center about as follows:

Baston wayn. Charleston ways.
Bpacing Bpacing 8
center side Length, pacing | pepmh
track. track tack,
Inches i Feel, ‘ Inches. .
] 12 L 12 413
%5 45 15 45
1% 18 » i 18 45
5 | 503

For each track there shall be provided two detached spare sections each B feet long with 12-inch spacing.

54. Assembly of roller frames and rollers shall be in accordance with the detail and diagram shown on
drawings. The parts of the roller frames and rollers which will be permanently under water shall not be in-
stalled until the railwav has been otherwise completed and made reads to be tested. N

55. Painting.—The roller frames shall be painted with the specified shop coats, end wheri connected in
the fi2ld shall be cleaned and coated with bitumastic solution and bitumastic enamel, as specificd hereinafter
for the cradle structural steel in paragraph No. 63.

BOLTS AND WASHERS.

56. Bolts and washers.—Bolts shall be of mild stecl to conform with the Navy standard specification
48Slc referred to in paragraph 17. They shall have standard threads, heads, and puts, and shall ﬁcsunpl.ied
with washers as hereinafter specifi>d. All bolts and nuts shall be galvanized after being threaded, the threads
being recut if necessary.  Drift bolts shall have countersunk heads. All bolts shall have washers under nuts,
and when in contact with wood shall have washers also under heads. All washers shall be galvanized plate
washers, except for the bracing for piles at Boston, which shall be cast-iron ogee washers.

57. Galvanized mate:‘las.—a\ll material which is described in this specification or indicated on the draw-
ings as “galvanized” shall have a zinc coating equivalent to that produced by the following process: All
picces shall be entirely immersed in a solution of sulpburic acid and water. C% removal from the solution
the picces shall be thoroughly brushed and washed with clean water. They shall then be immersed in an alka-
line solution for a time sufficient to neutralize the acid completely. They shall then be washed with a jet of
clean water and allowed to dry. After drying they shall be immersed in & bath of molten zinc covered with
sal ammoniac. The coatin ‘rg be complete, uniform, and smooth. The galvanizing shall be done after all
cutting of threads, shop work, or bending has been done and the pieces are ready to be placed in the structure.

THE CRADLES.

58. The cradle for Boston shall be built of timber, of sizes suited for the loadings given. The cradle
for Charleston shall be built of structural steel as indicated on drawings. The mnjecbed length for each
cradle, center to center of end keel blocks, shall be 332 feet. There shall be an over at the outboard end
and the footwalk at the inboard end shall extend inhoard to receive s removable crosswalk.

59. Design and dimensions.—The governing dimensions and the general design of the cradle and the
sections of the principal members are shown on the drawings and shall be adhered to, except as spocified here-
after. Modifications of details may be made only with the approval of the Burcau of Y- and Docks.

60. The design for the wooden cradle for the Boston ways has only been indicated on the plans. Bidders
shall submit sizes with proposals in sufficient detail to permit checking for strength and for comparison. All
designs shall be prepared with reference to the block loads and unit stresses given on drawings.

61. Fabrication.—The steel framing of the cradles for the Charleston ways shall be furnished, fabricated,
and erected in strict conformity with the requirements of Navy standard specifications 48SIc referred to in
paregraph 17, excepting such modifications thereof as may be mentioned herein.
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62. Riveting.—The riveting shall be completed in accordance with the requirements of Navy standard
epecifications 4551c, for reamed work. In preparing and assembling the material, care shall be taken to make
the contact surfaces touch throughout.

63. Painting.—As soon as the steel framing of the cradle for Charleston or of any section of it which for
erection purposes is considered as a unit shall have been completed the surfaces shall be thoroughly cleaned
with wire brushes, especial care being taken that all interstices and edge seams are éntirely clean of rust, scale,
burrs, or insccure paint of the shop coat. When clean and perfectly dry, the surfaces of the steclwork shall be
coated with an approved bitumastic compound, liquefied with a thinner, to be supplicd only by the manufac-
turers of the coating compound, in accordance with the requirements of Sa\?' standard specifications 52B8,
dated February 2, 1914. After the first coat bas hardencd a second coat of the compound, liquefied by heat
without the addition of any thinner, shall be applied over the first cont. Where possible, at seais, butt Joints,
or any other interstices, the compound shall be poured and spread lightly with brushes. The general purpose
of the work shall be to obtain an unbroken, impervious coating of the compound, ebout one-sixteenth inch
thick over the entirc surface of the steelwork, sealing all seams, joints, interstices, and rivet heads. The coat-
ing shall be applicd before any floor timberwork, blocking, or galvanized-iron fittings ere installed. The
bitumastic compound used shall be a commercial preparation guaranteed to withstand for a satisfactory
period the action of ses water and the prevailing climatic conditions, and to fully protect the steelwork from
corrosion during the guaranteed period. Bidders shall state in their proposals the trade names of the com-
pounds they propose to use, the names of manufacturers, and the guaranties they (the bidders) will assume,

64. Deck.—The cradles shall be floored with long-leafl ycllow-pine planks 3 inches thick SIS, secured to
long-leaf yellow-pine timbers with two galvanized boat spikes 1{ by 6 lncﬂes at eachintersection, The timbers
shall be S2E and of the sizes indicated on the drawings. Planks shall break joints and shall be laid with
1{-inch apen joints. ) . .

65. Keel blocks shall be made from the timber specified in paragraph 41. For as much of the length
as is possible the three top tiers of blocks shall be uniform in height so that upon removal of each ticr the top
of blocks will remain on the same slope of 1¢ inch in 1 Toot. Blocking shall be surfaced all around, with pro-
truding corners chamfered L3 inch on each face. Where necessary the hottom of blocks shall be beveled for
bearing on stringers and beams to bring the blocks into a truly vertical position. The dowels, dog clamps, and
bolts sTl‘all lt:)e of steel, all heavily galvanized. Keel blocks and bilge-block slides shall be securely fastened to
supporting beams.

ppgﬁ‘ ilge blocks shall be made of the same kind and quality of timber as the keel blocks. Bilge-block
timber shall be surfaced on all sides and shall have no sharp edges, excepting on top and bottom faces. They
shall be of the releasing type, so constructed that the block may be released under full load and replaced easily,
positive in action, and strong enough to carry not less than 60,000 pounds. The fittings and fastenings shall ge
accurately and neatly framed to the timber in accordance with detail drawings.

All fittings and Tastenings of steel or iron, including bolts, guides, links, chains, pullevs and puller hous-
ings, winches. and operating-davice block for raising and lowering.shall be painted with bitumastic paint.” Chain
fastenings shall be adjusted so that blocks will travel smoothly on their slides without binding on the guides.

67.gBootjack shall be of long-leaf yellow pine and built to dimensions shown on the drawings. Eye
bolts for the econncction of the bootjack shall be provided where indicated. Care should be taken to center
the bootjack accurately on the center line of the eradle.

6S. Walkways,—Plank walkways of long-leaf yellow pine shall be installed on staging on each side of
the cradle, as shown on the drawings. All fastenings of timber and planking to the steelwork shall be made
with gelvanized carriage bolts. Plank shall be 2-inch SIS. Where cleats are installed the staging shall be
reinforced for the cleat fastenings as shown on the drawings. Galvanized-steel ringbolts shall be installed
where shown on the drawings. .

69. Gauge.—A gauge shall be installed at each cradle head, so mounted as to indicate the depth of water,
in feet, over keelblock 1. T.ie Enug_e shell be made on 8-inch steel channel section, with Arabic numerals of
cast iron, 6 inches hiﬁh. attached to it by round-head stove bolts. Tne numerals shall be painted white. Tne
body onii the gauge shall be painted with the bitumastic paint spec.fied for the framing ll:efore attaching the
numerals.

70. Ladders.—Four steel ladders shall be installed where shown on drawings, leading from the deck 1o
the walkway. Ledders shall be secured in place with bolts.

