




WHITE PAPER I No. 47 I Page 3

The Balance Master Function: The Balance Master sens-
ing technology of the Eppendorf X-Drive ensures vibration-
free shaking of any load and speed scenarios. With only 
one initial calibration of the Balance Master system during 
set-up, the shaker is optimized to work in its distinct con-
figuration, e.g. as single unit or in the middle or on top of 
a triple stack. The shaker is optimized now to run smoothly 
and vibration-free for most of the shaking applications. The 
Eppendorf X-Drive’s integrated Balance Master Function 
measures continuously and in real time the vibrations on the 
platform. Possible imbalances, e.g. caused by very uneven 

load distribution or extreme heavy loads, will be detected im-
mediately by the system and the speed decelerates to a safe 
speed instead of stopping the device. The culture growth is 
not interrupted. The shaker notifies the user and provides 
step-by-step guidance to adjust the counterweight to run the 
shaker at the targeted speed [Balance Master Optimization, 
see Figure 3]. Balance Master assures that the shaker always 
runs smoothly no matter what load or speed is applied. And 
this assures proper, reproducible growth results and longev-
ity of the shaker.

S44i Innova 44 Competitor I Competitor T Competitor K 

Load 35.4 kg 19.5 kg 5.5–15.5 kg (depending on speed and orbit) 32 kg* 25 kg* 

Speed 
limitation 
in stack 

No limitation 2.5 cm orbit:
300 rpm for double stack 
250 rpm for triple stack
5 cm orbit:
300 rpm for double stack
250 rpm for triple stack

2.5 cm orbit:
350 rpm  for top unit in double stack
350 rpm for middle/top unit in triple stack
5 cm orbit:
250 rpm for  top unit in double stack
20-250 rpm for middle / top unit  in 
double stack

No limitation No limitation

Table 1: Load capacities on the perforated universal platform of different shakers (accessories not included) and limitations in speed in 
stacked configurations (according to technical information, *no information if with or without platform).

Figure 2: 
A Innova S44i in double-stacked configuration. 
B Universal platform loaded with various sizes of Erlenmeyer flasks.

BA
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Balance master detects an out-of balance situation, decelerates 
speed and notifies the user.

Step 2: Start Balance Master Optimization to detect the optimal 
counterweight position. 

Step 1: Go to speed function and tap on Balance Master Optimi-
zation Icon if you want to adjust the counterweight to run 
the load at the targeted speed.

Step 3: Balance Master detects the optimal counterweight 
position and indicates the adjustment value in the end (here -4).

2

1

Step 4: Adjust counterweight manually by turning the counterweight adjustment knob in + or – direction. E.g. if the initial value 
was 10 and the new indicated value is -4 move the knob to position 6. 

Figure 3: Balance Master Optimization: Process of optimization and counterweight adjustment in case of an imbalance situation. 
1 = Sub-platform handle. 2 = Counterweight adjustment knob. The detailed process is described in the operating manual [2]
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Universal Platform

Erlenmeyer Size S44i Innova 44 Competitor I Competitor T Competitor K 

125 ml 81 39 78 (100 ml) 39 50

250 mL 49 30 45 30 40

500 mL 36 24 27 24 27

1 L 20 14 18 12 16

2 L 13 8 11 11 9

2.8 L Fernbach 8 6 7 6 5

3 L 8 6 8 No fit of clamps > 
2.8 L

8

4 L 8 6 7 5

5 L 6 6 5 5

Table 2: Maximum platform capacity for Erlenmeyer clamps on Universal and dedicated platforms of different shakers (according technical 
information) without installed options. 

Dedicated Platform

Erlenmeyer Size S44i Innova 44 Competitor I Competitor T Competitor K 

125 ml 86 60 / 61 60

250 mL 53 40 48 40 40

500 mL 39 24 31 24 26

1 L 23 15 19 15 16

2 L 15 12 13 12 9

2.8 L Fernbach 8 6 / 6 /

3 L / / 9 No fit for clamps 
>2.8 L

8

4 L 8 6 8 5

5 L / / 6 4

Platform capacity: With a more durable drive and the 
possibility to adjust counterbalance, the platform capacity 
can be expanded too. The Innova S44i offers the highest 
capacity compared to competitive shakers [Table 2] in both, 
universal and dedicated platforms. The Universal platform 
allows for mixing clamps of different sizes and other 

accessories on a single platform and can also be used with 
sticky pads. Dedicated platforms come pre-installed with 
clamps of only one size. They will hold a greater number of 
flasks but do not offer the flexibility to mix other accessories. 
Easy access to the platform is provided by the slide-out 
platform function with quick-release handle [Figure 4].
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Summary 

In conclusion, the high capacity Eppendorf Innova S44i is perfectly suited for all microbiology shaking applications provid-
ing years of reliable operation. With the new Eppendorf X-Drive, the shaker can now bear a heavier weight load and more 
vessels on the platform with the highly uniform shaking performance of the Innova shakers. The integrated balance master 
function with real-time sensing technology gives the user maximum ‘peace of mind’ that the shaker runs smoothly. With the 
option to adjust the counterbalance there is hardly a limit in load scenarios anymore. 

[1] Thomson Ultra Yield™ Flasks. https://htslabs.com/uyf/  
[2] Operating Manual Eppendorf Innova S44i. www.eppendorf.com

About Eppendorf

Eppendorf is a leading life science company that develops and sells instruments, consumables, and services for liquid-, 
sample-, and cell handling in laboratories worldwide. Its product range includes pipettes and automated pipetting systems, 
dispensers, centrifuges, mixers, spectrometers, and DNA amplification equipment as well as ultra-low temperature freezers, 
fermentors, bioreactors, CO2 incubators, shakers, and cell manipulation systems. Associated consumables like pipette tips, 
test tubes, microtiter plates, and disposable bioreactors complement the instruments for highest quality workflow solutions.

Eppendorf was founded in Hamburg, Germany in 1945 and has more than 3,000 employees worldwide. The company has  
subsidiaries in 25 countries and is represented in all other markets by distributors.

Figure 4: A Universal platform for flexible placement of multiple accessory formats. The slide-out mechanism allows easy access to 
flasks. B Example of a dedicated platform, which comes pre-mounted with one size of clamp.
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