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Operating a Steadicam® stabilizer will take time and effort. One key to great operating is setting up and 
balancing your sled properly. Another is adjusting the vest to your body, and setting the arm to properly lift 
the load. 

The next steps are learning how to balance yourself with the rig, how to stand and walk, how to prevent 
pendular effects as you move, and what each hand is used for. 

This manual is to be used to instruct you in setting up and using your Steadicam® Zephyr™ stabilizer system. 
If you have not already done so, we strongly urge you to take a 2, 3, or 6-day Steadicam® workshop for 
the best possible training and start to your career as a Steadicam®�RSHUDWRU��ÀQG�PRUH�LQIRUPDWLRQ�DERXW�
workshops at www.steadicam.com).
 
The Zephyr™ is not a push-button magic stick that instantly creates great images. It’s a precision instrument 
WKDW�UHVSRQGV�WR�\RXU�WRXFK��$OWKRXJK�LW·V�QRW�WKDW�GLIÀFXOW�WR�RSHUDWH��LW�LV�D�VNLOO�WKDW�WDNHV�D�ELW�RI�WLPH�DQG�
effort to learn. The more effort and practice you put into operating, the better you will be, so it’s important to 
develop good habits from the beginning. 

Several two-hour sessions will get you started, but an operator can always be more skilled with a 
Steadicam® stabilizer and also be more effective and artistic in choosing how to start, move, and stop the 
camera. In the beginning, it’s helpful and more fun to have a friend work with you. Take turns practicing 
and spotting for each other. Use a second video camera to record your exercises – how you stand and move 
is critical for great operating. 

STEADICAM®, UltraBrite®, Ultra2® and Scout™ are trademarks of the Tiffen Company, LLC.
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Overview

The Tiffen Company takes great 
pride in producing the world’s 
best stabilizers. The Zephyr™ 
stabilizer continues our tradition 
of excellence and innovation, 
ÀOOLQJ�WKH�QHHG�IRU�D�KLJK�
performance, lightweight, and 
low-cost rig.

Like all our models, the Zephyr™ 
stabilizer is designed to be 
XVHU�IULHQGO\��ÀHOG�VHUYLFHDEOH��
tool-free, straightforward, and 
versatile so the operator can 
TXLFNO\�DQG�HDVLO\�FRQÀJXUH�
the sled, arm, and vest to the 
best advantage for each shot. 
Change the sled length, balance, 
inertia, and go to low mode in 
a heartbeat. Solid, versatile, 
and fast – it’s a breeze with the 
Zephyr™system.

The base Zephyr™ system starts with a sturdy, two section, indexed 
WHOHVFRSLQJ�FDUERQ�ÀEHU�SRVW�FRXSOHG�WR�D�VWXUG\�WZR�D[LV�YHUQLHU�
stage for quick and precise balancing. A new solid base is equipped 
with independently telescoping monitor and battery rods. The Zephyr™ 
system comes standard with the Tango™-ready, tool-free gimbal, 16:9 
SD LCD Color monitor, and a single battery mount for 12 volts—either 
V-Lock or Anton Bauer (AB).  24 volts is optional. 

A word about 12 and 24 volts as used in the manual: 12 and 24 volts 
typically refer to the nominal voltages required by cameras and 
accessories, but the voltage range accepted by the device might be 10 to 
16 volts or 20 to 34 volts. Each camera or accessory has its own range 
of useful voltages.

Different battery chemistries and numbers of cells typically result in 
nominal battery voltages of 14.4 or 14.8 volts, or with two batteries in 
series, 28.8 or 29.6 volts. The actual voltage in a battery might be from 
11 to 17 volts, depending on charge and battery type. Nominal battery 
voltages are always higher than the nominal required by the device, so 
that when the battery is almost depleted, it still has more voltage than 
that required by the device.
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All “12 volt” monitor and power 
connector ports are supplied 
via unregulated battery voltage, 
typically 11 to 17 volts.

Included in the base package: the 
Zephyr™ Iso-Elastic Stabilizer 
Arm, Lightweight Zephyr™ Vest, 
Zephyr™ Docking and Balancing 
Bracket, 8 add-on Merlin™ 
weights, wheeled hard case with 
handle, 12 volt power cable, 
video cable, 2 video adaptors, the 
EFP instructional DVD, and the 
owner’s manual.

Options for the Zephyr™ stabilizer 
LQFOXGH�D��µ�KLJK�GHÀQLWLRQ�
monitor, 24 volts, and a compact 
vest, plus batteries, chargers, 
cases, stands, power and video 
cables, low-mode kits, vehicle 
mounts, and other professional 
accessories. Visit www.tiffen.com 
for more details.

The monitor and the batteries are 
adjustable in and out, which, along 
with the add-on Merlin™ weights, 
creates many choices for viewing, 
balance, and inertial control.

