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LEARNING THE MANY MOVING PARTS OF THE DC-7B
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The sun hangs low on the horizon casting the
Everglades below in orange and reddish hues.
Out on the wing 13,000 horses rumble, and
the propeller arcs shine as great spinning discs
reflecting the radiance of day’s end. The beauty
of the evening, however, is in contrast to the
less-than-perfect steep turn that I have just
accomplished. I lost the panel in the glare of the
flaming sun and gained 150 feet or so. That’s my
story anyway. My flight instructor, Frank, turns
toward me from the right seat, “Do you want to
try that again?” I’m not sure if it’s a request or a
command, but we do it over anyway.
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Jeff Skiles, Sully Sullenberger, and instructor Frank Moss discuss flying characteristics of the DC-7 at Opa-Locka Executive Airport (KOPF).
I’M GETTING A CHECKOUT, just like thousands of other pilots do every
year as they transition to new and different type of aircraft. But
mine is in something special, a Douglas DC-7B returned to its
Eastern Air Lines glory. And my checkout will culminate tomorrow
in a second-in-command type rating added to my certificate.
I begin the steep turn again and call out 140 BMEP (brake
mean effective pressure) to the flight engineer as we roll through
30 degrees of bank. He dutifully increases the power. I find it difficult to verbalize power changes because it takes thought rather
than instinct. I’m thankful, though, that someone else is caring for
the throttles. The controls are heavy in pitch and roll and it takes
two hands on the yoke to maintain altitude. I mention the heavy
controls to Frank and he responds, “We think this is a sports car
compared to the DC-4.”
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I can’t imagine what the DC-4 must be
like because this is taking all my attention.
There’s an odd lack of visual pitch reference in the DC-7. You sit closer to the
windshield than in most airplanes so there
is no window frame or long nose to judge
against the horizon. My second turn still
resembles a sort of phugoid oscillation, but
I at least hold it within 100 feet of altitude.
Good enough, move on.
We work our way through a couple of
stalls as I get accustomed to this ancient
thoroughbred. The complexity of the systems on this 60-year-old design is reflected
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I mention the heavy
controls to Frank and he
responds, “We think this
is a sports car compared
to the DC-4.”

he Douglas DC-7 is the ultimate
example of a proud lineage that
began with Douglas’ first fourengine transport, the DC-4. The DC-4,
DC-6, and DC-7 are basically the same
airframe with various stretches to
increase passenger cabin volume and
accommodate different engines.
The DC-4 and the military version,
the C-54, were the most prolific of the
breed with 1,245 DC-4 being produced
during and after World War II. The
DC-4/C-54 was powered by four Pratt &
Whitney R-2000 powerplants producing 1,450 hp apiece. With only
a 73,000-pound maximum takeoff
weight, the civilian DC-4 does not
require a flight engineer.
The DC-4 was the first four-engine
airliner in widespread use in the
United States, but the price of being
first was rapid obsolescence. The more
advanced Lockheed Constellation
came onto the scene immediately following WWII, and Douglas needed a
product that could compete. So it
designed the DC-6.
The DC-6 had the same wing and
airframe as the DC-4, but it was
stretched twice during its production

run, eventually by almost 12 feet to
add passenger space. It was powered
by the larger Pratt & Whitney R-2800
Double Wasp powerplant producing
up to 2,500 hp in the most powerful
versions. The DC-6 could carry more
than the DC-4, and it could carry it
farther and faster, but the price for
that was weight. The maximum takeoff weight of the DC-6 had jumped to
107,000 pounds. This added a flight
engineer position to the cockpit crew
by CAA regulation.
The DC-6 was capable and reliable
with 704 airframes ultimately rolling
off the Douglas assembly line, but the
quest for an airliner with more performance eventually drove the
development of the DC-7.
The DC-7 was only 3 feet longer
than the DC-6 and still retained the
same wing originally designed for the
DC-4. The biggest difference was the
Wright R-3350 turbo-compound
engines hanging on the wings that
propelled the DC-7 to a 300-knot
cruise at optimum altitude. Eventually
338 DC-7s were built in three variants
before the jet age eclipsed propellerdriven airliners forever.

in the confusing array of switches and controls
in the cockpit. The overhead panel is completely covered with pressurization, fuel,
de-ice, cowl flap, oil cooler, and heating and
air-conditioning controls.
The glare shield sprouts no less than 10
handles that route the fire-extinguishing CO2
from the bottles in the nose-gear bay around
to the various places in the airframe where it
may be needed.
The pedestal between Frank and me bristles
with various levers and controls. The fuel system alone has six levers on the forward
pedestal to route gas among its eight tanks and
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The Wright R-3350
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Turbo-Compound Engine

