Chester Nimitz and the Development of Fueling at Sea

by Thomas Wildenberg

© 1993 by Thomas Wildenberg

When Admiral Chester W. Nimitz took command of the remnants of the United States
Pacific Fleet on 31 December 1941, he could not have foreseen the dramatic events that
would culminate in the Navy's spectacular victory at Midway six months hence.
Although a great deal has been written about the intervening carrier raids and the Battle
of Midway itself, the critical contribution of fueling at sea during this period has been
frequently overlooked. Yet fleet oilers, mostly those of the new Cimarron (AO 22) class,
accompanied every task force during this period, providing underway refueling for both
the carriers and their escorts (see table). West of Pearl Harbor there were no advanced
bases or protected anchorages that could have been used for this purpose. Fast carrier task
forces, however, were prodigious users of fuel, and it is doubtful whether these raids
could have been conducted had the Navy not perfected the technique of fueling at sea
prior to the commencement of hostilities." Admiral Nimitz's role in developing the
procedures used in refueling ships at sea is not generally known, even though he was one
of its earliest pioneers.

Nimitz first became acquainted with the problem of fueling at sea while serving aboard
the USS Maumee, commissioned on 23 October 1916 as the Navy's second fleet oiler.%
Because of his prior experience with diesels, Nimitz, then a lieutenant, had been
appointed to supervise the construction and installation of the ship's engines, the Maumee
being the first large US naval vessel equipped with this type of power plant. After the
ship was completed,



Lieutenant Nimitz was assigned to the Maumee as executive officer and chief engineer.
This arrangement—a billet combining traditional "line" duties with engineering duty —
was not unusual for naval vessels such as the Maumee, which had a relatively small crew.

After an extended shakedown cruise, the Maumee participated in fleet training exercises
in the Caribbean, where she was actively engaged in the business of delivering oil and
water to all types of vessels, both large and small.* Under the prevailing doctrine, fueling
between ships at sea was conducted only in protected waters with the vessels moored
together. As the Maumee's crew gained proficiency during the exercise in the use of their
specialized fueling gear, they began to discuss the possibility of refueling ships while
underway and made tentative plans to test this concept. The ship was much too busy
supporting the fleet to conduct experiments at sea.

Once the ship returned to port however, the men of the Maumee under the command of
Lieutenant Commander (later Captain) Henry C. Dinger, began serious efforts to devise
an acceptable means of refueling destroyers at sea while underway.> Although
preliminary experiments with this important innovation had previously been conducted
between the USS Arethusa and the destroyer USS Warrington, they had been attempted
only in a calm sea.® The Maumee's crew began by obtaining blueprints of the various
classes of destroyers showing the location of fuel filling valves, chocks, bitts, and strong
points for towing. After careful study, they made up sketches indicating the fueling gear
and towing rigs that would be needed for each class. It seemed only a matter of time
before the United States would be drawn into the conflict then raging in Europe, and the
problem of getting destroyers across the Atlantic may have been foremost in the minds of
the Maumee's officers as they worked out the details of the means proposed for refueling
these ships.

When war was declared on 6 April 1917, the Secretary of the Navy immediately ordered
a division of US destroyers, under Commander Joseph K. Taussig, across the Atlantic to
assist the hard-pressed British fleet in combating the German submarine threat, which
was close to strangling the British Isles. Shortly thereafter, the Maumee was sent to a
position in mid-Atlantic to serve as a mobile fueling station for the destroyers that
followed after, which did not (unhke Taussig's ships) have sufficient range to cross the
Atlantic without refueling enroute.”

Before the Maumee put to sea, Nimitz was assigned responsibility for preparing the
equipment that would be needed during the forthcoming operation. He was assisted by
Lieutenant (j.g.) G.B. Davis, Chief Boatswain's Mate M. Higgins, and Lieutenant F.M.
Perkins, the Destroyer Force Engineer, who had come aboard to assist. Together they
devised a means of refueling destroyers while underway, one that required the Maumee to
tow the destroyer alongside so that fuel lines could be secured between the vessels—a
procedure known as the
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riding-abeam (later called the "broadside") method. The fueling gear they devised
consisted of a ten-inch towing hawser, two six-inch breast lines, and a number of fifty-
foot lengths of three-inch-diameter rubber fuel hoses. The team decided to pump fuel
through two hoses at the same time to increase the rate of flow and thereby reduce the
time needed to refill each destroyer's tanks. The hoses would be attached to the regular
fueling connections on the Maumee, the other end passed to the other ship and inserted
into the open manhole of the fuel bunker to be filled. To keep them clear of the sea, the
hoses would be supported by a wooden hose carrier, or saddle, suspended from the oiler's
cargo booms. These would be rigged in or out and up or down as necessary to facilitate
the fuel transfer.t

