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al/ 1 :
CTARBOA 10 9’5 9 82 8 Stations V4
PROF ILE 4. Lines were lifted by a series of 3D Laser scans of the instruments, scans above the bottoms of the
performed for the HAER office, which later main vub vails weve incomplete, insufficient to use
| ‘ | sectioned the point clouds at the number of field for fairing upper surfaces. Motions of the floating
1. Lines are to outside of hull planking, not to frames. stations shown along the hull. These sectzons barge would have introduced unknown errors into
Garboards were ignoved. were produced in 3D CAD (Computer Aided the point clouds if scans had been made from
2. In 1t5s as-15 condition, the hull is twisted to star- Defblgfz S %ﬁwczre) and faired 20 pr OZIZIW j 7?2?461 nearby piers.
?bdm’ as gez ﬁ;g;” the WWPOX fo;’fwdrd. See of the bull surface on port and starboard sides. 6. Analysis of the CAD model revealed that its lines
et 5, Body Plans, for further data. 5. At the time of scanning and documentation, would be best presented if the model were rotated
3. In plan, the keel centerline bows 2%/}" to starboard Wapama was blocked up on a floating barge. until the sternpost was plumb, and the hogged keel
at midships. In profile the keel has settled irregu- The laser scans were made from instruments set "leveled" to two points -- one the end of the skeg,
larly on keel blocks after 30+ years on Barge 214. up on the barvge top. Due to the close-in positions the other at a point on the bow between frames 9
n __ ' n (Cont'd on Sheet 3)
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and 10 where the keel seemed least deteriovated.
Once 1n the new orientation, new sections werve cut
from this model at evenly spaced locations between
the perpendiculars set at the intersections of stem
and stern vabbets with the Load Water Line. (‘The
oviginal stations cut by HAER were thus rotated
into skewed positions not useful for standard
orthogonal drawing views.) Buttocks, water lines

vertical dimensions for

6. The deck surface centerline shown was derived
from scantlings and dimensions provided by a
serzes of 13 drawings made in 1985 by Don
Birkholz, Sr. for a Historic Structuves Report of
Wapama wrztten by Tm-Comm/ Mamne Inc.
Internal inspection of Wapama's hull in 2010
revealed that keelsons, hold stanchions, deck beams
and decking were largely intact, so the sum of

Deck sheer
[ines as the

these components could be

port and starboard are defined in these

intersection of the top surface of the

main deck with the outer hull surface. These inter-
sections weve dervived from a series of assumptions
and from dimensions in the Birkholz drawings,
not external measurements or new field measure-

ments. Theve is no clear physical demarcation for
the deck sheers at the hull sides sufficient for 3D
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STARBOARD
P ROF ILE lines and diagonals were also cut from the CAD added to the external keel configuvation to arrive
(Cont'd from Sheet 2) model to produce the lines shown bhere. at a deck centerline curve within an error esti-
mated to be no greater than +/- 1"

(Cont'd on Sheet 4)
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MATCH LINE -

MATCH LINE - SHEET 3
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4 Ft Buttock

6 Ft Buttock

8 Ft Buttock

10 Ft Buttock

12 Ft Buttock
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16 Ft Buttock
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3D scan .
- data sections |
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18 Ft Buttock
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FOry Oide DHLL0CKS,

17 Ft Load Water Line

15 Ft W.L.

Starboard Side Buttocks: 7

13 Ft W.L.

11 Ft W.L.

OFt WLL.

7 Ft W.L.

5 Ft W.L.

3 Ft Water Line

23 22 21 20 19 18

3 Stations
(Cont'd from Sheet 3)

scanners to vecovd. To genevate the sheer lines, a
"vertical' centerline was evected at each hull section

which split the distance between the sides of the

hull as recovded at the vub vail and the centeriine

of the keel. A deck camber of 550'-4" radius

(derzved from the Birkholz midship section) was

applied tangent to the deck centerline with 1ts

vadial point along the newly erected section verti-

cal centerline. Symmetry of the deck camber was
assumed. A surface was faired through the deck

Scale: 33" = 1'-0" (1:32)

13

11

12
175

Garboard
Planks (dotted)

profiles at each station, then the intersection

between this deck surface and the hull sides was
created to generate the sheer lines shown.