71. Drawhead.—A special framing shall be installed, conunected to the cradle framing proper, substan-
tially as shown on the drawings. Tue sheaves shall be of cast iron. Tucir accessory paris shall have a capacity
to withstand the chain pulls as given on the drawings. Sheaves shall bs bushed wiih approved anticorrosive
me-‘al and shall turn on forged, finished s‘eel pins. Idler sheaves shall be ins alled where necessary. Lubri-
cation of the main sheaves shall be provided by an approved method. All paris necessary to make the draw-
head efficient as a whole in transmitting the pull to the cradle shall be supplied, whether of not they are shown
on the drawings or called for by the specifizations.

72. Cast-iron cleats.—Four large cleats 24 inches over all and 8 small cleats 18 inches over all of the
pattern and dimensions shown on drawings shall be installed in the positions indicated.

HAULING CHAINS.

73. Hauling chains shall be made of the open-link type with straight sides, from the best reworked
iron, having a tensible strength of not less than 51,000 pomﬁ, and not more than 53,000 pounds per square
inch, an elongation of 25 per cent in 8 inches, aad & reduction of area of 40 per cent. Tne major portion
of the bauling chains shall be, Boston 234 inches, Charleston 2}¢ inches, sand the balance covering the outer
portion shall be tapered down to, Boston 174 inches, Charleston 15 inches, as detailed on sheet. Each size of
chain shall be proof tested in accordance with the following table and shall show by teet s breaking strength
of not less than the amount shown in table.

Proof test in | Breaking test
2 inches....ccciiiiiiiiiie e, 186.770 352. L00
2‘]& inches . 143,638 316. 400
234 inches. 133, 164 282,400
2inches.. 118. 473 256 000
174 inches 105 7L8 219, 200
l;é inches %0, 552 181, 400
194 Inchms...cccviiamnasmnannnssnnanes 77,920 185, 100
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All chain 13{ inches or over shall be welded on the side of the link. Sizes under 134 inches shall be welded
at the end rrovided the welded ends are finished true and circuler and at a diameter of 1.04 of the nominal
diameter. Taese haulinichwu shall be made accurate and uniform in pitch and shall work over the sprocket
wheels smoothly and with a proper fit. Tae links must be fair and straight, so that no twist shall accumula‘e
to over 20° in any part or the whole of the chain. All tests of the material from which the chains are mado
shall be made on the full size of the bar.

74. Langth and sizes of ona lino of hauling chains. -

Outside | Inside
chains. | chains.
1k
Boston (al) links 934 by 234 inches inside vAt! s
mewurements; four lines of chain are re- l.md - 32~ )
quired): Feel. Feet. 3 :
2 inche. .o iiiiiiiiiiieaaaaas 458 446
2L inchem.....concenieran s s 50 50
13 inchim. covvsriissnssansremmnmnnnannrs 53 B0
561 b6
Charleston (all linka 814 by 234 inches ingide
mewurements; four lines of chain are re-
qQuired):
2viinches. .. .ooeeniiennaanas ¥ o 518 506
174 inches.. . : b8 b6
13ginches. I w2 89
I €36 | €1

75. Rack-haul chains.—Thne back-haul chains shall be of a high-grade B B, machine-made rlose-link
chain. Taose for Boston shall be 1 inch diameter and shall be proof tested to 27,100 pounds. Taose for
Charleston shall be 74 inch diameter and shall be proof tested to 20,680 pounds.

ELECTRICALLY DRIVEN HOIST.

76. Gersral design.—The hoist shall be designed and built in general conformity to the accompanying
drawings. The design as a who's, and that of all individual details, shall be in accord with the best practice
for heavv hoisting machinery. Thne motors shall be of ample capacity, in no case less than 200 horsepower,
and shall comply with the requirements of paragraph 89 of this specification. amd e

77. Capacity.—The capacities of the hoists shall be a total maximum chain pull of 556,000 pounds at a
speed of not Jess than 9 feet per minute for the ways at Boston and 450,000 pounds at 12 feet per minute for
the ways n* Charldston.

78. Geers, skesves and wheels.—Gears shall be moulded cast steel, cast-iron or forged stecl. The
motor gears ehall have teeth cut from the solid, and from materiale relected by the machinery builders and
certified by them to be in accord with the best practice. All castirgs chall be eound, true castings. They
shall conform in phyrical properties to the requirements of Navy standard epecifications 48Slc, dated February
1, 1917. The acceptance by the Government of castings prior to installation and performance in the finiched
work will bhe provisional only.

79. Bhefiing.—All chefts chall be steel forged and turned. Shafts shall be liberally proportioned for
both bending and torsional stresces, where both oceur. . .

80. B —The beerings of the winch ehafts and their driving ehaft shall be in frames of cast iron
or of cast steel, continuous on each side of the machine. Each side may be in fections, if desired, strongly
bolted with fitted bolts on contact surfaces. The nuts of all foundation holts shall be {aced and shall bear
on finiched surfaces when in place. The journal bearings throughout shall be supported either in the main
{rame or on heavy floor stands of suitable pattern.

81. Bend brake.—A band brake of sufficient capacity to hold the maximum load shall be installed in
the position shown. .

. 82, Motor breke.—The motor shaft shall be supplied with a brake arranged to be automatically applied
in case cwrrent is interrupted.

83. Lubrication.—Efficient and convenient means of lubricating properly all journals or other moving
surfaces requiring lubrication shall he provided. .

84. Conirol of operetions.—The motor control shall be central in o group of control devices to be installed
in the relative positions shown on drawings. The control devices shall include beside the special electrical
requirements specified under “ Electrical equipment,”” the following:

(a) Wheel, screw and floor stand for band brake clutch.

(b) Lever for disengaging paw] on main hoist.

(¢) Lever for operating motor brake of main hoist.

(d) Controller.

(e) Clutches. N

. -All levers sha'l be confined in suitable quadrants with properly located notches, and shall be provided
with grip-lift latches for loc' ing them in position. .

85. Pipe railing.—A pipe railing shall be furnished and installed as a protection for the hoist in the ma-
chinery house. Railing shall be 3 feet high and shall have post and top and bottom rails, 1}4-inch diameter
black steel pipe with malleable cast-iron screw ﬁtu.l:g. Details shall be submitted for approval. All materinl
shall be given one coat of approved paint befors shipment.

! BILGE-BLOCK WINCHES,

86. Bilge-block winches.—Hand winches for hauling the bﬂgﬁ blocks shall be of cast iron, accurately
drilled and fitted, and shall be securcly bolted in place. Winches shall have sprocket wheels to fit the bilge-
block chain, to work freely and hold securely. Sheaves shall be of iron, brass anhad Winches and sheaves
shall be galvanized and subject to the approval in e.

87. Chains.—The bilge-block chains sgnl.l be of a high grade, machine made, close-link steel chain, heavily

vanized. All fittings and connections shal be sufficient to develop the full strength of the chain, Samples
g ;v]l.rcgunsdpﬁzmod to be furnished, of sufficient length for physical test, shall be submitted to the Buresu
an ’



ELECTRICAL EQUIPMENT.

88. Gororel.—The electrical eqnipment shall be furnished and installed complete and shall include 2 motor
for the operation of the hoisting machine, controlling equipment, transformers, and & high-tension switchboard
panel. disconnectine switches, together with all necessary interconnecting wires and cables.

89. Motor.—This =hall he a polar-wound, 3-phase, 60-cycle, 220-volt induction motor of not less than 200
hor:epower capacity. The horsepower rating to be based on 30 minutes continuous operation at full lond
with & resultant temperature rise of not more than 55 dezrees centigrade. In the actual operation of the hoist
at its specified pulling capacity the current input to the motor shall not exceed its rated current. Except as
to the temperatnre reqnirements the motor shall conform to Navy standard specification 17M2b, type A (open),
Class IV intermittent duty, constant sneed, referred to in paragraph 17,

90. Consrolling equiomaat.—Tacre shall be furniched & complete control equipment consisting of 2
drum controller, and a rhesstat for the sezondary cirenit of the motor. The control eqll:ipment shall be designed
for a three minute starting dutv. and to give aboroximately 35 per cent torque on the first point, 70 per cent
torque on the second poiut and 100 per cent on the third point. ~ The control equipment shall provide overload
and no voltare release protestion.