All of the above features are 
integral to the Zephyr™ stabilizer 
design, ready to be used when 
needed. 
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Camera mounting 
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Gimbal 
handle 

Battery mount

Gimbal
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for monitor rod

Registration pin 
for battery rod

1/4-20 threads 
for mounting 
accessory weights

HD BNC 
connector

additional LEMO 
power connector
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Getting Started

Prepare the stand and docking bracket

Set up the stand and docking bracket:

Prepare the sled for the camera

��6HW�XS�\RXU�VWDQG�DW�DERXW�FKHVW�
KHLJKW��

��8VH�RQH�RU�PRUH�VDQGEDJV�WR�
VWDELOL]H�WKH�VWDQG�

��3XW�WKH�GRFNLQJ�EUDFNHW�RQ�WKH�
VWDQG�DQG�WLJKWHQ�WKH�GRFNLQJ�
EUDFNHW�ORFNLQJ�NQRE�

��3XVK�WKH�EXWWRQ�DW�WKH�HQG�RI�WKH�
DLUFUDIW�SLQ�DQG�SXOO�WKH�DLUFUDIW�SLQ�
RXW�RI�WKH�\RNH�

Adjust the monitor position:

��3RVLWLRQ�WKH�PRQLWRU�DQG�EDWWHU\�
VOLGLQJ�URGV�DV�VKRZQ��,I�UHTXLUHG��
\RX�PD\�QHHG�WR�WHPSRUDULO\�
UHPRYH�WKH�ORFDWLQJ�SLQ�IRU�
WKH�PRQLWRU�URG�WR�DFKLHYH�WKLV�
H[WHQVLRQ�

���$GG�WKH�DFFHVVRU\�ZHLJKWV�WR�WKH�
URGV�DV�VKRZQ��)RU�VWDUWHUV��XVH�
��PLGGOH�DQG���VWDUWHU�ZHLJKW�RQ�
HDFK�WXEH����

��7LOW�WKH�PRQLWRU�WR�DERXW����GHJUHHV�

Adjust the gimbal position:

��6OLGH�WKH�JLPEDO�FORVH�WR�WKH�WRS�RI�
WKH�FHQWHU�SRVW��EXW�DOZD\V�OHDYH�
HQRXJK�VSDFH�EHWZHHQ�WKH�JLPEDO�
DQG�WKH�VWDJH�WR�DFFRPPRGDWH�WKH�
GRFNLQJ�\RNH��DERXW��LQ���PP��

��
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Adjust the battery position and 
attach the batteries:

��$WWDFK�WKH�EDWWHU\�RQWR�WKH�EDWWHU\�
PRXQW��%H�VXUH�WKH�VDIHW\�FDWFK�LV�
HQJDJHG�

Dock the sled in the docking 
bracket:

��+ROG�WKH�VOHG�XSULJKW��ZLWK�WKH�
PRQLWRU��IURQW��WR�WKH�OHIW��3ODFH�WKH�
FHQWHU�SRVW�LQWR�WKH�EUDFNHW�VR�WKH�
ERWWRP�RI�WKH�VWDJH�UHVWV�RQ�WKH�
\RNH��

��3XVK�WKH�DLUFUDIW�SLQ�EDFN�WKURXJK�
WKH�\RNH��VHFXULQJ�WKH�SRVW�LQ�WKH�
EUDFNHW�

dovetail 
lock

fore-aft 
adjustment 
knob

side to side 
adjustment 
knob

Remove the dovetail from the 
stage and set aside:

��/RRVHQ�WKH�GRYHWDLO�ORFNLQJ�NQRE�
XQWLO�WKH�GRYHWDLO�FDQ�EH�WLOWHG�RXW�
VLGHZD\V�

��6DIHW\�VWRSV�RQ�WKH�GRYHWDLO�NHHS�
WKH�GRYHWDLO�IURP�VOLGLQJ�RII�WKH�
VWDJH�ZKHQ�WKH�GRYHWDLO�ORFNLQJ�
NQRE�LV�ORRVH��

��7KH�VWRSV�DOVR�SUHYHQW�WKH�GRYHWDLO�
IURP�EHLQJ�LQVHUWHG�LQWR�WKH�IURQW�
RU�UHDU�RI�WKH�VWDJH��7KHUHIRUH��GR�
QRW�DWWHPSW�WR�VOLGH�WKH�GRYHWDLO�LQWR�
SODFH�IURP�WKH�IURQW�RU�EDFN�

%DFN�RI�VWDJH�
��&DPHUD�SRZHU�FRQQHFWRU�����SLQ�
/(02��(**��%�����

��6WDQGDUG�GHÀQLWLRQ��3$/�176&��
FRPSRVLWH�YLGHR�LQ���%1&

V-lock battery 

AB battery

)URQW�RI�VWDJH�
��+'�%1&
��7ZR�H[SDQVLRQ�SRUWV�IRU�IXWXUH�
RSWLRQV�DQG�DFFHVVRULHV�

��$GGLWLRQDO�SRZHU�FRQQHFWRU���
��SLQ�/(02��(**��%�����
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Attaching the 
Camera

Attaching the camera to the sled
We attach the camera to the sled via a dovetail plate. With the Zephyr™ stabilizer, 
this plate has safety stops on the ends, and several holes for mounting screws. We 
want to attach the dovetail to the camera so that we have the widest possible range of 
adjustment, both fore-aft and side to side. 

:H�VWDUW�WKLV�SURFHVV�E\�ÀQGLQJ�WKH�
camera’s center of gravity (c.g.) or 
balance point, then properly position the 
dovetail plate relative to the camera’s c.g.

