DESIGN APPLICATIONS

Applying Zero
Backlash Brakes in
Magnetic Therapy

Neuronetics develops a device using power-off brakes
to deliver transcranial magnetic simulation therapy as a
non-pharmaceutical approach to treating depression.

BY FRANK FLEMMING, OGURA INDUSTRIAL CORP.

Major depression isa serious medical disorder
affecting more than 14 million American
adultsevery year. Often a debilitating condi-
tion, depression results in a persistent state of
sadness which interferes with an individual’s
thoughts, behavior, mood and physical healch.
Common treatment for sufferers involves
pharmaceutical products prescribed by
phy:

professional counseling will usually help
patients manage the negarive effects of de-
pression but for some, anti-depressants fail to
provide improvement.
sultin complete incapacitaion of the patient
and hospitalization.

Asanalternative to the pharmaceuti-
cal approach to depression treatment,
Neuronetics Corp. of Malvern, PA has
designed the NeuroStar TMS 1|

Extreme cases can re-

The NewStar

Treatment Coil

Prefrontal
orte

T

MS Therapy System uses a treatment coil as part

magnetic stimulation) Therapy System.
TMS is a non-invasive, non-systemic treat-
ment for depression that applies a highly
focused, pulsed magnetic field to stimulate function
in targeted brain regions. NeuroStar TMS Therapy is
performed in a physician's office. Each treatment lasts
about 40 minutes and takes place daily for four to six
weeks. To date, NeuroStar reports that there have
been none of the physical effects reported thar are
commonplace with drug treatment. Patients can
immediately recurn to normal daily activities.

ssion that applies

fepressior
a hlghly focused, pulsed magnetic feld to stimulate function in
targeted brain regions.

article in The Wall Street Journal ticled,
» Magnets for Mental Illness,”
creasing research into techniques to stimulate
or calm the brain with clectricity, magnets, ultrasound
and infrared waves. The article nores that “of the new
brain-stimulation therapies, the most developed

is transcranial magneric stimulation, (which was)
cleared by the FDA in 2008.”
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Designing the TMS Device
NeuroStar engincers developing the
TMS treatment needed a reliable means
of holding the treatment coil in place
during therapy sessions and turned to
Ogura Industrial Corp. for suggestions.
This was a major design consideration
asitis necessary for the magnetic treat-
ment coil to be able to be positioned in
differentaxes of motion to accommo-
date the different physical characteris-
tics of individual patients.

For operator convenience, depressing
one buton releases all the Ogura brakes,

RNB electromagnetic spring-applied
brakes from Ogura Industrial Corp. are
spring-set type brakes, providing rapid
torque buildup. They are available in two

tothe
system. The counter-balanced gantry can
beextended or retracted as well s rotated

tages, 90 and 24V dc.

coil is adjusted to the individual patient.

around the mase. Thetherapismanualy thoughtvas nota primary design
i effective i ,costo
locat o lisposi-  RNBi Power

e s ‘argeted brain
region, the button s released and the
Ogura power-offbrakes lock and hold
thecoilin position for the duration of the
procedure. Should the position need to
be readjusted, the one-button operation
provides for simple repositioning.

Once the patientis reclined in the
weatment chair, the treacment coil is po-

is minimized since the RNB s only en-
ergized while adjusting the system to the
individual patient. During treatment
the RNBis static, stable, non-interfer-
ingand power-free.

Spring Set Brake Details
The Ogura RNB-1.6Z zero backlash
brake wsed n the TMS systemisaslf-

sitioned so that fo- m for
cusedon ions of the brain. It & mtaryshzﬁswnh
ritical he coil s positioned high
and therapy commences, noslppingor Power off(ors sp...,g ser) brakes use
The  coil

magnetic pulses gcnerar:d by the rcar-
ment coil must remain on the targ:

aryplacs o squeeze or clampa rotating

area of the brain.
RNB elec(romagn:u( spring applicd
hold

disc. When th
spin frecly again, a dc clectromagnetic
field s used toactagainst the spring
forces, rel

the mastand gamryarm om.ems

Most spring set brakes contain a bit of

These brakes, designed for holding
and emergency braking, arc considered
power-off brakes in that no power is
needed to hold the brake, duc to the
useofaspring to keepitin place. Inad-
dition, the zero backlash feature of the
RNB désisn dlirisaved the possbil

radial air gap or looseness between the
rotating disc and the customer’s shafc.
Thisis called backlash, and in most
ications is not an issue. However,
in exact positioning applications, like
Neuronetics TMS, backlash is det-
rimental o system pzrfnrmzn(e. To

P
of flutter or drift of the gantry arm and

suitable for Nenmneucs positioning

Furthermore, because the RNB isa
power-offbrake, there is also no clectri-
cal signal to interfere with the TMS
system during use. Power is only applied
o release the brake when the treatment
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unique
hub/xpnngasscmbl
For Neuronctics TMS, Ogura useda
machined stcel drive hub (affixed to the
customer'sshaft using a key and two
seus screws). This drive hub s fixed to
Ay 2011



Oguraslow neria | fric- bli s fla- Thiswasan important consideration
tion disc. g, yer lex- befe bl inthe TMS design.since quictopera-
i Ce d by th tion s nti

radialtorque while smoolhly floing ofthrcecoil springs caprurcd i preci- ment.Since rheRNB powcrv(’fbrakcs
(axially) during braking. ion ed cavitics. These springs ly cnergi

Ogurs hgh cocfficient friction ma-  apply even p ! coili it
erialis bonded to dcomp disc <ol onc:punmoplacc,nxheldxcur:ly
pltcand backing plte, bothofwhich  against he tai ing platc. or “hum” to dis-
will mak ‘Once the bral d (and shaft (racuhepauem
fncnonducdunngbukmg.Onmost stopped) the h ofthe RNB-Z scries

backlash brakes the frictionmate-  di bly hold: brake istha,becaus f s unique hub

rial is bonded o the steel disc, which ill nor flex radially. This providesa firm

means dxe fncnon ‘material would
Since

pmmnnfordmeqmpmemmapplyth:

S il vercill forcaample)

propess

md not

Ogurzbondsthefncuon mateia o he brake, a de volrag v iy
lythe  applied o the col,crati moagieti s,,nnaahubdmy-womdhavepm.

n.m 1 dis field in oppositi d noiscin

operating speeds can be achieved. ] Mme han) the spring’s cl “This

musuhed-.xnsmldmismhmndybaL though its air gap, releasi Frank Fle Ogura

i from the friction disc/drive hub Industrial Co»
h@mmx bly and allows the shaft to turn freely Farmaremﬁzmmtmn g0 10w,
issdndihe backiog p]a(clﬁlctlun disc  withnodragor noisc. -clutch.com.