91. Transformars.—Provide three single-phase, 2200/220/110-volt, oil-cooled transformers and connect
same in closed delta so a3 to give 223-volt three-phase sezondarv current. The middle point of the low tension
winding of one transformer shall be connected to the gqround. Tae transformer bank shall have 1 kilovolt ampere
canacity for each 1.1 horsedower of the mator. Transformers shall conform to Navy Standard Specification
17T3. referred to in parazrach 17. Bids will alsa be considered on an equivelent three-phase transformer.

92. Hizh-in1s'on swiizhhsa~d pr1a).—Tae hizh-tension switchboard panel shall consist of a marine
finiched marble slab equipped with a triple-pole automatic oil switch with time-limit relays and overload releasc
coils, a 3-phaze. 62-cvcle. switchboard watt-hoir meter with two current and two potential transformers for
measuring 2.200 volt ‘cuirrent, and & lamp bracket with reflestor and lamp. Rear of the panel to be protected
by a wire me:h or grille. so as to prevent accidental contact with live parts.

93, Disconnecting switches.—Near the point of entrance of feeder cables in the machinery room provide
three single-pole 2,200-volt nir-brake disconnecting switches and a switch hook with wood handle.

94. Wiring.—Beginning at the disconnecting switches. the contractor shall furnish and install all wires,
cables. and conduits necessary for the operation of the hoisting machinery. Wires and eables shall be installed
in galvanized conduits and,»with the exception of the wires to the rheostat, shall consist of double-braidel
rubber-insulated conductors suitable for the voltage with which used and in strict accordance with the National
Electrical Code. Wires between motor slip rings and rheostat shall be insulated with a suitable fireproof
ashestos braid. The capacity of cables shall be determine:l from the tables of the National Electrical Code
and shall he base:l on the current required bv the motor at 25 per cent overload. .

95. Data required with bid.—The following data src required with each bid, and failure to furnish
same may ren:ler a bid informal:

(1} Motor:
(@) Rated horsenower.
(b)Y Synchronous and full-load speed.
() Power factor and efficiency.
(d) Maximum starting torque.
(/) Maximum running torque.
(f} Line current for starting under full-load torque,
(2) Controlling enuinment:
(n) Itemived list of material.
(b) Canacity end make of instruments.
(¢) Cuts and doseription.
(3) Switchboard nanel:
(@) Itemived list of material.
(b) Dimensions.
(4) Transformers:
(a) Canacity and name of manufacturer.
(b) Full-load core und copper loss.
(¢\ Regulation.
(d) Weizhts and dimensions.
(5) Disconnecting switches:
(a) Capacity.
(b) Description.

FOUNDATIONS AND MACHINERY HOUSE FOR HOIST.

96. Foundation for hoist.—The foundation for the hoisting machinery shall be 1-2}4-5 ronrrete
supported on piling and shall be built in general accordance with the spocification and accompanying drawings,
Machinery foundntions shall freely meet the rejuirements of the eguipment.

97. Machinerv house.—The house for the hoist shall be a one-story building erocted in accordance
with this specification, and accompanying drawing. The house resting on a concrete and pile foundation
shall have concrete pilesters, wall girders, floor and sills, brick walls, metal sash, wood doors, wood roof covered
with wood sheathing and prepared roofing.

REXCAVATION, FILLING, AND GRADING.

98. Work required.—The contractor shall excavate for the foundstions for machinery and for machinery
houses. trenches, conduits, ete., and shall do all the filling, grading, snd handling of dirt neccasary for the proper
completion of the building. N

99. Excavation.—The contractor shall excavate 1o the necessary dimensions for all work required by
the drawings. Any conditions encountered during excavation that may interfere with tho execution of tho
work as indicated on the drawings shall be immediately reported to the officer in charge. 1f the interference
is such, in the opinion of the officer in charge, as to require any dcgutum from the work as shown by the draw-
ings and snecification, the increase or decrease in contract price due to such change will be determined under
the provisinns of paragraph 17 of the ‘'General Provisions.”

100. Filling.—Back fill around mesonry and in the trenches shall bo carried on as directed by the officer
in charge. All back fill shall be tamped thoroughly in layers or puddied and settled into place. No filling or
grading will be required of the contractor in the area inshore of the machinery house.

- . _— Y L e T e
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. Joi, Timber piles sholl be furnished and driven in accordance with this specification and the sccompan
ing drawings. The depth to which piles under the machinery house and foundations shall be driven, will g;
determined by the officer in charge.

CONCRETE.

102. Concrete work.—Concreto and concrete materials and work on same shall be in accordance with
Narvy nln;(lll;rd specifications Nos. 59C2¢, 58C1a, and standards of design, reinforced concrete, reforred to in
peragraph 17.

103. Plaln concrets.—Plain concrete shall be used for the machinery foundations and filling for the
lower chords of cradle. -~ ]

104. Reinforced concrets floor shall be mixed in the proportion of 1 part of cement to 2 parte of sand
and 4 parts of broken stone or gravel. Cleavage joints shall be formed at the intersections of the floor and tho
walls. ~ Floor shall have a wearing surface !§ of an inch thick, compose:l of 1 part of cement to 234 parts of sand.
The wearing surface shall be npgsie-.l immediately after the base has been laid and before it has taken an initial
set. 1t shall be troweled to a
feet sjuare.

105. Reinforced concrete shall be designed in accordance with the specifications for ‘‘Standards of
design, reinforced concrete.”

106. Roinfor:smont for conzrets.—Reinforcing metal for concrete shall be of the sectional area indicated
on tho drawings, and shall conform to the rejuirements of Navy standard specifications for structural grade
mentioned in paragraph 17. 2

107. Concrets sills for the windows and doors of the building shall be cast on the ground and shall be
place:l in the walls after the concrote has thoroughly sat.  Sills shall bz form2d with wash, lugs, and drip.

10S. Finish of expossd conzret3 surfazas.—All exterior exposed vertical surfaces shall b2 of uniform
color and even avpearance, free from pits, fins, grain marks, stains, and inejualities of mixture. Care shall be
taken in depositing to spade between the coazreiz aal tas forny ta briny ta2 fins: portidns to the surface.
Every effort shall be made to avoid visible lines of juncture between concrete deposited at different times.
Surlaces shall be kept wet until concrete has thoroughly set. In no case shall any loose material be left on
the finished surfaces.

ard surface and shall be marked with a sharp jointer into sections about four

CARPERTRY AND JOINERY.

109. Work required includes all framing and finishing in wood nece: for the proper completion of
the buildings in accordance with the drawings, this specification, and intent thereof. The contractor will be
held responsible for all material and labor ne~essary to finish the building throughout.

110. Grading lumber.—All lumber shall be graded in accordance with the rules of the Southern Pine
Association, date:] April 1, 1917, .

111. Framingz shall be done in a rigidand workmanlike manner. The dimensions of the timbersand method
of framing shall be as indicate:l in the drawings. Roof rafters shall be No. 1 common yellow pine, and exposed
sheathing shall grade No. 2 clear. .

112. Ro>f sheathiny shall be dressed from 11 inch by not less than 6-inch boards, No. 1 common,
tongued and grooved, laid close, and well nailed. Sheathing shall be surfacel one side.

113. Da5r framses shall ba dressed fron 2-inch No. 2.clzar stock, flat grain, rabbeted for doors, and shall
have elightly roundad edgas. . .

114, Batting frames.—Door frames shall h2 s>t b2fore th: masonry is built around them. The frames
shall be anchored to the masonrv jamhs a3 th2 jambs are built,

115. C-lking of frames.—Door frames shall be thorouzhly calked with mortar to make them perfectly
weather tight on all sides. .