Finding the camera’s c.g.:

��,I�\RX�OLNH��UHPRYH�WKH�EDWWHU\�IURP�
\RXU�FDPHUD�LI�LW�KDV�DQ�DX[LOLDU\�
SRZHU�LQSXW��HLWKHU����RU����YROWV��
:LWK�D�YHU\�KHDY\�FDPHUD������
SRXQGV����NJ�RU�VR���WKLV�LV�D�JRRG�
LGHD��EXW�LWҋV�QRW�QHFHVVDU\�RU�
DGYLVDEOH�ZLWK�D�YHU\�OLJKW�FDPHUD�

��$WWDFK�DOO�DFFHVVRULHV��PDWWH�ER[HV��
RELH�OLJKWV��HWF��DQG�ORDG�WKH�WDSH�
RU�ÀOP��,I�WKH�FDPHUD�KDV�D�TXLFN�
UHOHDVH�SODWH��WULSRG�DGDSWRU���OHDYH�
LW�RQ�WKH�FDPHUD�

��%DODQFH�WKH�FDPHUD�IRUH�DIW�RQ�D�
URG�RU�SHQFLO��DV�VKRZQ��DQG�PDUN�
WKH�EDODQFH�SRLQW�ZLWK�D�SLHFH�RI�
WDSH��

��5HSHDW�IRU�VLGH�WR�VLGH�

Attaching the dovetail plate:

��([DPLQH�WKH�GRYHWDLO��7XUQ�LW�RYHU�WR�
ORFDWH�WKH�WKUHH�URZV�RI�ODUJH�DQG�
VPDOO�VORWV��DQG�WKH�VWRSV��

��5HPRYH�WKH�VFUHZV�WKDW�DUH�VWRUHG�
DW�WKH�IURQW�RI�WKH�GRYHWDLO�

��3ODFH�WKH�GRYHWDLO�DJDLQVW�WKH�
ERWWRP�RI�WKH�FDPHUD��RU�TXLFN�
UHOHDVH�SODWH��DQG�PRYH�WKH�GRYHWDLO�
IRUH�DIW�XQWLO�WKH�VHFRQG�VORW�IURP�
WKH�UHDU�LV�RYHU�WKH�FDPHUDҋV�F�J��
This position is not intuitive, so 
pay close attention to this detail.

��1RZ�PRYH�WKH�GRYHWDLO�DV�OLWWOH�DV�
SRVVLEOH�XQWLO�RQH�RU�PRUH�VFUHZ�
KROHV�DUH�DFFHVVLEOH��&KRRVH�
KROHV�DV�IDU�DSDUW�DV�SRVVLEOH�IRU�
PD[LPXP�VWDELOLW\��

��,QVHUW�WKH�VFUHZV�DQG�WLJKWHQ�ZLWK�D�
VFUHZGULYHU�

Finding the camera’s side to 
side center of gravity. 

Finding the camera’s fore-aft 
center of gravity.
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Mounting the camera on the sled:

��3ODFH�WKH�FDPHUD�DERYH�WKH�FDPHUD�PRXQWLQJ�SODWIRUP��%H�VXUH�WKH�ORFNLQJ�
NQRE�LV�ORRVH��$QJOH�WKH�ULJKW�HGJH�RI�WKH�GRYHWDLO�LQWR�WKH�KROGHU��%H�VXUH�WR�
NHHS�HYHU\WKLQJ�SDUDOOHO��/RZHU�WKH�OHIW�VLGH�LQWR�WKH�KROGHU��

��,I�WKH�FDPHUD�ZRQҋW�GURS�IXOO\�LQWR�SODFH��EH�VXUH�WKH�ULJKW�VLGH�RI�WKH�GRYHWDLO�
LV�IXOO\�LQVHUWHG��DOO�LV�SDUDOOHO��DQG�WKH�ORFNLQJ�PHFKDQLVP�LV�RXW�RI�WKH�ZD\��
,WҋV�D�FORVH�ÀW��

Connect the power and video 
cables and test that everything 
works:

��&RQQHFW�WKH�%1&�WR�%1&�
YLGHR�FDEOH��XVH�WKH�%1&�WR�
5&$�DGDSWHU�LI�QHFHVVDU\��
IURP�WKH�FDPHUD�WR�WKH�YLGHR�
LQSXW�RQ�WKH�EDFN�RI�WKH�VWDJH��
,I�QHFHVVDU\��FKRRVH�WKH�
FDPHUDҋV�YLGHR�RXWSXW�WKDW�
DOORZV�\RX�WR�ZDWFK�SOD\EDFN�
DV�ZHOO�DV�´OLYHµ�YLGHR�

��,I�QHFHVVDU\��FRQQHFW�WKH�
SRZHU�FDEOH�E\�SOXJJLQJ�WKH�
WKUHH�SLQ�/HPR�LQWR�WKH�3RZHU�
RXWSXW�RQ�WKH�EDFN�RI�WKH�VWDJH�
DQG�WKH�RWKHU�HQG�LQWR�WKH�
DSSURSULDWH�'&�SRZHU�LQSXW�RQ�
\RXU�FDPHUD��6HYHUDO�SRZHU�
FDEOHV�DUH�DYDLODEOH�IRU�YDULRXV�
FDPHUDV�DQG�YROWDJHV��6HH�WKH�
DFFHVVRULHV�SDJH�IRU�WKH�SRZHU�
FDEOH�GHWDLOV�

��6HFXUH�WKH�FDEOHV�ZLWK�FDEOH�
WLHV��9HOFUR®��RU�JDIIHU�WDSH��
/HDYH�HQRXJK�VODFN�IRU�
DGMXVWPHQW�RI�WKH�VWDJH�

��3RZHU�XS�WKH�PRQLWRU�DQG�
FDPHUD�WR�PDNH�VXUH�\RX�KDYH�
D�SLFWXUH��,I�\RX�GR�QRW��WU\�
DGMXVWLQJ�WKH�EULJKWQHVV�DQG�
FRQWUDVW�FRQWUROV��FKHFN�WKH�
FDEOHV��EDWWHU\�YROWDJH��HWF�

��7XUQ�RII�WKH�FDPHUD�DQG�
PRQLWRU�

Now proceed to static balance 
the sled.