8. Bulwarks were extended and faired enough to
veach the deck sheer P&S, but scanner data above
the rub rail was insufficient to permit constvuction
of bulwarks based on scanner data alone.

9. The propeller aperture was traced from large
format HAER photograph No. CA-67-06, scaled
to approximately fit Birkholz drawings.

0

BASE

Frame Numbers

STARBOARD

PROFILE

10. The rudder profile was tvaced from lavge format

HAER photograph No. CA-67-6, without
pintles and gudgeons.

Length Over All: 216'-774"
Length Between Stations O and 10: 207'-2 V4"
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1. Lines ave to the outside surfaces of hull planking, 3. Plank sheer is defined as top of the 4> " thick

10 91, 9 815 8

Stations V4

computer-aided design (CAD) software by tilt-

not to frames. Garboards are shown, but their hull planking, at the base of bulwarks planking. ing Sections 0-8 from "As-is" lines to port until
surfaces weve ignoved in body sections. These Plank sheer 15 above the deck sheer. their respective centerlines became vertical. The
Z”;z e”ZZ; the planking as if 1t fazred smoothly 4. Hull shape and sections for corrected lines were sections were set in a common centerline plane to
‘ dertved principally from 3-dimensional laser scan- vemove the bo.rzzonm/ sweep the keel before
2. Deck sheer is defined as the intersection of the ning data of a hogged and slightly twisted hull, they were dd]?lﬂed vertically to remove hog.
outer planking surface with the upper surface supplemented by scantlings in measured drawings Erom this point, hull symmetry was assumed and
of the main deck. by Don Birkholz, Sr. Twist was corrected in only the starboard side recetved further processing.
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Inspection revealed that hogging had buckled the 5. The centerline of the main deck surface was from a series of deck camber curves of 550'-4"
deadrise in midbody sections. Many sections were determined by summing up the distances from vadius set along the deck centerline, stem to stern.
straightened gradually, and several trial surfaces worm shoe to deck centerline along the hull using vy . .
’ . : : : : . The bulwarks and bulwark rail were built u
weve genevated through them until buttocks, water- scantlings and hold stanchion beights from previous /7 A profil od by 1) /
/; 9 Is cut from the trial surf drawings by Don Birkholz, Sr. Jrom scantlings and profiles provided by the
Ines ana alagonaLs cul Jrom 1ne iriat Suvjaces . | Birkholz drawings. Laser scanning data for
became fazy stem to stern. Stem and sternpost 0. Deck sheer was determined in CAD by intersect- the bulwarks was not complete enough to
vemained vertical, and the forefoot changed shape ing the main deck surface with the starboard hull use for evecting drawings of this portion of
slightly as the hog was reversed. surface. The main deck surface was genervated the hull.
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8. The forecastle shown above was drawn entirely Jrom scanners were z’mompleti[or drawing these
in 3-dimensional CAD from data in the Birkholz components in Strict as-is conaition.

drawings, faived into the hull surface derived from
scanner data.

10. See measuved drawings by Don Birkholz, Sr. for

scantlings, particularly the midship section.

9. The rub rvails shown ave based to a lavge degree
on Birkholz drawings and scantlings. The present
vub vails have a variety of cross sections, since they
have been patched in numervous places. Field data
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Accuracy of corvected lines estimated to be +/- 1"
except for lean intersections which may be +/-3" or more
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See Notes on Sheets 6-8

- Aft House not shown -
see Birkholz drawings
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________

Drawings are projections from a digitally disassembled three-dimensional (3D)
CAD model of the hull. This model was based primarily on scantlings and configurations

29

FRAMES 0

Birts

FOREBODY CONSTRUCTION

shown in measured dvawings by Don Birkholz, Sr. The modeling for the forward water tank

and supporting structure

chain locker, collision builkhead and hanging knees in the

)

Hauwsepipes

forepeak was based on measurements made in 2010 by Richard K. Anderson Jr. and

Dana Lockett. Fastenings werve not documented due to time constraints and limted
access. Some fastening scantlings ave presented in the midship section by Mr. Birkholz.