116. D »ora shall be built u» as shown, of two layers of 1 by 6 inch frnde No. 1 common yellow pine sheath-
ing and 13¢-inch stiles and rails. The sheathing on the hinged side of doors shall be laid diagonally, and on
the other side it shall be laid vertically. Tne layers shall be fastened together by wrought-iron elinch nails
driven in flush and clinched 8o as to leave smooth surfaces on both sides of door.

BRICEWORE.

117. Work requirsd.—Work required includes the construction of exterior wall panels.

118. Bricks.—Bricks shall be dark-red, hard-burnad common bricks. They shall be run-of-kiln, of even
shade and uniform size, and shall have sharp and trus edges and corners. No soft, und2rburned, or overburned
brick will be accepted. The exposed faces of brick walls shall be laid with the same brick as specified above,
except that they shall be selected. L . )

119. Mort»r for brickwork.—All brickwork sahall be laid in lime-cement mortar in accordance with
;:invy St::ldard Specifications 53C2c,” referred to in paragraph 17. The use of retempered mortar will not

rmitted.

. peizo. Bond of brickwork.—First courae shall be a headar course. All other brickwork shall be laid up in
common or running bond with every sixth course a header course, . .

121. Joints for brickwork.—Joints of brickwork shall be uniform. Brickwork shall be laid four courses
}Ic:)s]l: inches in height. Joints of exterior work shall be finished weathered. Joints of interior work shell be

olnts.

1132. Layiug brizk.—All bricks shall be thoroughly wetted before being laid except in freezing weather.
Al bricks shall be lsid in full beds. All joints shall be pushed full and the work shall be thoroughly slushed with
mortar at every course. Grouting will be permittad only at such times as directed.  All brickwork shall be built
level, plumb, square, and trus, regular or i lar, as raquired, to ths full dimensions indicatsd, and in perfect
bond, as specified herein. Header courses shall in all cases be bonded through the walls,

123. Anchoring aund bracing.—Door frames shall be anchored to brickwork. All anchors, ties, bolts,
and dowels necessary for the proper completion of the work shall be furnished and installed as required.

124. Clsaning down a sing.—At the completion of ths bui . or when directed by the officer
in charge, all damaged work shall be renlaced or made good, and all work shall be washed down, cleaned, and
paintad where necessary. All brick shall be washed down with a weak solution of muriatic acid and thoroughly
rinsed with clear water.

ROOFING.

125, Ready-to-lay roofing.—The roof shall be covered with sheathing as specified in paragraph 112.
roof shall then be covered with a 3-ply ready-to-lay asphalt or tar impregnated felt, having a slate-colored
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finish. The felt shall weigh not less than 55 pounds per square. Roofing shall be Inid with rust-proof, large-
g?&d roofing nails, and the laps shall be cemented. The roofing shall be applied according to the manufacturer's
irections. .
METAL BASH,

126. Work required.—The drawings indicats the area of steel sash required. Each bidder shall submit
. with his proposal the names of manufacturers of the sash which h= intends to use. Th2 contractor shall submit
to the officer in charge, for approval, detail drawings, showing sash and operating devices.

127. Steel window s2sh shall be of a standard commercial type with rolled steel bars not less than 11§
inches deep.  One-half the sum of the weights per linsar foat of vertical and horizontal inner bars or muntins
shall be not less than 0.9 pound per linear foot. The outside bars shall weigh not less than 1.2 pounds per
linecr foot. ANl membors of the sash shall be rigidly connected tozather, eithar by welding or by some other
approved method. Provisions shall be made for fastening the st2el sash to the masonry. "Bolts and clips so
required shall be furnished by the contractor under this item. Ventilating units shall be perfectly and sub-
stantially fitted and so pivoted as to be operated easily by hand. The pivot construction shall be substantial.
Sash shall be costed by being dipped in an approved paint prior to shipment.

HABRDWARE,

128. Work required includes all hardware nacessary for the comnvlete finish of the work in accordance
with th= drawing and snecification and the intent thareof.  The double doors shall b2 hung with heavy wrought-
iron hingzs, and provid2d with suitable locks to bz aporoved. Foot bolts and chain bolts 6 inchas long shall bo
providzd at bottom and top of th2 standing leafl of tha double doors.

123, All hardwara used shall ba submitted to th2 oizar in chargz for approval.

PAINTING AND GLAZING.

130. Work required shall include all painting and ﬁlu’mienecessary to make the building completo.
Any work not specified but without which the building will not be complete as to painting and glazing, shall
be treat2d in the same manner as other similar work.

131. Materials shall be of the best of thzir respective kinds, conforming to the best commercial practice,
satisfactory to the officer in charge. They shall be delivered at the site of the building in original puckages
and shall b2 subject to tests at all times.

132. General character of the work.—All finished surfaces shall be left smooth, even, and free from
any dofects. Al brushwork shall show even coatings, free from brush marks or corduray. No coat of paint
shall be apolied until the undercoat is dry. No coat of paint shall be applied to wet or damp surfaces.

133. Glazing.—All glass shall b2 { inch thick rouga “wire glass,” well bedded in putty and sprigged and
puttied in a first-class manner. Al glass shall be left eloan and whole upon completion of the building.

MISCELLANEOQOUS,

134, Test.—Upon the completion of the work the contractor shall conduct working tes‘s of the marine
railway by docking a ship or ships to be sunplied by the Government for that purpose. Should ne ship approxi-
mating the dead weight desired be available, two or more smaller crafi may be sbstituted. T.e tes's skall
be made in the presence of the officer in charge and under his general direction. T.e Government will insall
transmission lines, will connect the same to the contractor's work at the side of the hoist bouse, and will supply
-eurrent for the tests. .

135. Prorcsals.—Troposals on the Government forms will be unders‘ood to imply construction in strict
accordance with the leiter and intent of the Government plans and spec.fications.

136. ModiScatiors.—Bidders who desire to moddy any part of the Government plans shall state in &
separaie communicaticn to be inclosed with the Government form: (a) The modification or modifications
proposed: (J) the change to be made in the price named in the Government form by reason of the prorosed
modiiication. and shall inclose all necessary information, including drawings, for a full understanding of the
changes proposcd.

COMPETITIVE BIDS OX THE BASIS OF COST PLUS PERCENTAGE.

Nore.—Paragraphs 137 to 156, inclusive, apply only to bids on the basis of cost plus percentage and to a
contract avarded on such a basis, .

137. Under items Nos. 4, 5, and 6, bids are also invited on the basis of cost plus percentage, each bidder to
name under this itcm the percentage fee on which he will undertake the work, this percentage to be based on
the hidlder's estimate of cost, which estimate will accompeny the bid.

138. Definition of “‘Cost of the work.”"—Tae items of cost which will be paid for by the Government
end upon which the coniractor’s percentage fee will be based arc hereby defined as follows:

(a) All labor and material applying to both tcmporary and permancnt construction. exclusive of plant.
“'Plant” is hereby defincd as large equipment or devices ordinarily moved frcm place to place and usually
available on completion of the work for usc at other places. Examples of itcms included under term of **plant”
are derricks. engines, boilers, air compressors, concrete mixers, pumps, hoists, power-driven tools, motors. ete.

(&) Loading and unloading of the contractor's plant, both at the contractor’s yards and on the site of the
work, togrther with transportaticn of seme to and from the work, provided that the distance from which and
to which the plant shall be traneported ehall be fubject to the a&pronl of the officer in charge. )

(¢) Transportation to and from the site of the necesrary skilled men for the economical and efficient prose-
cution of the work. The neceseity for euch transportation’shell be determined by the officer in charge. Such
transporiation shall not involve repeated travel. :

(d) Traveling expenscs of eny of the officers or engineers of the contractor when such travel is necessary.
The necessity for such transportation shall be determincd by the officer in charge.

(e) Salaries of resident engineers, superintendcnts, timekoepers, clerks, and other employees of the contrac-
tor's local office at the site of the work. No ‘‘overhead” expenses at the contractor's principal office orsalaries
of engineers or officers employed at the principal office £hall be included in the cost of the work, nor
salaries of officers or engineers who may visit the work be included in the cost.