A

long with the Pratt & Whitney
R-4360 “corncob” engine, the Wright
R-3350 is the ultimate evolutionary
product of radial engine technology.
The Wright is a twin-row, supercharged,
18-cylinder radial engine and produces
horsepower ranging from 2,200 to more than
3,700 hp. The higher horsepower versions
are turbo-compound engines that employ
power recovery turbines (PRTs).
Much like a turbocharger, a turbo-compound
engine uses high-velocity exhaust gases to
drive a turbine, transferring energy back to
the crankshaft through a fluid coupling. There
are three PRTs on each engine. The Wright
R-3350 was the only production aircraft
engine to use turbo-compound technology.
The Wrights on the DC-7B produce 3,250 hp
for takeoff burning 115/145 octane fuel; 450
of that total horsepower comes from the
PRTs. By using this more or less free energy,
the Wright R-3350 is significantly more fuel
efficient than the Pratt R-2800 engines on
the DC-6 that it replaced. The Wright can
produce 850 more horsepower yet burns
the same amount of fuel as the R-2800.
The Wrights have a unique ignition system.
Low energy ignition is transmitted to the
cylinders where each spark plug has its own
small coil to boost it to high energy ignition.
That energy is monitored by an engine
analyzer that looks for all-the-world like
an old-style oscilloscope. Each of the 144
spark plugs on the aircraft can be monitored
individually, allowing the flight engineer
to diagnose various engine maladies by
interpreting the wave patterns on the small
round screen.
Unfortunately, the added complexity of
the PRT system significantly reduced the
reliability of the R-3350. Also, the 115/145
octane fuel the big Wrights were designed
to run on is no longer available. Using 100
octane fuel the Wrights are de-rated to
2,880 hp for takeoff.
The Wright engine was used in various
military, experimental, and lowproduction-volume aircraft, but the
major civilian usage of the Wright was
in the DC-7, and in most models of the
Lockheed Constellation.
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18 individual fuel cells. Eight levers represent the two sets of throttles,
and four more control the two-stage superchargers that we call “blowers” in radial engine transport parlance. The mixtures, carb heats, gear
and flap actuators, and hydraulic controls are on the back side of the
pedestal where the engineer can easily reach them. A large throttle
reverse gate actuator and a speed brake lever round out the collection.
The speed brake is an ingenious device. Like most aircraft, the DC-7’s
limit speed for landing gear operation is determined by the nose gear.
The speed brake lever manually pulls the gear uplatches and drops the
main gear only. The main gear can be dropped via the speed brake lever
at 255 knots. Retracting them again, though, requires you to slow to 170
knots and lower the gear completely; only then can it be retracted. This
limits the use of speed brakes to situations where you’re high and fast on
final and probably don’t want to retract the gear again before landing.
All airliners have an alternate method of determining if the gear is
down, and the DC-7 is no exception. For the main gear, the pilot on the
side in question yanks open his window (you can fly with the window
open), sticks his head out into the slipstream, and looks back at the gear
to view a painted target only visible when the gear downlock is engaged.
I comment to the flight engineer, “Flying with the window open must be
fun in January.” He says, “Try flying in South America with a load of
fresh-cut meat. We never close ’em; keeps the flies down.” Ah, the glamour of flying golden age transports in the 21st century.
The one thing noticeably absent to lightplane pilots are any propeller control levers. The props are electrically controlled by toggle
switches that increase and decrease rpm. Electric props are standard
equipment on big radials. The Convairs I flew 30 years ago had the
exact same little toggle switches to control propeller rpm.

Before flying the DC-7, Jeff and Sully spent considerable time individually with instructor
Frank Moss becoming familiar with the cockpit. “We’re not burning 500 gallons an hour
while we’re doing that and it’s a lot more relaxed atmosphere,” Frank said. “We start by
running the checklist, running the checklist, and running the checklist.”

Second-in-Command Type Rating

Instructor Frank Moss endorses Jeff Skiles’ logbook and signs him off for his checkride.