The forebody and midbody models overlap by 4 frames in order to include the forward

end of the hatch, and the aft end of the 'tween deck.

A cutaway version of the forebody is presented on Sheet 12.

Spurling tubes for
anchor chain

Lockers and forepeak bulkhead

Hatch stringers
Main deck assembly

Main rvail, bulwarks clamps

and forvecastle planking

including

Hull and bulwarks

planking,
rub vail

Port garboard

planks

stanchion

A

N
D
N v
5 X
«\J
23 NS
> 3N N ~N
S S S
23 S
S R X
= N
N S S
L ‘N
N R S
80 80 SN
O N S
Wb I%m S
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Inboard bulwarks
sheathing of forecastle

Pole ladder
clamps, interior
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Second
pointers

Furst
pointers

8

Deadiood

,r}!![»ﬂw
/

\

W/

»
=

\
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/
'z

Deck beams

Tween deck

Waterways
assembly

N e

and support
Mast
Hold stanchions

Water tank
structuve

Outlines of decks
and hull planking

(dashed lines)

Keel and

Keelsons

wormshoe

Richard K. Anderson, Jr., 2011.
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MIDBODY CONSTRUCTION

FRAMES 25 - 52

Haztch stringers

Exploded midbody

construction elements

Bulwark rail
and clamps

Bulwark ~ 7

[L ] [T NN
NI IT 1T TR

Stanchions — = TT— >~ Covering board =F
Deck bmmx/ W I
Shetf with uppper Hanging knees =
and lower clamps
/ FWWWW{T 1]
Ww{ el
£0 /

p—
—
—_—
—_—
—_—

Bulwark .

\ blanks // Frames
Bulwarks
Hull planks
Garboard planks Rub vail

Drawings here are projections from a three-dimensional (3D) CAD model of the
hull, digitally disassembled for some views. This model was based primarily on scantlings
and configurations shown in measured drawings by Don Birkholz, Sr. Fastenings were
not documented in 2010 due to time constraints and limted access. Some fastening
scantlings ave presented in Birkholz's midship section. (At the time of her construction,
fastening types and spacing, along with spacing of bust joints in planks in Wapama's
hull were specified by insurance company regulations.)

The end of the 'tween deck and the bulkhead between the hold and aft machinery
spaces werve omitted for clarity in the midship perspective. The aft house was omitted in
all views to better show hull construction. The full floor in the layer of each frame was not
modeled in 3D because the varying dimensions for the floors and futtocks along the hull
were not verifiable. The exploded view treats both frame layers and covers as if they
butted at the ship's centerline. See Sheet 14 for an exploded view of a typical midship
[frame which move accurately portrays frame construction.

\

/H atch strongbacks
i Hatch coaming
s

Deck planks

Keelsons

Keel

Hatch coaming

Hatch stringers "ghosted"
to show lodging knees and
hatch construction

Mainmast

Hatch stringers

Mast partners

with wedges

Assembled midbody

(main deck removed)
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Hold stanchions

A=\

(Aft hold bulkhead not shown)

Keelsons

ANRN

|

Hanging knees

10" Ceiling

Full floor timber

Garboard planks

\Keel
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Midship perspective
(looking aft)
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AFTERBODY CONSTRUCTION

FRAMES 49 - 84

Hatch stringers

Partial atterbody
assembly

Q Lodging knees i
s ' !
a.]a."'\ Bulwark rail Mazin deck planks
‘.']I construction Frame disassembled | !