(f) All nocessary expenses of the contractor’s local office at the site of the work, such as telegraph and tele-
phone service, expressage, postage, etc. . .

(9) Installation and dismantling of the contractor's plant, as well as the cost of necessary repairs and main-
tenance of same while emplored on the work, provided that such repairs and maintenance shall not include
:l:dimri wear and tear, and provided further that all plant shall be in good state of repair when delivered on

e work. -

(k) All hand tools purchased new and supplies necessary for the work. Such tools and supplies chall be

the nronerty of the Government on the completion of the work, or the same may be removed by the contractor



and allowance made therefor at an agreed upon inventory value. In any case, the course to be followed shall
be subjact to the a|i)pro1'al of the oﬂilwr in t?hal'ge. . d be fo

(i), The cost of liability insurance to protect both the public and the contractor frem damage due to possible
injury or loss incidental to the work.

(j) Engincering and drafting expenses actually incurred in connection with the preparation of detail
drawings. Such cost shall include the cost of prints. The force employed and the charges made for such
drawings shall be subject to the approval of the officor in charge.

.. 139. Additional elements of cost.—All clements of cost not included in the above subdivisions (a) to (j),
inclusive, shall be covered by the percentage fee, and such elements will not be otherwise paid for. In case
the contract is let on a percentage basis, the contractor shall furnish without charge, other than the commission
or fee, his business and l|’::n_rc:hasmg sysiem, enginecring skill and experience, skilled organization, patented
rights and generally his ability to organize and equip the work with experienced men.

. 140, Detailed estimato of cost.—Each bid on a percentage basis shell be accompanied by an estimate
in detail showing the bidder's estimate of tho actual cost of the work, exclusive of contractor's fee! this estimate
to be subdivided under the heads of ' Labor” a"d ““Material,” and also under the subdivisions (a) to (j), inclusive,
as named above. Tae estimate for labor shall be itemized showing the number of hours of the various classes
of labor employed and the rates of wazes for each class of labor for each subdivision of the work, and, similarly,
the estimate for material shall be subdivided in such a manner as to be subject to ready analysis.

. Only such items and classes of labor as aro covered in detail in the contractor’s estimate of cost will be
adjusted in case of increase in prevailing rates of wagos described in pamﬁrn h 143. Inaccepting the contractor’y
estimate as a basis for contract, it shall bo distinetly understood that the (l;owmmmt ASSUmMes no responsibilit
for the accuracy of such estimate, cither as rogards rates of wages, or number of hours of labor, or otherwise”
The adjustment in the estimate of cost described in paragraph 143 will be mado only in caso there is an actua.
increase in prevailing ratss of wages after award of contract, and such adjustment will be made only to the extent]
of such increase in prevailing wages and will be applied only to the number of hours of labor given in the estimate.
If the bidder names in hi: estimate a rato of wages below the prevailing rate, no adjustment will be made
unless an increase takes place in tho prevaili»g rates, in which case the rates named .in the estimate will be
increased by the amount of the increase in prevailing rates. the total adjustment being hased on the number
of hours given in the estimate for the particular ¢lass of labor affected.

141. Bliding scale, fee.—In order to establish a community of interest between the contractor and the
Government, the contractor’s fee named in his bid will be reduced on a sliding scale, as hereinafter stated, in
case the actual cost of the work shall prove greater than the estimated cost of the work, as named in the con-
tractor’s bid, and similarly, the contractor's fee will be increased on a sliding scale as hereinafier stated, pro-
vided the actual cost of the work shall be less than the estimated cost of the work as named in the contractor’s
bid. Tae contract will provide for payment to the contractor of the following percentages of fee or compen-
sation, these percentages to be on the actual cost of the work, items of cost being defined as herctofore
stated. If the actual cost of the work is 110 per cent of the contractor's estimate, the contractor’s ntage
fee shall be 8214 cent of the percentage fee named in his bid: if the actual cost of the work is 120 per cent
of the contractor’s estimate, the contractor’s percentage fee shall be 65 per cent of the percentage fee named in
his bid; if the actual cost of the work is 130 per cent of the estimated cost named in the contractor’s bid, the
contracior's percentage fee shall be 4714 per cent of the percentage fee named in his bid In case the actual
cost of the work is 140 per cent of the estimated cost named in the contractor's bid, the contractor’s percentage
fee shall be 30 per cent of the percentage fee named in his bid, and in case the actual cost of the work exceeds
140 per cent of the estmated cost of the work. as named in the contractor’s bid, no further fee shall be paid 10
the contractor. Similarly, in case the actual cost of the work is 90 per cent of the estimated cost of the worl:,
as named in the contractor’s bid, the contractor's percentage fee shall be 11714 per cent of the percenage fec
named in his bid; if the actual cost of the work is 80 per cent of the estimated cost of the work, as named in the
contractor’s bid, the contractor's R:ment age fee shall be 135 per cent of the fee named in his bid. For any
intrevening ratio of the actual to the estimated cost, the contractor's percentage fee shall be proportional to the
values above given. In other words, the contractor’s percentage foe shall be de‘ermined in all cases by the fol-
lowing formula: p=275—7/4 r where r is the ratio of the actual cost to the estimated cost named in the con-
tractor’s bid, expressed in the form of a percentaze, and p is the ra.io of the percentage fee aciually paid 10 the
percentage fee named in the contractor's bid, p being expressed in the form of a percentage, provided that, in
case the actual cost of the work is 140 per cent of the estimated cost contained in the contractor's bid, or greater,
the contractor’s percentage fee shall be constant and equal to 30 per cent of the percentage fee named in the
bid, this revised percentage fec being applied to 140 per cent of the estimated cost of the work conisined in the
bid. To illustrate: Assume as & concrete case that a bidder estimates a picce of work to cost $100,000 and
names 10 per cent thereof as his fee; then, in case the actual cost of the work proves to be $90,000, the per-
centage fee actually paid to the contractor will be 11734 per cent of 10 per cent, or 11.75 per cent, and the amount
of fee actually received by the contractor will be 11.75 per cent of $90,000, or $10,5¢5. In this illustration,
r = 90,000/100,000 z 100, and p-ll?}ipcr cent. In the same case, if the actual cost proves to be §110,000,
the percentage fee actually paid to the contractor will be ngé m cent of 10 per cent, or 8.25 per cent of
$110,000=$9,075. For convenience of reference, the appended table gives the value of “p,” the ratio of the
actual percentage fee paid to the percentage fee bid, for various values of ““r,” the ratio of the actual cost to
the estimated cost expressed as a percentage.
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actual percentage | actual percentage
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142. Determination of low bidder.—For the purpose of determining the low bidder, and for this purposs
only, the average of the es*imated costs submitted by all bidders will be considered as representing the probable
actuel cost of the work. Taat bid will be considered low which involves a minimum cost to the Government
on the basis of the above assumed actual cost, and the above described sliding scale for determination of con-
tractor's fee, when evaluated for time of completion as per paragraph 165. To illustrate: Assume three bids
are received, as follows:

- : Fee
Eastimated cost. (per cent). .
§} $100. 000 15
5. 000 18
) 150,000 10

‘Then, the average of the estimated coste is $115,000 and for the purpose of detarmininig the low bidder,
$115,000 is considered to represent in each of the above three cases the actual cost of the work. Taen, for case
(1), on the basis of the sliding scale, the percentage fee to be paid will be 11.1 per cent applied to §115,000. For
case (2), the percentage fee to be paid will be 10.1 per cent npg]ied to $115,000. For case (3), the perceniage
fee to be paid will be 14.1 per cent applied to §115,000. It is evident that case (2) is the low bid, this bid giving a
minimum total cost to the Government, In determining the low bidder by this method, the Government will
reserve the right to disregard any bid whose estimated cost is considered fo vary too widely from the average.
In case diff eﬁe;la 5datas of completion are given, there would be added to each bid the evaluation factor as explained
in peragrap 2