��&DPHUD�SRZHU�FRQQHFWRU����
��SLQ�/(02��(**��%������

��6WDQGDUG�GHÀQLWLRQ��3$/�176&��
FRPSRVLWH�YLGHR�LQ���%1&

��$IWHU�WKH�GRYHWDLO�GURSV�LQWR�SODFH��VOLGH�WKH�FDPHUD�XQWLO�WKH�IRUH�DIW�F�J��
PDUN�LV�DERXW���LQ����PP��EHKLQG�WKH�FHQWHUOLQH�RI�WKH�WHOHVFRSLQJ�SRVWV��
7KH�SRVW�LV����LQ����PP��LQ�GLDPHWHU��VR�\RX�FDQ�XVH�WKH�EDFN�RI�WKH�SRVW�
DV�D�JXLGH�IRU�SODFLQJ�WKH�FDPHUD�F�J��

��7LJKWHQ�WKH�ORFNLQJ�NQRE�WR�IXOO\�ORFN�WKH�FDPHUD�LQWR�SODFH��<RX�DUH�QRZ�
UHDG\�WR�VWDWLF�EDODQFH�WKH�VOHG��
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Balancing

Balancing the sled
The Steadicam® Zephyr™ stabilizing system works, in part, by the careful balancing of 
components (camera, monitor, accessories, and battery). We always balance the sled 
to help us get the shot, so that the operator does the least amount of work to aim the 
FDPHUD��7KHUH�DUH�VHYHUDO�FRPSRQHQWV�RI�EDODQFH��7KH�ÀUVW�RQH�WR�ZRUN�RQ�LV�´VWDWLFµ�
balance, where we balance the sled in all three axes (top-to-bottom, side to side, and 
fore-aft), so that the sled hangs upright and is not too bottom heavy.

To adjust the balance, we need to put the sled on the docking bracket 
balancing stud where it can hang freely from the gimbal

��3XOO�WKH�DLUFUDIW�SLQ�DQG�UHPRYH�WKH�
VOHG�DQG�FDPHUD�IURP�WKH�GRFNLQJ�
EUDFNHW��

��5HOHDVH�WKH�WRS�FODPS�NQRE�DQG�
VOLGH�DQG�H[WHQG�WKH�GRFNLQJ�
EUDFNHW��7LJKWHQ�WKH�ORFNLQJ�NQRE��

��3ODFH�WKH�JLPEDOҋV�PRXQWLQJ�KROH�
RQ�WKH�EDODQFLQJ�VWXG��

Top to bottom balance
Let’s start with top-to-bottom balance, as 
it is one of the least understood aspects of 
balance.

It’s best if the sled is slightly bottom 
heavy. Clearly, if it is top heavy, it will 
tip over. If it is too bottom heavy, it will 
hang upright (a good thing) but be hard to 
tilt and very hard to control as you move 
around (not good at all!). 

Note: Before letting go of 
the sled, be certain that 
it will hang more or less 
upright. If the sled wants 
to hang upside down, the 
camera weight is beyond 
[OL�^LPNO[�ZWLJPÄJH[PVUZ�VM�
the Steadicam® Zephyr™.

So immediately, you should understand 
that top-to-bottom balance is a 
compromise between competing desires. 
If it is just slightly bottom heavy, it can 
be balanced to hang at a particular angle 
and easier to control. 

How do we get the right top-to-bottom 
balance?

When balancing a 
heavier camera, you 
may have to extend 
the post. While holding 
the bottom of the sled, 
release the post clamp 
and lengthen the post. 
Close the clamp. 

12

If the sled is neutrally balanced (neither 
top nor bottom heavy) it’s impossible to 
balance the sled fore-aft or side to side, 
and the operator must do all the aiming of 
the sled – not good either. 

Note: changing the 
length also changes 
the range of lens 
heights. This can 
be a useful tool with 
any weight camera.
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��:LWK�RQH�KDQG�ÀUPO\�KROGLQJ�WKH�
FDPHUD�RU�WKH�FHQWHU�SRVW��RSHQ�
WKH�JLPEDO�FODPS��Remember to 
always keep the post horizontal 
when the gimbal clamp is 
loosened!�

��*UDVS�WKH�FHQWHU�SRVW�DQG�FDUHIXOO\�
VOLGH�WKH�SRVW�LQ�WKH�JLPEDO��8VH�
\RXU�WKXPE�WR�SXVK�DJDLQVW�WKH�
JLPEDO��)LQG�WKH�SODFH�ZKHUH�WKH�
VOHG�LV�EDODQFHG�RQ�WKH�JLPEDO�
OLNH�D�VHHVDZ�RQ�D�IXOFUXP��7KHQ�
VOLGH�WKH�SRVW�WKURXJK�WKH�JLPEDO�
DERXW����µ����PP��WRZDUGV�WKH�
EDWWHU\��7KLV�ZLOO�SODFH�WKH�VOHGҋV�
F�J�����µ����PP��EHORZ�WKH�JLPEDO�
\RNH�EHDULQJV��DQG�WKH�VOHG�ZLOO�EH�
VOLJKWO\�ERWWRP�KHDY\�

��&ORVH�WKH�JLPEDO�FODPS��

WARNING: If you open 

the gimbal clamp when 

the center post is 

vertical, the whole sled 

will drop rapidly and 

damage your sled.

:H�ZLOO�ÀQH�WXQH�WRS�WR�ERWWRP�EDODQFH�
after we get close to fore-aft and side to 
VLGH�EDODQFH��:H�PD\�QHHG�WR�ÀQH�WXQH�
the balance in one axis after we balance 
in another axis. The object is to get as 
close as possible to the best balance for 
the shot.