|
. |
nto futtocks |

Carlins with % % i

Bulwark lodging knees I % i

< stanchion | | | |
| Half beams

_— =2 Q

L | = \ ﬁ% Deck eldge

stringers
I I

Waterways

beams
Rudder trunk
and horn

timber
N
~r
\" Full floor
n frame layer

<& /
/ i
~ Buuted floors
Assembled frame with futtocks n frame cover Rudder
in frame layer (facing bow) \

and frame cover (facing stern)
Bulwark Inner bulwark / |
stanchions clamps Stern post

Deck beczU
Water tanks
/ with support

= A—— ST
R y ) /-
I 17

XN

AN

'_/

Partially assembled hull

Bulwark vail and ' ng
showing frames, hanging |

outer lower clamps

Covering board
segments

Frames

Hull planks
(starboard)

N

Shelf with

lower clamps

Exploded afterbody

construction elements

Garboard planks
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AFTERBODY CONSTRUCTION

FRAMES 49 - 84: Machinery Spaces

This drawing of WAPAMA's afterbody and main machinery spaces is a projection from combined 3D CAD models of the
ship's triple-expansion steam engine and its auxiliary machinery (based on field measurements made in 2010) plus the hull (based
on previous drawings made in 1985 by Don Birkholz, Sr.). Any irregularities in curves are a product of the projection process.
No portions of the engine or hull were disassembled for documentation. Deck construction was renderved in dotted lines to
show relationships between deck structure, boilers and the engine without obscuring machinery or interior hull construction.
Maintenance galleries around the engine (visible in photographs) were omitted from the drawing for clarity's sake.

Auxtliaries such as pumps, dynamos and tanks were included to show therr size and spatial velationship to the
engine. However, piping of all sizes has been omitted; much of it was removed before the ship's preservation

as a museum property, and its layout can only be inferved from general, well-established marine steam plant
engineering principles. Construction of deck and bulwark timbers at the stern has not been completely
documented, speculative veconstructions weve not attempted. The 3D model of the afterbody

overlaps that of the midbody by 3 frames in order to include the bulkhead between the hold

and the machinery spaces.

Numbered Parts:

1) Fuel heaters and rveciprocating pumps (manufactuvers unknown)
2) Platform for tools and parts storage (vacks not shown, see lavge-format photographs)
3)  Sturtevant dynamos (builder's plates partly obscured by mechanical damage)
4)  Switchboard (built by Herzog & Babl, Electrical Engineers and
Contractors, San Francisco, California)
5)  Grissom-Russell evaporator (builder's plate partially obscured)
6) Ammonia compressor (built by T.P. Jarvis Refrigevating Machine
Works, San Francisco, California) for galley's refrigerated lockers
7)  Centrifugal circulating pump for forcing seawater through engine's

condenser (built into engine bed); no builder's plate data available

8) Steam-heated potable hot water tank (manufacturer unknown)

9) Worthington two-cylinder reciprocating pump; no builder's
plate data available

10) Blake & Knowles 77/5" x 5" x 6" two-cylinder
veciprocating pump, serial no. 213982, Boston, Mass.

11) Electric five pump (installed in 1960s; shown dashed,
10 builder's data vecorded)

12) Pacific Feed Water Filter & Heater (built by Main
Street Iron Works, San Francisco, California)

13) Horwell (no builder's plate discernible)

14) Evaporator (disconnected, no builder's plate
discernible)

15) Aft steel watertight bulkhead

Mainmast

@

Blake & Knowles 10 " x 6" x 10"
two-cylinder reciprocating pump

In upper engine room 15 not

shown

Fve-resistant
bulkhead between

hold and machinery spaces

Rudder stock, rudder trunk

and horn timber

to show bulwark
stanchions

Chafing vail and vub irons stop
at break of bulwarks (aft house
occupies full width of hull

beginning bere)

Hull planking omitted

Richard K. Anderson, Jr., 2012.
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ANIT WIYL

ENGINE ROOM PIPING DIAGRAM

This p1ping diagram is based on geneval features of marine steam propulsion plants
(c. 1915) and an extensive field survey of surviving piping aboard Wapama. Much
original piping was removed prior to 2010, and no piping diagrams specific to this vessel
are known to survive. ;N