P ug-r Adjustment of wages.—If, after the date of the contract, there shall be any increase in the rates
of wages prevailing in the vicinity of a place where work contemplated by the contract is done, that shall
pecessitate payment by the contractor on account of labor employed exclusively on such work of rates of wages
in excess of those pre\-mlmE in such vicinity at the date of contract, then the items of labor in the contractor’s
estimated cost of the work which are aflected by such increase in rates of wages ehall be correspondingly
increased, subject to the limitations prescribed in paregraph 140, and the estimate of cost, as revised thus,
shall be used in lieu of the estimate submitted in the bid, in determining the contractor’s percentage fee
locordli:F to the eliding ecale: Provided, That any increase over wage rates prevailing at the date of the con-
tract before being granted by the contractor ehall be notified and approved to in writing by the Bureau of
Yards and Docks. For the purpose of this parapraph rates of wages preveiling in the vicinity of a place where
work contemplated by the contract is done sholl be urderstood to mean the establiched rates of wages in the
neasrest pavy yard or station if there is ore within 50 viles of such place, or, if there is one within that distance,
the rates of wages paid under a well-established wage ecale, if any, in €uch vicinity, or. il there be nore, ench
reasonable rates of wages as may be determined by the Navy Department, Bureau of Yards and Docks. The
burden ehall be on the contractor of establishing to the complete eatisfaction of the Bureau of Yards and
Docks, all facts upon which any claim for additional compensation hereunder chell rest, and all qvestions
growing out of any such claim shall be determined by the Navy Department, Bureau of Yards and Docks,
whose decision thereof shall be final and conclusive, Determination of such claims shell be deferred until the
comgletion of contract.

144. Monthly vouohers.—Receipted bills for material purchaced for the work. showing that payment
therefor has actually been made by the contractor. thall be submitted monthly to the local officer in_charge
who will exarire the eane and if found correct will certify as to their correctness on their face. - Such certi-
fied bills for ell material shovld accompany monthly vouchers, which sball be forwarded by tke officer in charge
for payment, to the disburrirg office decignated as the disburring office for the contract in question. The
officer in charge will alco certif¥ to the correctness of all pay rolls for labor applied to the job, and a certified
copy of pay rolls concerred in ench voucher will accompany same. All bills for material and pay rolls will bo
given a serial number or other identifring designation, and the pay vouchers shall bear on their face a list of
the bills of material and pav rolls which sccompany the voucher. Similarly all bill: of whatever nature for
which payment is made \lﬁl be certified as correct by the officer in charge and will accompany the pay vouchers.
The nzonthly voucher will cover 30 per cent of the contractor’s fee named in hiz bid. The final voucher prepared
after completion of the work shall include any portion of the contractor’s fee then due, this fee being in accord-
ance with the sliding scale provided in paragraph 141. . X

145. Discrepencies.—In all cases where the provisions of the “General Provisions Forming Part of the
Sl‘l:eclﬁcalmns for Contracts for Public Works, Bureau of Yards and Docks, Navy Department,” differ from
the specific provisions given in paragraphs 137 to 156, inclusive, the specific provicions referred to shall govern.

46. Fecilities.—The contractor shall afford sufficient facilities to the authorized representatives of the
Government for the inspection of all work, materials, and supplies, and of all accounts, records of cost, etc.

147. Chenges.—The Government reserves the right to make such changes in_the plans and specifications
as may be deened necessary or advisable, and the contractor acrees to proceed with such changes as directed
in writing by the Chief of the Bureau of Yards and Docks. The cost of said changes shall be estimated by
the officer in charge, and, if less than $500, shell be ascertgined by him. I the cost of said changes is $500 or
more, as ascertaiced by the officer in charge, the same shall be ascertained by a board of not less than three
officers or other representatives of the Government. The cost of changes, as ascertained abgve, when
approved by the Chief of the Bureau of Yards and Docks, shall be added to or deducted from the contractor's
estimate of cost submitted with his bid. This estimate of cost as thus revised shall be used in lieu of the esti-
mate submitted in the bid in determining the contractor's percentage fee, according to the sliding scale.

148. Purchase of materiel and employment of labor.—The officer in charge will approve the purchase
of all material for the work previous to the placing of orders therefor by the contractor, such spproval to refer
especially to the contemplated prices for such material. The interests of the Government will be safeguarded
by the officer in charge by ascertaining that the contemplated prices for material are reasonable and that the
contractor is purchasing to the best advantage. Similarly, in the employment of all labor under the contract,
rates of pay shall be subject to the approval of the officer in charge and only such pay will be authorized bﬁ
him as is considered fair and equitable, and established as, or comparable with, prevailing rates of wages pai
at the yard or station, or in the vicinity where the work is being performed. Rates of pey higher than those
established or prevailing in the vicinity at the time of making the contract will not authorized by the
officer in charge except on the approval of the Chief of the Bureau of Yards and Docks. The contractor shall
employ on the work no ecitizens of pations with whom the United States is at war. or of nations allied to or
friendly with nations at war with the United States. Furthermore, the officer in cherge shall have the right



to demard the immediate removal of any individnal from the work, and where such demand is made, the
individval referred to shall be removed from the work and not again emploved thereon. This right of removal
shall apply to all work done by the contractor, whether on the site or el<ewhere.

_149. Eight-hour law.—The contractor shall have the right, under the contract, to employ labor in excess
of eight hours per day, in view of the present emergency conditions, such employment in excess of eight hours,
howerer, to be poid for at the rate of not less than time and half time.

120. Discounts.—The contractor shall take advantage of all the discounts avsilable, and the cost to the
Government shall be based upon the actual net eost to the contractor after the deduction of such disconnts.

. 151. Fire insurance.—The contractor will protect against fire Joss his own interests as distinet from
risks on mnicrials purchnsed and work performed and paid for by the Government. The cost of any fire
insurance taken out by the contractor shall be considore:l as part of the cost of the work, as provided in paragraph
138, p}'ﬂ\'l(lml such insurance is approved by the officer in charge of the work.

1£2. Control.—The contractor shall have full control, under the direction of the officer in charge, of all
Inbor employed on the work and, subject to the provisions of this addendum, shall have power to employ or
dischnrge such labor as the contractor may deem necessary to the economicnl and eflicient prosecution of the
uinrk. provided, however, that the rates of pay of such labor shall bo subjoct to the approval of the oflicer in
charge.

133. Bubcontracts.—Previous to entry into any subcontract for any portion of tho work, the con-
tractor shall secure proposals for the work in question and submit same to the oflicer in chargo for his approval.
Upon approval by the officer in charge, the contractor shall prepare agreements with the subcontractors and
superiniend the furnishing of all Inhor and material as may be required by the saiil agreements.

154. Cancellation of contract.—Should the services rendered or work performed by the contractor
prove at any time unsatisfactory to the Government, either berause of insufficient diligence in the prosecution
of the work, or on account of excessive cost of the work, or other reason, the Government shall be at liberty
after giving 10 duys' written notice to the contractor, to terminate the contract, and in that event the Gor-
ernment sholl pay to the contractor the cost of the work up to such date not already paid for. plus 30 per cent
of the percentage fee bid upon by the contractor, such payment of 30 per cent to constitute full compensation
{:} the cont raftor. Upon such payments being made by the Government to the contractor, the contract shall

terninated.

155. Bond.—The contractor shall furnish a bond in 2 penal sum of 5 per cent of the estimated total cost
of the work, gunruntecing the faithful performance of the contract and the prompt payment to all persons
supplying labor and material in the prosecution of the work. If the above bond Swll involve any cost, such
cost shall be borne by the contractor and no part of the cost of the bond shall be included as a part of the cost
of the work. A personal surety bond will be accepted, provided the same is furnished by two satisfactory
individual suretics. ]

156. Bidder's ability.—No bid will be considered from any bidder who has not had experience in the
construction of marine railways. or in special water front construction of similar character. Eech bidder
shall submit a list of the work of this character which has been performed by him, givinf locations, character,
cost, date of complgtion, ete.  Each bidder will also be l'!T]lil’ed to name the superintendent or foreman whom
he expects to employ on this work. giving a statement of this superintendent’s experience for the last 10 vears,
including the charucter of the work performed by him, length of time employed by the bidder, and otherwise
full and mmkplcte information which will enable the Government to judge of the supcrintendent's suitability
fur this work.