Look at the sled from the side. If the sled is tipped up or down:

��+ROG�WKH�FHQWHU�SRVW�YHUWLFDO��
��0RYH�WKH�FDPHUD�IRUZDUG�RU�
EDFNZDUG�E\�WXUQLQJ�WKH�IRUH�DIW�
NQRE�XQWLO�WKH�FDPHUD�LV�OHYHO��<RX�
FDQ�XVH�D�EXEEOH�OHYHO�WR�KHOS�\RX�
ÀQG�YHUWLFDO�

1RZ�ZH�DUH�UHDG\�WR�ÀQH�WXQH�WKH�WRS�WR�ERWWRP�EDODQFH�E\�XVLQJ�WKH�
“drop time” test

��0DNH�VXUH�WKH�GRYHWDLO�ORFNLQJ�NQRE�LV�WLJKW�
��,WҋV�JRRG�WR�KDYH�DQ�DVVLVWDQW�KROG�WKH�VWDQG�
��5RWDWH�WKH�VOHG�WR�KRUL]RQWDO��
��/HW�JR�RI�WKH�FHQWHU�SRVW��
��&RXQW�KRZ�PDQ\�VHFRQGV�LW�WDNHV�WKH�FHQWHU�SRVW�WR�IDOO�WKURXJK�YHUWLFDO�

If the rig has a drop time of less than two seconds it is too bottom heavy. You need to 
move the sled’s c.g. upwards, closer to the gimbal. If the drop time is more than three 
seconds, move the sled’s c.g. lower, further from the gimbal:

��:LWK�WKH�ULJ�KRUL]RQWDO��RSHQ�WKH�FODPS�DQG�VOLGH�WKH�FHQWHUSRVW�WKURXJK�WKH�
JLPEDO�DERXW����µ���PP��LQ�WKH�SURSHU�GLUHFWLRQ��

��&ORVH�WKH�JLPEDO�FODPS��
��5H�GR�WKH�GURS�WHVW��.HHS�PDNLQJ�VPDOO�DGMXVWPHQWV�XQWLO�WKH�VOHG�KDV�D����
WR���VHFRQG�GURS�WLPH�

��5HFKHFN�WKH�IRUH�DIW�DQG�VLGH�WR�VLGH�EDODQFH�E\�ORRNLQJ�DW�WKH�VOHG��7ULP�
ZLWK�WKH�IRUH�DIW�DQG�VLGH�WR�VLGH�NQREV�DV�QHFHVVDU\�

Note: A drop time of 1 to 4 seconds might be best for a 
particular shot. You will eventually determine what works 
best for you for average shooting, and what works best 
for you for each shot. But let’s start with a 2 to 3 second 
drop time. 

fore-aft 
adjustment 
knob

side to side 
adjustment 
knob

Fine tune the side to side balance:

��/RRN�DW�WKH�VOHG�IURP�WKH�IURQW�RU�UHDU��
$GMXVW�WKH�VLGH�WR�VLGH�NQRE�RQ�WKH�VWDJH�
XQWLO�WKH�FHQWHU�SRVW�LV�YHUWLFDO��$JDLQ��\RX�
FDQ�XVH�D�EXEEOH�OHYHO�WR�KHOS�\RX�ÀQG�
YHUWLFDO�

balance point of 
the gimbal

First we position the gimbal, which acts 
as a pivot point, just a bit above the 
center of gravity on the center post, and 
here’s how we do that: 

��5RWDWH�WKH�FHQWHU�SRVW�WR�KRUL]RQWDO��
+ROG�LW�VHFXUHO\��
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The Vest

The vest 

Shoulder 
pad

Chest pad

Adjustable 
spar

Adjustable 
velcro® straps

Chest 
connectors

Shoulder 
connector

Socket block

Hip 
pad

Socket block 
height adjustment

Chest plate 
release pin

Note: Shorten or extend the shoulder 
straps so that the clip is high on your 
shoulders when the chest straps are 
horizontal.
Also be sure that the shoulder straps 
are evenly extended and at the same 
angle to the Velcro®.

Adjustable 
shoulder 
connector 
(see insert)

Use an allen key to unlock 
and adjust the angle of the 
shoulder connector.
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Please read the vest instructions 
completely before you try to put the vest 
on. It is very helpful to have a friend help 
\RX�WKH�ÀUVW�WLPH�\RX�SXW�RQ�WKH�YHVW��
Otherwise use a full-length mirror.

Open the vest

��/RRVHQ�ERWK�FKHVW�VWUDSV��
��5HOHDVH�WKH�KLS�VWUDSV�RQ�WKH�OHIW�
VLGH��

��2SHQ�WKH�FKHVW�EXFNOH�RQ�WKH�OHIW�
VLGH�

��2SHQ�WKH�VKRXOGHU�EXFNOH�RQ�WKH�
OHIW�VLGH�

��6OLS�WKH�YHVW�RQ�
��&ORVH�WKH�VKRXOGHU�EXFNOH�

��&ORVH�WKH�FKHVW�EXFNOH�
��&HQWHU�WKH�FKHVW�SODWH�RQ�\RXU�
FKHVW��

��7LJKWHQ�WKH�FKHVW�VWUDSV�HYHQO\�DQG�
VHFXUH�WKH�ORRVH��9HOFUR®�HQGV�

��3XVK�GRZQ�RQ�WKH�FKHVW�SODWH�WR�
VHDW�WKH�VKRXOGHU�SDGV�RQ�\RXU�
VKRXOGHUV�

Note: A few operators have 
body shapes or sizes that 
are out of the general range 
of adjustments. You may 
ÄUK�`V\�OH]L�[V�HKK�VY�
remove padding, shorten 
or extend straps, etc. to 
THRL�[OL�]LZ[�Ä[�WLYMLJ[S �̀�

Pay close attention to the good 
Ä[�VM�[OL�]LZ[�PU�[OL�WOV[V�
above. It’s very important how 
the shoulder pads contact the 
shoulders and the shoulder 
connectors are not too high (a 
common mistake).