The first ships the Maumee met were those of the Fifth Destroyer Division.? All were
750-tonners, with a limited fuel capacity.™® Using the procedures and equipment devised
by Nimitz's team, Maumee successfully refueled the entire division (the Patterson,
Jensen, Drayton, Trippe, and Warrington) in a single day. This marked the first time that
fueling at sea had been used during a wartime operation. It was also the first time that the
transfer of fuel oil between ships underway had been attempted in anything but a flat
calm. Sea conditions during the operation were moderate, with a long cross swell that
caused Maumee to roll from ten to twenty degrees, with considerable pitching. Although
conditions were far from ideal, the Maumee was able to transfer almost twenty thousand
gallons of fuel (at the rate of thirty-two thousand gallons per hour) to each destroyer.
Despite the fact that all crews were "green," the times from approach to disconnect
averaged just seventy-five minutes for each destroyer, even though a hose carried away
while the last ship was being refueled. The entire operation was completed in ten hours
and thirty-five minutes — an extraordinary feat considering the inexperience of the crews
and the poor sea conditions.!

Although Nimitz credits Captain Dinger for the conception, design, and execution of this
important achievement, Nimitz himself was mentioned for his role in preparing and
operating the gear employed.”* Promoted to licutenant commander while aboard
Maumee, he was soon transferred back to submarine duty, becoming chief of staff to the
Commander Submarine Force Atlantic Fleet, a position he held throughout the remainder
of the war. Nimitz would not become involved with fueling at sea again until twenty
years had passed.

During the intervening years the Navy would perfect the riding-abeam method for
refueling destroyers at sea, a procedure continually refined and practiced throughout the
1930s. Attempts were also made to apply this method for larger vessels, but these were
quickly discontinued in accord with the recommendations of the officer in charge of the
initial exercises.' During the middle 1920s, the Navy did conduct experiments with an
alternative approach to fueling capital ships, an arrangement known as over-the-stern
method.
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Though some success was achieved, this approach proved of limited value due to the
small amount of fuel that could be transferred through the single hose then in use.'* The
Bureau of Construction and Repair was authorized to "continue experiments [of this
method] with a view to increasing the rate of delivery of fuel"; however, no additional
work seems to have been undertaken before the project was officially terminated in
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When Nimitz reached the rank of rear admiral in 1938, no further progress had been
made on the problem of fueling large vessels at sea, even though it had been advocated
by one of the Navy's most senior officers, Admiral William V. Pratt. In 1929, when
Commander of the US Fleet, Admiral Pratt had recommended that "battleships and
aircraft carriers . . . be equipped and trained for oiling at sea from tankers by the riding
abeam method."® There is no record, however, that the Navy took any action whatsoever
concerning this suggestion. In fact, the complete absence of any further effort to test the
broadside method on battleships, carriers, or heavy cruisers during the early 1930s
suggests that most officers within the Department considered such an operation simply
too hazardous to attempt under any conditions. It must be noted though, that the Navy
was then operating under such austere budget constraints that funds even for routine
repairs and maintenance were severely limited. Needless to say, no captain wanted to be
responsible for incurring damage to his ship that would involve additional repair costs. It
is easy to understand how this climate could dissuade any commanding officer from



practicing a potentially dangerous maneuver such as then envisioned for refueling large
vessels at sea using the broadside method.
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The first indication of a change in the Navy's attitude came in the fall of 1938, when it
became increasingly obvious that when war came, cruisers and aircraft carriers would be
required to conduct offensive operations far from base. In October of that year, the Chief
of Naval Operations (or CNO), Admiral William D. Leahy, issued a memorandum to the
commander in chief of the U.S. Fleet requesting that he undertake all steps (including the
acquisition of equipment) necessary to develop the means for fueling battleships, carriers,
and cruisers from tankers while underway.'” The impetus for this action appears to have
originated within the War Plans Division of the Office of the CNO, which had prepared a
lengthy draft of Leahy's memo in September.™ Apparently, War Plans had become at that
time particularly concerned with the problem of fueling cruisers and carriers, "especially
when operating or maintaining station in areas distant from [their] own bases.”> What
triggered the war planners' anxiety is not entirely clear; there is considerable evidence,
however, that the high rate of carrier fuel consumption was at the heart of the matter.