PROPOSALS.

157. Note.—The bureau will take no cognizance of errors in the making up of estimates which
are called to its attention after the o g of proposals. .

1£8. Certified check and bond.—FEach proposal must be accompanied by a certified check, payable to
the Chief of the Bureau of Yards and Docks for the sum of $3,500 for each marine railway, as a guarunty that
the bidder will not, without cause, approved by the Chief of the Bureau of Yards and Docks, withdraw his
bid, and that if ewarded to him, he will exceute the required contract within 10 days after its delivery to him
for that purpose and give a bond (preferably that of a first-class surety company) in a penal sum equal to 30
per cent of the contract price, conditioned upon the faithful performance of the contract. This bond is not
required with the proposal. Checks of unsuccessful bidders will be returned immediately after the contract
is awarded, and of the successful bidiler upon tho execution of the contract. )

159. Form of proposals.—Proposals and all exhibits, alternative plans, letters of explanation, circulars,
and sll other papers (except the certified check) which it is desired to have considered in connection therewith
must be made in duplicete. Goverument drawings and specifications should not be inclosed with the proposal.
Drawings and specifications, in ssion of unsuccessful bidders, shall be returned to the bureau immediately
after the contract is awarded. Eiddera are expected to read the specification with special care and to observe
oll of its requirements. Except in so far as proposals shall, under a special heading for the purpose, call at en-
tion to every particular wherein same _conflicts with the requirements of the specifications, the latter shall
g?vw und be complied with to the satisfaction of the Chief of the Bureau of Yards and Docks at the expense
of the contractor.

Hem 1.—Lump sum price and time of completion for two marine railvavs—one at Boston, Mass., and one
at Charleston, S. C., complete, in accordance with the drawings and specifications.

Item 2.—Lump sum price and time of completion for one marine railway at Boston, Mass., complete, in
accordance with the drawings and snecifications. .

Ntewn 3.—Lump sum price and time of completion for one marine railway st Charleston, 8. C., complete,
in accordance with the drawings and specifications. .

Item j.—Estimate of cost, percentage fee, and time of completion for two marine raitways—one at Boston,
Mass,, and on:l at Charleston, 5. C., complete, in accordance with the drawings and specifications. (See pars.
137 to 156, inclusive.)

Mtem §.—Estimate of cost, tage fee, and time of completion for one marine railway at Boston, Mass.,
complete, in accordance with the drawings and specifications. (See pars. 137 to 156, inclusive.)

Item 6., —Estimate of cost, percen fee, and time of completion for one marine railway at Charleston,
8. C., complete, in accordance with the drawings and specifications. (Sec pars. 137 to 156, inclusive.)

Tte Net price per linear foot of increase in tho{pnllsfor'oui at the navy yard, Boston, Mass.,
which may be required of lengths greater than those called for in paragraph 39. Themmuadlmglj:mho
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paid for will be the difference between the elevation of poiats as given in paragraph 39 and the elcvation of
points as actually driven. 5

Price per linear foot of increase in length of piles.

Bents Bents
1to40. | 41 to 70.

Bents Bents Rents
7110 130. {131 to l':'lJ.I 171 to 190.

Increase to be not greater than 10 feetereeeneeannnnnnnaieennnnn, T i
Increase to be not greater than 15 feet..

Increase to be not greater than 20 feet.....o.neeveeniienisfirininiiasfiiisnciahrinecensfocssnncsns)icnrncnnns

_ Jtem 8.—Net price per linear foot of increase in length of viles for work at the navy yard, Charleston, 8. C,,
which may be required of lengths greater than those called for in paragranh 39. The increaved length to bo
paid for will be the difference between the elevation of points as given in paragraph 39 and the elevation of
points as actually driven. .

Price per linear foat of increase in
length of piles.

Ben Bents
1 to 30. 81 to 150. | 151 to 216.

Incrense to be mot greater than 10feet. ... ... foiiiuuiicns fornescannnnefoasccnnacnns

Increase to be not greater than 16feet. . ..cviiiulieiieirecnc]iacennencsnaoonaannnnnns
Increase to be not greater than 20 feet.............. PR N ————

160. Bidder's ebility.—Before he is awarded the contract any bidder may be required to show that he
has the necessary capital, facilities, experience, and ability to begin the work promptly and perform it in a satis-
factory manrer, and that he is regularly engaged in the business of performing fuch work.

161. Bidders shell submit informetion with their proposels es follows: Name and address of
manufacturers of the electrically driven hoist, chains, and electrical equipment. Each piece must be plainly
stamred with the name of the bidder, or otherwise merked to indicate the bid to which it helongs. Should
the bidder fail to name the articles mentiored, the Government reserves the right to name the articles to be
furnished, subject to specification requirements. See paragraphs Nos. 85 and 126.

*  162. Bese price for sieel.—For purposes of con parison, bidders shall state in their proposals the base

rices for structural steel, {. 0. b. Pittsburgh basis, on plain plates and shapes, on which their prices have been
Egured. stating also the estimated weights, respectively, of plates, shapes, and reinforcing bars, and the mills
from which these plain materials would ordinarily be secured. Bidders shall also state the name of the concern
from which they have secured their quotation on such steel.

163. Ezemireiion of site.—~Intending bidders are expected to examine the site of the proposed work and
inform themselves thoroughly of the actual conditions and requirements before submitting proposals. Atten-
tion is directed to the conditions and subsurface construction of the abandoned ways at %oeton, a portion of
which will be removed for the new work.

164. Eighi-hour lew.—The contractor will have the right, under the contract, to employ labor in excess of
eight hours per day, in view of the present emergency conditions; such employment in excess of eight hours,
howerer, shall be paid for &t the rate of not less than time and one-half time. Attention of bidders is directed to
the Executive order dated March 22, 1917, which authorizes suspension of the limitation of eight hours’ work on
Government contracts. .

165. Evelueiion of bids.—The attention of bidders is directed to paragraph 10 of the “General Pro-
visions,” relative to the evaluation of bids.

166. Accepience end rejeciion of ‘{;ropomﬂ.s.—'l‘he Government reserves the right to sccept any bid,
to waive any delects and informalities in the proposals, and to reject any or all bids. .

167. Proprieiery articles.—Where proprietary articles are mentioned herein, hidders may base their
proposels upon eimilar articles of equal value and efficiency, but the fact that they have done so must be stated
}her;in, and in all cases when not &0 stated such articles may be installed only with the approval of the officer
in charge.

lﬁg, Informetion.—For any further information needed by intending bidders, application thould be
made to the Chief of the Bureau of Yards and Docks or to the Commandants, Navy Yard, Charleston. S.C., and
Boston, Mass. _Any discrepancies or omissioms noted by intending bidders in drawings or specifications should
be promptly referred to the Chief of the Bureau of Yards and Docks, Navy Department, Washington, D. C., for
correction or interpretation before the opening of bids.

Navy DEPARTMENT

Bureau of Yards and Docks, February 14, 1918.




APPENDIX B

"Marine Railway No. 11 Operating Instructions."
July 16, 1962
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16 July 1962
BOSYOH NAVAL SHIPYARD |

MARINE RAILWAY NO. 11

OPERATING INSTRUCTIONS

A. Starting (Prom Secured Counditienm)

1.
2.

3.
a-
3.
6.
7.
8.

9.

Cpen headbouse.

Close racording wattmater safety switch on back wall and start watte
meter Opsrating.

Open ail feeds at bearings, sas that all oil reserveirs ara fillaed.
Check to sss that the controller is at szaero,

Close the 2300V. Disconnecting Switches.