I

n the United States all aircraft weighing more than 12,500 pounds maximum
takeoff weight require a special rating to operate as pilot-in-command; it’s called
a type rating. Six years ago the FAA created a new second-in-command (SIC) type
rating to bring the FAA rules into compliance with international standards on pilot
certificates. All pilots flying outside the United States in foreign airspace who are flying

as second-in-command of an aircraft required to have two pilots
must have an SIC type rating in that aircraft. This does not apply,
however, to aircraft flown solely on domestic flights within the
United States.
The training required for a second-in-command type rating
has no specific hourly requirements and is equivalent to that
required for a multiengine aircraft checkout. Ground training must
be given in systems, limitations, and normal, abnormal, and
emergency procedures. Flight time must be logged in the aircraft
or a simulator to include three takeoffs and landings to a full stop
as the sole manipulator of the controls, engine-out procedures,
and crew resource management training.
There is no flight test required for an SIC type rating. The pilot
applicant must receive familiarization training as required by FAR
61.55(b) from a qualified pilot-in-command or an authorized
flight instructor who holds a type rating for that aircraft on his/her
pilot certificate. The training pilot must sign an authorization in
the applicant’s logbook. The applicant can then fill out an FAA
Form 8710-1 Airman Certificate and/or Rating Application and take that and his/her
logbook to an FSDO and have the SIC type rating added to his/her certificate.
This has launched a new opportunity for operators of large, older airliners and
warbirds to offer SIC training courses that allow the students to walk away with
something of tangible value on their pilot certificate.
www.eaa.org
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“ It is possible engine
may fall off its mounts.”
Wow! That would be
a bad day!
In their heyday, the four-bladed propellers could drive the DC-7 to 300-knot cruise
speeds, but they are also intricate and failure-prone devices. Runaway propellers are a
danger on all large radial engine transports
and can have catastrophic results as the big
propellers overspeed uncontrollably and
drive the engines.
The flight manual contains a series of escalating remedies for the situation that only
begins with slowing to minimal airspeed to
aerodynamically control the propeller. Once
the propeller has slowed to
a leisurely pace, the pilot can feather it, shutting down the engine. This was universally
referred to as “punching it out” when I flew
Convairs, because of the fact that you push a
big red button to operate the feathering solenoid. If this fails to control the prop overspeed,
however, the aircraft manual commands a
deliberate engine seizure, but only after
removing passengers and crew members from
the area within the arc of the propeller rotation. The fire handle is then pulled, shutting
off oil supply to the offending engine and forcing the seizure. This is a dangerous operation
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because the heavy propellers can tear away
from the aircraft occasionally, taking the
engines with them as they go.
Fire is a big concern in these old airliners. Not only are there four engines that
could possibly catch on fire, but there are
also four gas-powered heaters scattered
around the airframe. One controls the cabin
heat while three others, one in each wing
and the third back in the tail, are for the
heated leading edge de-icing system.
To help diagnose engine fires the Eastern
Air Lines Flight Operations Manual from 1953
goes so far as to show a two-page illustrated
chart that a pilot can use. By comparing the
amount, color, and derivation of the smoke
(exhaust, cowl flaps, and accessory section), a
pilot can use the chart to determine the cause

and the possible solution to the problem.
Remedies range from “Record in Form 1 and
monitor condition” to “Fire has progressed to
extremely dangerous stage. There is no remedial action. Prepare to make emergency
descent and landing,” and it goes on to caution,
“It is possible engine may fall off its mounts.”
Wow! That would be a bad day!
In recognition of the Wright R-3350’s
less-than-stellar reputation for reliability in
airline operations, Douglas was thoughtful
enough to provide three engine performance
charts in its aircraft manual to help operators get their aircraft home.
The DC-7B has a massive carbon footprint burning 500 gallons an hour, and each
engine holds 48 gallons of oil. According to
the 1953 Eastern Airlines aircraft manual,
anything under 3-1/2 gallons an hour is
termed “normal consumption.”
The sun has long ago disappeared below
the horizon as I begin my approach to Fort
Myers; 120 BMEP opposite the numbers, gear
down, flaps 20, landing checks complete. I’m
at 150 knots so I want a wide pattern. With
the runway all but disappearing over my left
shoulder I turn base. “Flaps 30.”
Rounding out onto final I follow the
PAPI visual glideslope to the runway while
slowing to 115 knots approach speed. Greg
adjusts the power to maintain VREF. He acts
as a kind of human autothrottle. “Flaps full.”
The landing lights pick up the pavement in
their interconnected beams as the DC-7
swoops down to the runway for a landing
not unlike the thousands of others it has
seen in the 54 years since it rolled out of the
factory doors in Santa Monica. But how
many more will follow is in question.
This DC-7 is the only DC-7 currently flying passengers in the world, and it may well
be the only flying DC-7 of any sort. We lament
the dwindling number of Ford Tri-Motors
and DC-3s, but most certainly the passenger
DC-7 tally has been reduced to just one.
Today, the Historical Flight Foundation offers
flight experiences and even training toward
SIC ratings, allowing you to join this dwindling and exclusive club of DC-7 passengers
and pilots. Take the opportunity to experience the golden age of airline transport
before it, too, is gone.
Jeff Skiles, EAA 336120, is EAA Vice President of Chapters
and Youth Education and flies a 1935 Waco biplane.
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