This shortcoming had first surfaced during Fleet Problem XV of 1935. While
participating in this exercise, the USS Lexington (CV 2) became critically low on fuel
after just five days of operations.?? During Fleet Problem XVI as well, conducted the
following year, the Saratoga (CV 3) consumed copious amounts of fuel—as much as ten
percent of her total capacity in a single day—when operating aircraft.? The latter
exercise, which involved extensive movements of the fleet from its bases on the West
Coast to Midway Island and back, revealed in general that flight operations by carriers
accompanying the fleet resulted in extremely high fuel consumption for the ships
involved. In order to launch and recover aircraft, a carrier had to steam at relatively high
speed and, necessarily, into the wind—thus usually on a course different from that of the
main units of the fleet. After recovering aircraft, she would need to maintain high speed
again in order to catch up. Steaming at high speeds, of course, used up enormous amounts
of fuel. At twenty-five knots, a carrier’s normal speed for operating aircraft in light winds
or for tryin2g to overtake the fleet, the fuel consumed by the Saratoga exceeded thirty tons
per hour!. At this rate, her steaming radius was only 4,421 nautical miles, much less
than the ten thousand miles (at ten knots) specified by her designers.Z As a result of these
problems, the General Board recommended that the fuel capacity of both the Lexington
and the Saratoga be increased.* It is likely that in the interim, someone in War Plans
decided that the carriers would have to be refueled at sea.

Admiral Claude C. Bloch, Commander in Chief US Fleet, wasted no time in responding
to Leahy's memo. On 27 October 1938, he instructed the commanders of the Battle Force
and the Scouting Force to submit plans and recommendations for refueling the respective
ship types assigned to their commands.”> Admiral Edward C. Kalbfus, Commander Battle
Force, responded with a suggestion that a preliminary study of the information already
available
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on refueling large vessels be made and that a conference be held to outline the scope and
procedures of the prospective tests.2® While data was being collected, Admiral Bloch
assigned responsibility for conducting the tests to Rear Admiral Nimitz, who was now
commander of Battleship Division One.? Nimitz, who would be left on the West Coast
when the fleet cruised to the Caribbean in the spring of 1939 for Fleet Problem XX, was
instructed to conduct the new tests at that time using units of Task Force Seven left

behind with him. %

The selection of Nimitz for this task was quite fortunate, for he was probably the only
flag officer then in the Navy who had personally planned and conducted fueling
operations at sea. Within two weeks of Bloch's order, he had prepared a detailed study of
the problem of fueling large vessels at sea, with references to no less than sixteen
documents, some going back as far as 1925.% Citing the fleet's familiarity with the
broadside method for fueling at sea and the limited capability of the over-the-stern
method, Nimitz recommended "that the fueling experiments . . . be limited to fueling of a
heavy cruiser at sea under favorable conditions by the 'Broadside' (or some
approximation thereto) method.”*’

Nimitz's recommendation to try the broadside approach is not surprising, considering his
prior experience aboard the Maumee. Reading his report, however, one is struck by the
careful manner in which Nimitz structured his argument for testing this method. As
remarked previously (see note 13), the broadside method was still considered extremely
hazardous for any ship larger than a destroyer. The fact that none of the considerable
correspondence regarding procedures to be used mentions any method other than the
over-the-stern approach indicates the extent to which this attitude prevailed throughout
the fleet. Nimitz's report is particularly revealing because it demonstrates his prudence in
overcoming this unfounded bias as well as his willingness to accept the inherent risk of
an untried procedure.

The recommendations put forth by Admiral Nimitz proved remarkably insightful. Instead
of trying to adapt the over-the-stern method, as commanding officers of the "fleet train"
tankers universally proposed, Nimitz had the foresight and courage to approach the
problem afresh and suggest that the broadside method be tried instead. Despite the greater
risk of collision, Nimitz felt that it was important to test the broadside method because of
its potential to deliver fuel at a much higher rate than appeared possible using the over-
the-stern approach. It would significantly shorten fueling time, a considerable concern
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when one recognizes that the relatively slow speeds and straight courses required during
the operation greatly increased the danger of attack by submarine.

Admiral Nimitz proposed to test the broadside method in April using the oiler Brazos
(AO 4) and either the heavy cruiser Chester (CA 27) or Vincennes (CA 44).2" No records
of this exercise have been located. It is known, however, that during the winter of 1938-
1939, extensive station-keeping tests were conducted between the Chester and the
Mugford (DD 389).22 The ease with which the latter were accomplished appears to have
paved the way for the fueling exercises that were subsequently scheduled between the
oiler Kanawha (AO 1) and the aircraft carrier Saratoga.

In the early morning of 13 June 1939, the Saratoga departed the port of Long Beach in
company with the Kanawha, headed for a position off the California coast where the
ships intended to test the feasibility of the broadside method to refuel the Saratoga while
underway. The two ships had spent the previous day at sea practicing the procedures and
maneuvers required, though without actually attempting the transfer of fuel. Upon
reaching the fueling area on the 13th, the Kanawha approached Saratoga to a position
close alongside so that the necessary lines and hoses could be transferred between the
ships. At 10:43 a.m., a breast line was passed to the Kanawha and made fast; it was
quickly followed by a towing line, a telephone line, and two fuel hoses. Pumping of fuel
oil from the Kanawha to the Saratoga commenced shortly after 11:00 and continued
without interruption for several hours, the two ships steaming in company at seven knots
and making at least one course change during the process. A separate hose for gasoline
was also conveyed to the Saratoga so that this fuel too could be pumped aboard. When
the Kanawha cast off at 1:48 p.m., the practicality of the broadside method for fueling
aircraft carriers at sea had been conclusively demonstrated

