Page 4 7

Larly Superchargers

By PETER M. GROSZ

A BREF REMEWCF THE BEG NN NGS CF GERVAN
Al RCRAFT SUPERCHARGER DEVELCPMENT, 1917- 19

I NTRCDUCTION (Froma letter by the author)

The article in a previous issue of the
JOURNAL (Surmer 1967, p. 99) entitled "Turbo
Super char ger Devel oprent, Evolution to First
Qperational Use" by Msgt. Merle A nsted was
extrenely informative, particularly in cover-
ing the salient U S pioneering work in this
field.

The reason for witing this is twofold:
first, for the sake of historical conpleteness
it is felt that the early German experinents
wi th superchargers shoul d be nentioned, and
secondly, our readers shoul d be interested.
Mich of the German work during WVI was never
publ i shed since it was purposely hidden from
the Allied Aeronautical Control GCommission
teans in 1919. Even when it was rel eased,
the German work was nore or |ess disregarded
by the rather nationalistic press of the vic-
tor nations. The fact is that the Germans
were certainly well ahead of the Allies in
super charger devel opnent and application at
the end of the First Wrld Var.

Encl osed is a brief outline which, |
believe, wll place this developnent in its
proper historical perspective.

(signed) Peter M G o0sz)

SPRING - 1968

The Gernans devel oped superchargers during the
latter part of Wrld Wr | to increase the altitude
performance of their aircraft. They had al ready
brought out the so-called "high-altitude", over-
conpressed aircraft engines, particularly the BW
Illa and Maybach M |Va, which enabled their |ong-
range reconnai ssance nachines to fly out of the
reach of Allied fighters. |In order to extend high-
altitude perfornance even further, German conpani es
were actively engaged in the design, construction
and testing of turbo-superchargers and other super-
charging techniques. The firns S enens-Schuckert,
Dai M er, Brown-Boveri, AEG and Schwade built super-
chargers which were tested on a variety of aircraft
ranging from single-seaters to multi-engined giant
bonbers.

The Dai mber Motorengesel | schaft, builders of
the Mercedes engine, was the only conpany that con-
structed a Roots-type supercharger. These were
tested on a Halberstadt Cl.11 and an Al batros D Va,
Tests showed a 50% i ncrease in engi ne performance
at an increase of 150-200 rev/mn. The A batros
D Va showed a marked increase in its rate of clinb.
These Roots-type superchargers were either gear or
belt driven fromthe propeller end of the crank-
shaft. (Fgures 1 and 2).

O the whole the centrifugal superchargers
showed better and nore pronmising results during
tests than the Roots-type bl owers. GCentrifugal
superchargers were generally driven through gears
and nmounted at the crankshaft end opposite the pro-
peller. On giant aircraft, such as the Staaken
RWM 30/16 and DFWR || 16/16 the supercharger was
nounted in the fusel age and driven by a separate

Albatros D.Va, Mercedes
180 hp engine with Roots

: type supercharger, was
/ teted in 1918.  (Photo -
ot pye .

Grosz  Collection)
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The Daimler-built Roots-type
supercharger for the Mercedes
D.lla engine was mounted un-
der the fusdlage of a Halber-
stadt CL.II for test. This
was chain driven with the
chain going round a sprocket
on the rear of the propeler
hub. (Photo - Gross)

Figure 1 - below - diagram
of the sdemounted Daimler
Roots  Supercharger  for
Mercedes D.llla  engine.
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The Sahwade centrifugal supercharger was mounted at the rear of the 110 hp Oberursel Vr. |Il.

126 hp Mercedes engine. The supercharged air was bonmber with a standard ceiling of 4,000 neters
led to the engines through a network of |arge pipes. (13,124 ft.) was able to reach 6,000 neters (19,686
The Schwade supercharger was test flown in a ft) with eight persons aboard (rather than the stan-
Fokker Dr | triplane powered by a 110 hp Oberursel dard crew of 3-4) using this supercharger (Figure
U 1|l engine (Figure 3). These tests and the gov- 7 shows the barogram of the flight). AEG also had
ernnent acceptance tests were very successful and a supercharger for R-planes (giant bonbers) under
in late 1918 it had been planned to place a sub- test, driven by a 160 hp Mercedes engine.
stantial quantity of Schwade superchargers into Brown- Boveri was particularly active in super-
nmass production for operational use. charger developrment. Its first design, driven by a
The Siemens-Schuckertwerke built superchargers 120 hp Mercedes engine, was a four-stage supercharger
for the 260 hp Mercedes D IVa and their own Sienens- mounted in the Staaken R 30. The conparative clinb
Hal ske Sh Il and Sh IIl rotary engines. (Figures curves (Figure 8) show a remarkable increase in rate
4 and 5). These were under test at the war's end. of climb and ceiling. Larger installations were
AEG achi eved good results with a three-stage under construction for future giant bombers.
super charger operating at 10,000 rpm nounted on a The German wartinme superchargers, all built in
260 hp Mercedes D IVa engine (Figure 6). An AEG GV 1918, wutilized alum num case castings and conpressors
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Figure 4 - left - Semens-Schuckert supercharger on Mercedes D.IVa and at right Figure 5 on Semens-Halske
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Figure 6 -
fugal

left -

supercharger

the Schwade centri-
mounted  directly

on the rear of the Mercedes D.IVa
crankshaft.
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Fig. 7 - above - a baro- MINUTES
gram of an AEG G.V

flight with 8 persons
aboard which reached
6,100 meters altitude,
using the AEG-developed
supercharger. Date -

30 July 1919

DFW RIlI 16/17 had its
supercharger  inside  the
fuselage with the main
power plants. The com-
pressed air was ducted
outside the fuselage to
the engines behind the
auxiliary  power unit,
which, in this case,
was a 120 hp Mercedes
engine.
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DFW RIl 16/17, a modification attempt to catch up with other German R-types in performance. Built in
Feb. 1918, it was first floon on 22 Jan. 1918. (Photo - Peter M. Bowers, reproduced here through the
courtesy of the authors of The German dants (Putnam), Peter M. Grosz and George W. Haddow).
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The auxiliary power unit installation in the Figure 8 - Barogramm, Saaken R.30 climb curves
DFW Rl 16/17. (Photo - Grosz) without (1) and with  (Il)  Brown-Boveri supercharger.

made of special alloy steel and the gears of chrone
ni ckel steel.

Al though details are scanty, it should be men-
tioned that during the war, the Gernmans produced
prelimnary designs for an exhaust driven super-
charger. It was never constructed due to its ex-
cessive weight and the lack of data concerning the
effect of the back pressure on engine valves and
other parts.

Finally, some attenpts were nade to achieve
better altitude perfornmance by using liquid oxygen
to enrich the carburetor intake air. These tests
were unsuccessful since the additional oxygen at
altitude had a deleterious effect on an engine
that was already operating near its tenperature
limts.

Right - Centrifugal compressor, air ducts and 120 hp
Mercedes engine in Staaken RVI 30/16. (Grosz)
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