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Automation of Manual Resuscitator (‘Ambu’ Bag)
Author: Andrew Zaske, VP Sales and Marketing  

OPEN SOURCE DESIGN CONCEPT

Tolomatic provides key products that support the operation of a wide variety of industries including 
essential businesses in food, medical, pharmaceutical, automation, and life sciences.   We are doing 
everything we can to support the global fight against this virus including prioritizing all COVID-19 projects 
to the highest level possible.  

The world’s attention has been captured with the current 
COVID pandemic and the potential global shortage of 
ventilators.  Tolomatic noticed a couple ‘open source’ 
design concepts that were posted on the internet.  As 
a company focused on motion control solutions, we 
wanted to explore additional ways to mechanically 
actuate an ‘Ambu bag’.  

Benefits:
•  Automating the manual process to 

enable non-invasive positive pressure 
ventilation for extended periods of time 
(days or weeks).

•  Ability to quickly change out the manual 
resuscitator package for new patients.

•   Ability to change not only the frequency 
of the induced respirations but also the 
volume.  This is not possible with fixed 
displacement rotatory devices.  

Key Components:
• Medically approved manual resuscitator package and 

extended tubing (Ambu bag).

• Tolomatic linear actuator  
ERD (left) or BCS (right)

• Servo motor & drive

• Simple control solution

• Rod-end ‘puck’ for bag compression

• Box for holding the manual resuscitator and mounting 
the actuator

Cutaway view of Tolomatic ERD Rod 
Style Screw-drive Electric Actuator

Cutaway view of Tolomatic BCS Rodless 
Screw-drive Electric Actuator
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We put our engineering, sales and operations team in motion, and had some ideas for new designs that 
would offer some advantages versus a simple motor and camming design or a pneumatic cylinder.  Within 
one week we have created two concept designs that use screw driven linear actuators.

Both of these screw driven linear actuators convert rotary power from a servo motor into linear motion.  
This device now can control the velocity, the acceleration and the distance of any move at any point in 
time.  Our mechanical device requires a servo motor, drive and some sort of control program.  There 
would also need to be a user interface that could be done by knobs and switches, an HMI screen or a lap 
top computer.

Some unique ways that controlled linear motion brings to this normally manual means of ventilating:
•  Complete control over the ‘tidal volume’ air flow to the patient.  This would provide the ability to vary stroke 

length, vary the stroke frequency, and independently vary the speed of either down stroke or return stroke.  
This would allow adjustment for patients of almost all ages and sizes to get the proper amount of air. 

•  This is a robust solution offering reliable long life, and has the ability to integrate in some alarm features in 
case of motor faults or possible sensors around the airflow quantity and quality.

•  Because of the controlled motion of a linear device, the linear actuator can provide air flow that is more 
similar to that of manual ventilation is more easily achieved 

•  Without using complex software algorithms to adjust speeds and stroke lengths, cam-style designs 
produce diminishing levels of air flow at to the mid-stroke and then finish with a lot of air through 
completion of a compression cycle. (see the diagram)

•  Linear devices can quickly accelerate up to speed and maintain velocity over a commanded 
distance providing more continuous volumes of air per compression sequence, and a more 
typical breathing cycle.
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The use of these motion concepts and proven industrial grade mechanical assemblies can be reliably used 
and further refined for both emergency medical use or in the development of next generation medical 
equipment.

Tolomatic is a leading US manufacturer of electric linear actuators, pneumatic actuators, and power 
transmission products, based in Minnesota.  We stand ready to offer our motion control expertise to help 
solve critical challenges during this time.
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Figure 1: Motion profile of a 
              cam style apparatus

Figure 2: Motion profile of a 
               linear style apparatus

Typical breath

VE
LO

CI
TY



Also Consider These Other Tolomatic Products:

The Tolomatic Difference Expect More From the Industry Leader:

All brand and product names are trademarks or registered trademarks of their 
respective owners. Information in this document is believed accurate at time of 
printing. However, Tolomatic assumes no responsibility for its use or for any errors 

that may appear in this document. Tolomatic reserves the right to change the design 
or operation of the equipment described herein and any associated motion products 
without notice. Information in this document is subject to change without notice. 
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Visit www.tolomatic.com for the most up-to-date technical information

Pneumatic Products
Rodless Cylinders: Band Cylinders, 
Cable Cylinders, Magnetically 
Coupled Cylinders/Slides; Guided 
Rod Cylinder Slides

“Foldout” Brochure #9900-9075 

Electric Products
Rod & Guided Rod Style Actuators, 
High Force Actuators, Screw & Belt 
Drive Rodless Actuators, Motors, 
Drives and Controllers

“Foldout” Brochure #9900-9074 

Power Transmission Products
Gearboxes: Float-A-Shaft®, Slide-Rite®;  
Caliper Disc Brakes; Planetary Roller Screws

“Foldout” Brochure #9900-9076 

 EUROPE
Tolomatic Europe GmbH
Elisabethenstr. 20
65428 Rüsselsheim
Germany
Phone: +49 6142 17604-0
help@tolomatic.eu

INNOVATIVE 
PRODUCTS

Unique linear 
actuator solutions 
with Endurance 
TechnologySM 
to solve your 
challenging 
application 

requirements.

FAST  
DELIVERY

The fastest delivery 
of catalog products...  
Built-to-order with 
configurable stroke 
lengths and flexible 
mounting options.

ACTUATOR 
SIZING

Online sizing that 
is easy to use, 

accurate and always 
up-to-date. Find a 
Tolomatic electric 
actuator to meet 

your requirements.

YOUR MOTOR 
HERE

Match your motor 
with compatible 
mounting plates 

that ship with any 
Tolomatic electric 

actuator.

LIBRARY 

Easy to access CAD 
files available in 
the most popular 
formats to place 
directly into your 

assembly.

TECHNICAL 
SUPPORT

Extensive motion 
control knowledge: 

Expect prompt, 
courteous replies to 
any application and 
product questions 
from Tolomatic’s 
industry experts.

Certified site: Hamel, MN

 CHINA
Tolomatic Automation Products  
(Suzhou) Co. Ltd. 
(ServoWeld® inquiries only)
No. 60 Chuangye Street, Building 2 
Huqiu District, SND Suzhou 
Jiangsu 215011 - P.R. China
Phone: +86 (512) 6750-8506
Fax:  +86 (512) 6750-8507
ServoWeldChina@tolomatic.com
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Contact Us
 • Go to tolomatic.com and click on “Ask an engineer “ or “Contact Us”

 • Emailto: sales@tolomatic.com

 • Call (800) 328-2174 or (763) 478-8000

 • Contact: Andy Zaske at Andrew_Zaske@Tolomatic.com 

 • Address: 3800 County Road 116, Hamel, MN 55340

Call To Action… In an effort to support the global 
need for medical ventilators, Minnesota based 
Tolomatic has dedicated a team of engineers to 
the development of highly efficient emergency 
ventilator concept systems using electric linear 
actuators. The proposed technologies are the first 
step in making creative and reliable ventilators for 
patients around the world. Tolomatic’s hope is to 
spark interest and conversation with other potential 
partners in developing a final solution that can be 
submitted for approval.  

LINKS…Tolomatic Covid-19 webpage, You Tube, 
Linked In, Twitter, FaceBook 
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