The engine room contains several major subsystems, principally fuel oil for the O%\
boilers, supply steam to the engine and auxiliaries, exhaust steam and condensate . S
veturns to the condenser, potable (and botler feedwater) supply from onboard tanks, NS %70
make-up water from evaporarors, and seawater supply and disposal (for condenser, NN X
bilge draining and five systems). AN S
Babcock & Wilcox WA,
. A\ :\ \\\ O
Donkey boiler water tube W\
. ] NN 2
(used port to power boilers 6/4’@\ /(‘79
deck machinery and “?/QO%\\ A
auxiliaries) RN
1.2 \i\‘\ <
D W &
AN N\

N

Fuel oil pumps
(trim fuel levels
in tanks as well as

deliver fuel to boilers)

N

10 in. Blake &

Knowles pump
(multi-purpose)

«
METER—"-,
THERMOMETER——" RN

EYaPOIator ( yendey f%el \\\ \/\/ ////
(distills fresh water | 0il less viscous) AN e
from seawater) N

ENGINE

| . “ (with condenser
7 in. Blake & =2 ,ﬁ%’l 2N and air pump
Knowles pump (B %%

< \ \ shown dotted)

Switchboard

Feedwater
filter and heater

Turning gear
(vevolves unpowered engine

s
S
y
Y
s,
0y
s
Ry
s,
.,
.
Ny
0y

2
Yo,

Centrifugal -3
pump

Hot water
generator

Worthington
potable water

pump

—
,—
—_—
——
m——

Marine steam plants try to vecover all exhaust steam and condensates in ovder
to filter and vecirculate clean water to the boilers. This minimizes reliance on fresh
"make-up" water from storage tanks or evaporators. Most fresh water storage on
Wapama was for domestic use by cvew and passengers.

A marine plant is designed with many vedundant systems so that a ship can
continue sailing when equipment malfunctions or cannot be vepaived until the ship
reaches port. Most on-board pumps are extensively cross-connected to the engine,
potable water supply, boiler feedwater supply, five system and bilge drains. If one or
move pumps should break down, others can take up their duties thrvough opening and
closing appropriate valves in cross-connecting manifolds. Except for the fuel oil system,
the manifolds and their connections aboard Wapama are missing; consequently it
isn't possible to produce a diagram showing anything more than geneval connections.

The connections shown in this drawing are schematic and do not necessarily
vepresent any physical piping connections among auxiliaries. Some auxiliaries have
been rotated 90 or 180 degrees in plan from their true positon aboard Wapama 50
that significant features and piping connections ave move easily displayed. The ammonia
compressor for on-boavd refrigevation was omitted because 1t is electrically driven; the
modern electrically-dyiven five pump (installed after the vessel became a museum property)
was also omitted.

o

Potable

water tanks
(in stern)

Water supply
to galley and cabins
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STARBOARD SIDE

Wapama's 800 horsepower triple-expansion steam engine was built by
Main Street Iron Works of San Francisco, California. The diameters of its
cylinders ave 13" (high pressure), 23" (intermediate pressure) and 40" (low
pressure) with a 30" stroke for all pistons. Its eccentrics have a 6" throw;
valve travel varies with valve gear settings.

Drawings are projections from a 3D CAD model of the engine based on
freld measuvements; any irvegularities in curves are a product of the projection
process. No portions of the engine were disassembled for documentation.

Engine cranks are 120° apart. For illustration purposes the inteymediate
crank has been modeled at 90° with other cvanks positioned accordingly. All
other votating and veciprocating parts weve modeled in proper locations relative
to the crank positions.

During modeling, it appeared that the two low pressure eccentrics had
been moved about 2" aft of their proper positions on the crankshaft. Nothing
else could account for the misalignment between the eccentrics' fore/aft center-
lines and the centerline for the low pressure valve stem and expansion link,
Engine has been modeled and drawn with eccentrics in corvected positions.