Cloes the 2300V, 0il Circuit Breaker.

Lift the main pawl latch or keeper.

Release ths main pawl by giving a slight upuard movement to the cone
trellar hanidle and bringing it back immaedistaly to xzare.

Lift the main pawl with lever provided and pin lever te hold pawl clsar.

The hauling machine is now rsady to operate the cradle.

B, Yo Lowar tha Cradle

1.

2.

Nota the positions of the inshore ends of roller neats; if any of the
ands are mexs than one roller nest langth down the incline when the
cradle is in ths up pesitios special care must be exsrcised when backe
ing the cradle beyond the euter limit (320 feet of travel) and when
approaching the extrems outar limit (340 feet); in such a case, backe
ing must not be beyond a point wherae roller nests averhang the track
by more than four feet. This limit can only be determined by a
diver*s obeervation. Zxceeding this liwmit could result in the damags
of reller nests or main railway trackage, or both.

The above critical condition should be foreseen and prevented by de-
taching tha outarmost rollar neast and attaching it at the inshore end
of the reoller nastas.

Turn the controller handle in the downward direction im a continuous
movement until it is on tha last point.

Notet The controller should mot be held en any intermediate point
sinca such action would permit the load to evere-spaed the
motor. The controller should be at the last point by ths time
the motor i{s at full spaed; thus, the motor will act itself
to control the speed.

C. To Stop ths llsunng Machine

1.

Placa controller handle at zero,



D. Teo &' ul the Cradle

F.

i.

1.

2.
3.

.
3.
6.

7.
8.

9.

ot

Tusn the controller handle in the up dirsctionm gradually from point
to point wntil ac full speed.

Te Sscura

Lower the main pawl (it may be necessary to inch the large gsar
slightly te secura full engagement against the gear tooth).

Sat the main pawl latch or keeper.

Apply the hydraulic smergensy brake, place keeper blocks st braks
dron and leave braks om,

Close ofl fsads to bearings, leave rasarveirs full.

m W- 041 Circuit 3Bresaker.

Opan 2300V, Discounnacting Switches.

a. Block contacters with wedges provided.

Shut off recording wttmeter and open safaty switch on back wall.
S4izn racording wvattmeter, write in ship owmbers, dats, wp and dowvm
notations, sign log sheets em 01l circuir bresker ataad.

Sscurs headhouse.

1. otor Lesd

2.

The high speed gsar ratio may be used to haul che cradle when it is
aspty. The high spaed gear ratio =muy also be used to haul a vesmsl
on the cradle provided tie full losd rating of 3593 smperss on the
metor iz net exceedad. Sheuwld the full load be arrived at during a
hauling operation the cradls sheuld be stopp~d, the Decking Ufficer
netified, brakes and pawl set and gear ratic: changed te low, The
ersdle sheuld alvays be lowersd using tha swsrs gesr ratio. that wes
usad on the previeus haul,

Smergency braks

ndranlic pressurs should be maintained at 1800 p.s.i. To relaase
braka, ramove woeden blocks at brake Jdrumg close left hand vaive
at hydraulic cylinder and opea right hand valve. Teo apply brakae,
sleeos right hand valve and open leaft hand valvej place weoden
blocks outside of drum to maintain braka security.
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Prom: Public Works Officar
Tos Dogking Officer

Subj: ddendus to "Boston Haval Shipyard Mavine Railway
Ro. 11 Operating Instructiomns™ of 16 July 1962

1. Add at the end wadar "¥, Notas':
®3. Creasing
a. Rqualizer gears sheuld be greased via tha tubes terminated
by alemits fittings wmdsy the tzap door in the main idock

abeve the equaliser sheaves. This should be schsdulod be-
fore each decking or svery 90 days 1f uo docking occurs,

b. Chain should be gruased befors its passage over ths wilde
cat bhauling aschinery, "

M. R. NELSCX
By directicn
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ILLUSTRATION 1

"Navy Yard Boston, Site of Marine Railway from N. W.,
July 5, 1918." Photograph taken by Crandall Construction
Company. Courtesy of Boston National Historical Park,
National Park Service.






ILLUSTRATION 2

"Navy Yard Boston, Marine Railway, Cont. 2843, December 3,
1918, From S. W."

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.






ILLUSTRATION 3

"Navy Yard Boston, Marine Railway, Cont. 2843, March 9, 1919
from N.W."

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.






ILLUSTRATION 4

"Navy Yard Boston, Marine Railway Cont. 2843, From N.W.,

May 5, 1919."

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.
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ILLUSTRATION 5

“"Navy Yard Boston, Test of Marine Railway, Cont. 2843, Cradle
at Limit of Ways, May 29, 1919."

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.
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ILLUSTRATION 6

"U. S. Navy Yard Boston, Test of Marine Railway, Cont. 2843,
U.5.C.G. Ossippee in Cradle after Raising. June 2, 1919."

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.






ILLUSTRATION 7

"Navy Yard Boston, Test of Marine Railway, Cont. 2843, Cradle
Out With U.S.S. Grebe & U.S.S. Acushnet, June 10, 1919."

From north.

Photograph taken by Crandall Construction Company. Courtesy
of Boston National Historical Park, National Park Service.






ILLUSTRATION 8

Hauling Machinery for Marine Railway No. 11, Southeast Corner
of Building 24, Charlestown Navy Yard. Undated.

Photograph taken by U. S. Navy. Courtesy of Boston National
Historical Park, National Park Service.
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ILLUSTRATION 9
Marine Railway No. 11 Charlestown Navy Yard, June 13, 1931.

Photograph taken by U. S. Navy. Courtesy of Boston National
Historical Park, National Park Service.
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ILLUSTRATION 10
Marine Railway No. 11, Charlestown Navy Yard, February 1935.

Photograph taken by U. S. Navy. Courtesy of Boston National
Historical Park, National Park Service.






ILLUSTRATION 11

Entering the Cradle of the Marine Railway, Submarine USS
Torsk (55-423).

Photograph published in Boston Naval Shipyard News,
February 23, 1968. Courtesy of Boston National Historical
Park, National Park Service.







ILLUSTRATION 12
Submarine USS Torsk in Marine Railway Cradle.
Photograph published in Boston Navy Shipyard News,

February 23, 1968. Courtesy of Boston National Historical
Park, National Park Service.
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ILLUSTRATION 13

Marine Railway, Charlestown Navy Yard, Boston National
Historical Park. View from outboard end of Pier 2.

Photograph taken by author, 1979.






ILLUSTRATION 14

Marine Railway, Charlestown Navy Yard, Boston National
Historical Park.

Photograph taken by author, 1979.
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ILLUSTRATION 15

Movable Bilge Blocks and Deck of Marine Railway Cradle,
Charlestown Navy Yard, Boston National Historical Park.

Photograph taken by author, 1979.
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Stone ballast

Railway

cradle

ILLUSTRATION 16

in ballast

decking,

National Historical Park.

locker seen through hole

Charlestown Navy Yard,

Photograph taken by author, 1979.

in Marine
Boston






ILLUSTRATION 17

"Marine Railway #11. Underdeck Inspection. Cradle Joint
Inspection Between Bearers #10 & #11. East Side," 1951.

Photograph taken by U. S. Navy. Courtesy of Boston National
Historical Park, National Park Service.






ILLUSTRATION 18

"Boston Marine Railway, September 4, 1840." Signed G.R.B.
Drawing by George Rumford Baldwin.

Photograph courtesy of William L. Clements Library, University
of Michigan, Ann Arbor, Michigan.






As the nation's principal conservation agency, the Department of the
Interior has basic responsibilities to protect and conserve our land and
water, energy and minerals, fish and wildlife, parks and recreation
areas, and to ensure the wise use of all these resources. The
department also has major responsibility for American Indian reservation
communities and for people who live in island territories under U.S.
administration.

Publication services were provided by the graphics staff of the Denver
Service Center. NPS 1879