The broadside method used to fuel Saratoga was quickly adopted by the fleet for fueling
cruisers, aircraft carriers, and battleships, but the shortage of oilers limited further
development of this technique for large vessels. Although the Navy had begun to acquire
new oilers of the fast Cimarron class, budgetary constraints severely limited the number
of ships that could be procured until the "Two Ocean Navy" bill of the late spring of
1940. After the passage of this bill, five more of these "National Defense" tankers were
acquired from the Maritime Commission and quickly added to the fleet. The need for
oilers was so §reat at this time that their fitting-out was given first priority, over new
construction.** Four of the five tankers acquired from the Maritime Commission were
rapidly converted for naval use and commissioned as fleet auxiliaries before the year
1940 was out. By the beginning of 1941, seven Cimarron-class oilers had been
commissioned—the Cimarron (AO 22), Neosho (AO 23), Platte (AO 24), Sabine (AO
25), Kaskaskia (AO 27), Sangamon (AO 28) and Santee (AO 29) — with another, the
Salamonie (AO 26), undergoing conversion.
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As more oilers were added to the Pacific Fleet, it became possible to schedule practice
fueling exercises with them. Unfortunately, the rapid expansion of the fleet after April
1940, coupled with the added logistic support required to maintain the fleet at its
unaccustomed base at Pearl Harbor, continued to strain the Navy's oiler capacity.
Nevertheless, the Kaskaskia was able during her first year of operation to test her fueling
gear off Johnston Island (southwest of Oahu) in fueling exercises with a battleship, a
heavy cruiser, several destroyers, and a submarine.®> The added knowledge gained during
this and similar exercises was applied to 1mprov1ng the equipment and further refining
the broadside method for fueling large ships at sea.’® Instructions later issued for
broadside fueling indicate that one of the vessels involved (usually the larger) was to tow
the other alongside at a comparatively close distance, i.e., forty to eighty feet. This
operation was not considered a dead-weight towing task but rather an "exercise in
position keeping aided by a towline."*> Although the towline was intended to act as an aid
in station-keeping, experienced crews quickly learned that they could make do without it,
leaving JHSt the fuel hoses, their handling lines, and a thin telephone wire between the
two ships.*® Without a towline, one vessel would maintain position on the other by
adjusting her engine speed and using "seaman's eye" to correct for small changes in
course or for drift due to wind so that the two vessels could be maintained on the same
course and speed. While this required excellent seamanship, it simplified the process of
connecting the two ships, reducing the time and effort involved so that a number of ships
in succession could be rapidly fueled.

The perfecting of fueling at sea during these operations opened the door for the wide-
ranging carrier raids conducted during the first months of the war. Nimitz's contribution
to developing this revolutionary aspect of naval logistics should not be overlooked; it is
unlikely that the procedures used to refuel carrier task forces at sea would have been
developed had he not had the confidence and foresight to recommend new tests of the
broadside method for large ships. It is uncertain what effect such a failure would have
had on the early carrier operations, but it seems unlikely that these raids would have been
conducted without the timely development of the fuehng—at-sea procedures finally
demonstrated by ships assigned to Task Force Seven.®

Early Operations Involving Fleet Oilers

Task Force (Carrier) Oiler |Actions 'Strike Date
\December 1941
TF14 (Saratoga) Neches Relief of Wake (canceled because of fueling
problems)
lJanuary 1942
. . . i
TF 11 (Lexington) Neches Strike on Wake (canceled after Neches loss)




TF 8 (Enterprise) Platte Strikes on the

TF 17 (Yorktown) Sabine Marshalls and Gilberts | -2 T ebruary 1942

[TF 16 (Enterprise) ]Sabine Bombardment of Wake E24 February 1942
Guadalupe
Platte Strikes on Salamaua

¥: 1.17 gg;gmt’;?) Tippecanoe |and Lae on the New 10 March 1942

g Neosho Guinea coast

Kaskaskia

TF 18 (Hornet) Cimarron : ;

TF 16 (Enterprise) Sabine Tokyo raid 16 April 1942

2 i Kaskaskia

s %ﬁﬂgﬁ% ) Tiopecanoe |Battle of Coral Sea 7-8 May 1942

Neosho*
: Platte
TF 16 (Enterprise,Hornet) | .. ; X
TF 17 (Yorktown") gﬂ;ffgg;e Battle of Midway 6-7 June 1942

* Sunk by enemy action

With the exception of the Tippecanoe and Neches, both of which were built in 1920, all
listed oilers were of the new (eighteen-knot) Cimarron class.
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