Eccentric phase angles relative to the cvanks were not analyzed for
correct position. They were modeled as-found. The forwardmost eccentric
25 keyed to the crankshaft, but it could not be determined if any or all other
eccentrics were similarly keyed.

The engine is mounted on a 1.5° degree incline inside the hull. It is
shown level in these orthogonal views.

Many thrust beaving parts, such as its "horseshoes," were missing at the
time of documention and have not been graphically vestored due to lack
of specific evidence. The cylinder jacket heating valves and piping were
graphically vestoved based on builder's photos. Parts of the engine's lubri-
cation system werve missing, such as funnels and ol lines affixed to main
rods to carry ozl from the bottom of the cylinder block to the main bearings
in the rods. These have not been vestored graphically though they were
typical features on reciprocating mavine engines.

Bearing brasses and other parts may have been salvaged from the steam
schooner Celilo and the tug Storey for repairs to this engine, according to
museum covvespondence ca.1960. An electric motor and chain drive were
installed to revolve the engine for display purposes. Pistons were veputedly
removed to eliminate back-pressure in the cylinders, but their absence was
not verified on site in 2010. The receivers and exhaust pipe are dummies
made up from insulation packed onto wirve armaturves. Mamy smaller steam
pipes and drain lines have been vemoved; they were not graphically restored
due to lack of specific evidence.

Numbered Parts:

Bedplate, forward casting
Bedplate, aft casting
Thrust bearing cradle

2" diam. anchor bolts
158" diam. anchor bolts

Anchor bolt lugs
Engine stanchion

NOoaVmAwh =

(Number key continued on successive sheets)
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TOP VIEW of ENGINE

Numbered Parts: (continued from Sheet 17)

8.
9.

10.
11.
12.

13.

14.
15.

16.
17.

18.
19.

20.

21.
22,

23,

24.

BOTTOM of
CYLINDER BLOCK

2).
20.
27.
28.
29.
30.
31.

32.
33.

Stanchion seat
Surface condenser
Housing

Housing seat

Cylinder block
High pressure (HP)
valve

13" HP cylinder
Intermediate pressure
(IP) valve

23" IP cylinder
40" Low pressure
(LP) cylinder
LP valve

LP valve balance
cylinder

HP to IP recerver

34. Fore actuating lever for

drain cock shaft

35. Valve stem packing gland
and guide bearing

36. Valve stem packing gland
drain line and valve

37. Piston rod packing gland

38. Piston vod packing gland
drain line and valve

39. Lifting eye (for chain falls
to vemove or install parts
beneath cylinder block)

40. Crankshaft

41. Shaft coupling

[P to LP recerver
Exhaust line

to condenser

Water (condensate)
velief valve, typical
Valve rod tail guide

Balance cylinder
drain line
Cylinder or valve
chamber drain cock

42. Propeller shaft
43. Thrust bearing disks
44. Oil bath

45. Side 0il pan

46. Horseshoe adjustment screw
47. Adjustment screw lock nuts
48. Oil pan clean-out port

49. Crank, 30" stroke

Drazin cock operating 50. Connecting rod
lever and link 51. Connecting rod lower
Drain cock bearing
operaring shaft 52. 01l hole
Drazin cock operating 53. Holes for missing bracket,
shaft bracket 02l line and funnel once
Brass drain line affixed to each main rod : '
(to condenser) 54. Crankshaft bearing cap . '
Drain cock rod 55. 01l cellar
Aft drain control lever ~ 56. Crosshead
Afft actuating lever 57. Crosshead guides
for drain cock shaft 58. Piston rod
(continued on Sheer 19)
v_103 " - 41_25 " - ol - “763 "
Scale: 11" = 1'-0" (1:8) I * o ’
12" 0 10 10 15 20 Feet
T R R R I I I
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1,000 mm 500 0 4 S Meters
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All piping to/from feed pumps and suvge chamber was removed before 1960;

Z]/ZH — Z!_OH (Z.'S)

cover plates were installed over all openings.
|

10

PORT SIDE

Numbered Parts: (continued from Sheet 18)
Piston rod packing gland 90.

59.
60.

61,
62.
63.
64.
65.
60.
67.
68.
69.
/0.

/1.
/2.

/3.
74.

/).

70.
/7.

/8.
/9.

§0.
81.
82.
83.
84.

8.
806.

87.
88.

89.

Eccentric 91.
Eccentric strap

Eccentric vods 92.
Eccentric rod fork 93.
Eccentric vod bearings 94,
Expansion link (pazr)  9)5.
Link spreader 96.
Link block (pair) 97.
Valve stem end 98.
Valve stem

Valve stem guide 99.
bearing and bracket 100.
Reach rod

Ozl cups 101.
Reversing arm 102.

Adjustable crosshead 103.

for veach rods 104.
Adjusting screw for 105.
crosshead 100.
Reversing shaft 107.
Reversing shafft

bearing bracket 108.
Reversing shafft lock

Reversing shaft locking  109.

vod and handle
Reversing engine arm
Reversing engine
Reversing engine
connecting vod

Reversing engine cross- 111,

110.

head guide and bracket
Reversing engine

control vod
Reverse control shaft 114,

Bell cvank for control 115.

112,
113.

vods to reversing engine

Barring wheel to votate 110,
veversing shajft manually 117.

Reinforcing ribs for 118.
surface condenser 119.
Water box head 120.
[ | ] ] [1 m

15

Inspection port
Auxiliary exbhaust
steam inlet

Cooling water outlet
Cooling water inlet
Exhaust/condensate inlet
Valve (unidentified)
Azr pump

Azr pump rod

Packing gland and

nuts (not extant)
Crosshead

Driving rods from
walking beams

Feed pump vams

Feed pump bodies

Valve box

Surge chamber

Walking beams
Walking beam bearing
Bracket for walking
beam bearing

Brumbo pulley for

[P indicator

Indicator fitting
(1ndicator device not
installed unless valve
timing needs adjustment)
Indicator prping and
shut-off valves

Brumbo pulley (drives an
indicator via string or chain)
Pulley arm

Pulley link

Controller quadrant
Levers for control of drains,
reverse, and throttle
Steam inlet from boilers
Throttle valve chamber
Throttle lever

Throttle rod

Throttle valve drain line
(continued on Sheer 20)

20 Feer

1,000 mm

500 0

5 Meters

Richard K. Anderson, Jr., 2011.
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AXONOMETRIC VIEWS

Scale is provided by the axonometric bar scales. See Sheets 17-20 for index to numbered keys.

No engineering drawings from Main Street Iron Works ave known to survive for this engine. Orthographic and
axonometric drawings presented here are projections from a 3D CAD maodel of the engine based on field measurements;
any irvegularities in curves ave a product of the CAD program's projection process.

The 1.5° incline astern of this engine in the ship's hull is not shown in these projections for ease of scaling.

27
26

37

DETAILS OF

PISTON ROD,
CROSSHEAD, |
WALKING BEAMS c
AND ENGINE -

CONTROLLER

86

131

30

U\A/

JAY)S WA

/ Cylinder drains

Reverse

119

114

Throttle
Reverse
Cylinder drains
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Drawings are projections from a 3D CAD model of the engine based on field measurements; any irvegularities

Scale is provided by the axonometric bar scales. See Sheets 17-20 for index to numbered keys.
in curves ave a product of the CAD program's projection process.

AXONOMETRIC VIEWS
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Q
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The 1.5° incline astern of this engine in the ship's hull is not shown in these projections for ease of scaling.

The webbing and hollows shown in the bottom view of the bedplate castings at left were not documented divectly.

They were inferved from typical features shown in Sterling's Marine Engineer's Manual (1920) pp. 853-854. No

similar information for the bottom of the surface condenser was discovered in the various sourvces consulted.
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installed on the bottom of the cylinder block
are not shown. Handrails between stanchions
were omitted 50 valve gear detail would not

Modern electric fixtures and wiring conduit
be obscured.
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