Putting on the vest
��3XOO�RXW�WKH�FKHVW�SODWH�UHOHDVH�SLQ�
DQG�DGMXVW�WKH�FHQWHU�VSDU�XS�RU�
GRZQ�VR�WKH�KLS�SDG�VLWV�FHQWHUHG�
RQ�\RXU�KLSV��5HSODFH�WKH�FKHVW�
SODWH�UHOHDVH�SLQ�LQ�WKH�QHDUHVW�
KROH�

��%H�VXUH�WKH�9HOFUR®�VWUDSV�DUH�
KRUL]RQWDO�RQ�WKH�KLS�SDGV��DQG�
WLJKWHQ�WKH�KLS�VWUDSV�FRPSOHWHO\�
DQG�HYHQO\��

��&ORVH�WKH�EXFNOHV�DW�WKH�FKHVW�DQG�
KLSV�

��7KH�YHVW�VKRXOG�EH�YHU\�VQXJ��
EXW�QRW�XQFRPIRUWDEOH��$GMXVW�WKH�
VWUDSV�DV�QHFHVVDU\�

Removing the vest

The vest should be unbuckled on the left 
side only, from bottom to top:
��8QGR�WKH�KLS�VWUDS�ÀUVW��
��8QGR�WKH�FKHVW�EXFNOH��
��8QGR�WKH�VKRXOGHU�EXFNOH�DQG�
VOLS�RXW�RI�WKH�YHVW��:KHQ�\RX�
SXW�LW�EDFN�RQ��\RX�ZLOO�QRW�QHHG�
WR�UHDGMXVW�WKH�FKHVW�SODWH�RU�WKH�
FKHVW�VWUDSV�
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The arm

Steel 
springs Lift adjustment 

knob

The Arm Arm post

Double action 
hinge

Rod ends

Socket 

Socket quick 
release pin

Upper arm section

Lift 
adjustment 
knob

Forearm section

The arm socket is inserted into 
the socket block on the vest.

Mounting the arm to the vest
The arm mates with the vest via an 
adjustable socket in the arm and a 
female socket block on the vest. The two 
adjustment screws in the socket block on 
the vest and two “rod ends” in the mating 
section of the arm determine the lift angle 
of the arm. These two adjustments are your 
´WKUHDGV�µ�DQG�WKH\�DUH�VSHFLÀF�WR�\RXU�
body size and shape. Setting your threads 
correctly is critical for good operating. 

Some combination of adjustment of 
these screws – and your physique and 
posture – will make the arm lift straight 
up when carrying the sled. The angles 
of adjustment are not directly “in-out” 
and “side to side”, but rotated about 
30° clockwise (relative to the operator). 
We will suggest approximate threads to 
start, but the only real way to test your 
threads is to pick up the sled and see what 
happens. You can’t set your threads fully 
without picking up the rig.
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in-and-out: count 
threads here

Goofy foot
If you want to operate “goofy-foot,” – with the sled on the right side – you will 
need to reverse the socket block before starting. 

Determining your threads is part of basic operating technique
For almost all operators, regardless of 
body type, the typical adjustment for the 
“side to side” screws (the rod ends in 
the arm) is 1.5 to 2 turns out on the top 
screw and ALWAYS all the way in on the 
bottom screw.

Use the rollers when the arm is not 
XQGHU�ORDG��,I�\RX�DUH�Á\LQJ�WKH�VOHG��
lift it up with your left hand to take the 
weight off the screws before adjusting 
them. The two side to side screws work 
independently of one another. Do not 
tighten the lower screw, but be sure it is 
all the way in, and then back it out 1/8th 
of a turn. 

The “in-out” screws work in tandem, 
and the adjustment varies greatly by the 
operator’s body type.

Adjusting your threads

��,I�\RX�KDYH�ELJ�SHFWRUDOV�DQG�D�
ÁDW�VWRPDFK��WKH�WRS�VFUHZ�LV�
DOPRVW�DOO�WKH�ZD\�LQ��,I�\RXҋYH�
EHHQ�HDWLQJ�ZHOO�DQG�H[HUFLVLQJ�
OHVV��WKH�WRS�VFUHZ�ZLOO�EH�
IXUWKHU�RXW�

��$OZD\V�GLDO�LQ�WKH�WRS�VFUHZ�ÀUVW�
WR�\RXU�VHWWLQJ��WKHQ�WXUQ�LQ�WKH�
ERWWRP�VFUHZ�XQWLO�LW�MXVW�VQXJV�
XS�DJDLQVW�WKH�ÀWWLQJ��7KHUH�LV�
QR�QHHG�WR�WLJKWHQ�WKH�ERWWRP�
VFUHZ�YHU\�KDUG�

��$OZD\V�NHHS�D�KDQG�RQ�WKH�
IUHH�HQG�RI�WKH�DUP��RWKHUZLVH�
LW�PLJKW�VZLQJ�DURXQG�DQG�KLW�
VRPHWKLQJ��VRPHRQH��RU�\RX�LQ�
WKH�IDFH��

��:LWK�ERWK�SDLUV�RI�VFUHZV�
SURSHUO\�DGMXVWHG��WKH�VOHG�
ZLOO�ÁRDW�LQ�DOO�SRVLWLRQV�ZLWK�
WKH�RSHUDWRU�VWDQGLQJ�LQ�JRRG�
SRVWXUH�ZLWK�D�YHUWLFDO�WRUVR��,I�
WKH�WKUHDGV�DUH�QRW�DGMXVWHG�
ZHOO��WKH�VOHG�ZLOO�WHQG�WR�Á\�RU�
IDOO�DZD\�IURP�\RX�

��2Q�WKH�YHVW��UHPRYH�WKH�EUHDVW�SODWH��/RRVHQLQJ�WKH�ORFN��SXOO�WKH�ORFDWRU�
SLQ��DQG�VOLGH�WKH�SODWH�FRPSOHWHO\�RII��7KHQ�UHPRYH�WKH�VRFNHW�EORFN�LQ�
WKH�VDPH�PDQQHU��)OLS�WKH�EORFN������DQG�UH�DWWDFK��DERYH��

��2Q�WKH�DUP��SXOO�WKH�DLUFUDIW�SLQ�WR�VHSDUDWH�WKH�VRFNHW�IURP�WKH�DUP��7XUQ�
LW�RYHU�DQG�UH�DWWDFK�

��6HW�WKH�WRS�VFUHZ�DERXW�WZR�WXUQV�RXW��DQG�WKH�ERWWRP�VFUHZ�DOO�WKH�ZD\�LQ�

side to side: 2 
turns out on top
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Picking Up the 
Sled

Undocking, setting your threads, and docking the sled

With the vest on and the arm attached to the vest, undock the rig:

��)DFH�WKH�VOHG�DQG�ERZ�DW�WKH�ZDLVW��
'R�QRW�EHQG�\RXU�NQHHV��,W�LV�
KHOSIXO�WR�KDYH�D�IULHQG�VSRWWLQJ�\RX�
WKH�ÀUVW�WLPH�\RX�GR�LW��

��$OLJQ�WKH�JLPEDO�PRXQWLQJ�KROH�WR�
WKH�DUP�SRVW�DQG�VOLS�WKH�DUP�SRVW�
FRPSOHWHO\�LQWR�WKH�KROH��,WҋV�HDVLHVW�
WR�DOLJQ�WKH�SDUWV�LI�WKH�JLPEDO�
KDQGOH�LV�SRVLWLRQHG�EHKLQG�WKH�ULJ�
�L�H���QRW�WR�WKH�VLGH��DLPHG�DW�\RX��

��8VH�\RXU�ULJKW�KDQG�WR�KROG�WKH�DUP�
DQG�JLPEDO�WRJHWKHU��IUDPH����

��3ODFH�\RXU�OHIW�KDQG�RQ�WKH�FHQWHU�
SRVW�MXVW�EHORZ�WKH�JLPEDO�WR�
FRQWURO�WKH�VOHG��'R�QRW�WRXFK�WKH�
FDPHUD��IUDPH����

��6WHS�IRUZDUG�DQG�VWDQG�XS�VWUDLJKW��
<RX�DUH�QRZ�Á\LQJ�WKH�VOHG��EXW�VWLOO�
ORFNHG�LQ�WKH�GRFN�

��3XOO�WKH�DLUFUDIW�SLQ�RXW�RI�WKH�
GRFNLQJ�\RNH��IUDPH�����

��6WHS�EDFN�IURP�WKH�VWDQG�WR�UHPRYH�
WKH�VOHG�IURP�WKH�GRFNLQJ�EUDFNHW�

��7DNH�D�GHHS�EUHDWK��5HOD[�
��0RYH�WKH�VOHG�WR�D�SRVLWLRQ�DERXW�
����RII�\RXU�OHIW�KLS�DV�VKRZQ��

��$LP�WKH�VOHG�VOLJKWO\�DFURVV�\RXU�
ERG\��IUDPH����

1 � �

Picking up the sled
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��,I�WKH�VOHG�ZDQWV�WR�PRYH�DZD\�IURP�
\RX��ORRVHQ�WKH�ERWWRP�LQ�RXW�VFUHZ�
DQG�GLDO�LQ�WKH�XSSHU�VFUHZ�D�IHZ�
WXUQV��6QXJ�XS�WKH�ORZHU�VFUHZ�DQG�
UH�WHVW�

��,I�WKH�VOHG�ZDQWV�WR�PRYH�WRZDUGV�
\RX��ORRVHQ�WKH�XSSHU�LQ�RXW�VFUHZ�
D�IHZ�WXUQV��VQXJ�XS�WKH�ORZHU�
VFUHZ��DQG�UH�WHVW�

��'R�QRW�JHW�WRR�IXVV\�ZLWK�\RXU�
WKUHDGV�DW�WKLV�SRLQW��DV�PXFK�RI�
WKH�WULFN�LV�OHDUQLQJ�WR�SURSHUO\�
VWDQG�DQG�PRYH��UDWKHU�WKDQ�
DGMXVWLQJ�\RXU�WKUHDGV�

��7DNH�D�IHZ�VWHSV�DQG�H[SHULPHQW�
ZLWK�WKH�IHHO�RI�LW�DOO��7U\�SDQQLQJ�
DQG�WLOWLQJ��%HIRUH�\RX�JHW�WLUHG��
GRFN�WKH�VOHG��

Test your threads
��6WDQG�DV�XSULJKW�DV�SRVVLEOH��LQ�
JRRG�SRVWXUH��ZLWK�WKH�ULJ�RII�\RXU�
OHIW�KLS��'RQҋW�EH�VWLII�RU�WHQVH��
'R�QRW�HYHU�OHW�JR�RI�WKH�VOHG�
FRPSOHWHO\��EXW�OHW�LW�PRYH�D�OLWWOH��

��,I�LW�WHQGV�WR�VWD\�LQ�SODFH��WU\�
PRYLQJ�LW�IXUWKHU�RXW�LQ�IURQW�RI�\RX��
/HDQ�EDFN�D�OLWWOH�DV�\RX�IHHO�WKH�
YHVW�SXVKLQJ�DJDLQVW�\RXU�VWRPDFK�
DQG�SXOOLQJ�\RXU�WRUVR�IRUZDUG��7KH�
WULFN�LV�WR�OHDQ�D�OLWWOH�ELW�DZD\�IURP�
WKH�ULJ�²�PRUH�LI�LWҋV�IXUWKHU�IURP�
\RX��OHVV�DV�LWҋV�FORVHU�WR�\RX�²�VR�
WKDW�WKH�VOHG�ZDQWV�WR�VWD\�LQ�SODFH�
RU�ÁRDW�QH[W�WR�\RX�

��,I�WKH�VOHG�ZDQWV�WR�PRYH�RII�LQ�RQH�
GLUHFWLRQ�UDWKHU�GUDPDWLFDOO\�DQG�
\RX�FDQҋW�OHDQ�IRUZDUG�RU�EDFN�
HDVLO\�WR�FRUUHFW�LW��\RX�QHHG�WR�
DGMXVW�\RXU�WKUHDGV��7\SLFDOO\�LWҋV�D�
PDWWHU�RI�WKH�´LQ�RXWµ�VFUHZV�UDWKHU�
WKDQ�WKH�VLGH�WR�VLGH�VFUHZV�

/VSKPUN�[OL�YPN�TPNO[�MLLS�H^R^HYK�H[�ÄYZ[��+VU»[�^VYY`�
– you will gain control and endurance rapidly as you 
WYHJ[PJL��;OL�ÄYZ[�[PTL�PZ�[`WPJHSS`�[OL�TVZ[�HUUV`PUN��
because there are so many adjustments to make before 
it all falls into place and “magically” works with you. It 
may be that you will want to adjust the lift capacity of the 
HYT��ZLL�WHNLZ��������ILMVYL�ÄUL�[\UPUN�`V\Y�[OYLHKZ��
Eventually you must adjust them both.

Practice replacing the sled in 
the docking bracket

��6WHS�XS�QH[W�WR�WKH�GRFNLQJ�VWDQG�
ZLWK�WKH�FDPHUD�DLPHG�WR�WKH�OHIW�

��,QVHUW�WKH�FHQWHU�SRVW�LQ�WKH�EUDFNHW�
DQG�UHVW�WKH�VWDJH�RQ�WKH�GRFNLQJ�
\RNH��

��,QVHUW�WKH�DLUFUDIW�SLQ�EDFN�LQ�WKH�
GRFNLQJ�\RNH�WR�VHFXUH�WKH�VOHG�

��%RZ�IURP�WKH�ZDLVW�DQG�VWHS�EDFN�
��0RYH�\RXU�OHIW�KDQG�WR�WKH�JLPEDO�
KDQGOH��DQG�\RXU�ULJKW�KDQG�WR�WKH�
DUP�

��+ROG�XS�WKH�JLPEDO�KDQGOH�DQG�
OHW�WKH�DUP�SRVW�VOLGH�RXW�RI�WKH�
JLPEDO�PRXQWLQJ�KROH��'RQҋW�IRUFH�
LW�RU�EHQG�\RXU�NQHHV��MXVW�ÀQG�WKH�
FRUUHFW�DQJOH�VR�WKDW�WKH�DUP�SRVW�
VOLSV�RXW�RI�WKH�JLPEDO�

��$OZD\V�NHHS�D�KDQG�RQ�WKH�IUHH�HQG�
RI�WKH�DUP��RWKHUZLVH�LW�PLJKW�VZLQJ�
DURXQG�DQG�KLW�VRPHWKLQJ��

��5HVW��6WUHWFK�
��:KHQ�\RX�GRQҋW�KDYH�WLPH�WR�GRFN�
DQG�XQGRFN��\RX�FDQ�UHOLHYH�VRPH�
PXVFOH�WHQVLRQ�E\�KROGLQJ�WKH�ULJ�
FORVH�WR�\RXU�ERG\�RQ�HLWKHU�VLGH�RU�
FODVSLQJ�WKH�FDPHUD�FORVH�WR�\RXU�
FKHVW�

� � � 7 8 9
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Adjusting the Lift Adjusting the arm

��:LWK�WKH�YHVW�RQ��DWWDFK�WKH�DUP�
DQG�XQGRFN�WKH�ULJ�DV�EHIRUH�

��6WDQG�ZLWK�WKH�VOHG�RII�\RXU�OHIW�KLS��
ZLWK�WKH�OHQV�VOLJKWO\�FURVVLQJ�\RXU�
ERG\�

��0RYH�WKH�DUP�WR�WKH�PLGGOH�RI�LWV�
ERRP�UDQJH�DQG�OHW�LW�ULVH�RU�IDOO��
'R�QRW�FRPSOHWHO\�OHW�JR�RI�WKH�
VOHG��

Setting the lift capacity of the arm
Now it’s time to adjust the arm for the weight of your camera. 

Important: The lift 
adjustment knobs can 
only be turned when the 
arm segments are slightly 
above horizontal. They 
cannot be turned when 
the arm is unloaded, i.e., 
when not lifting the sled, 
nor if the arm sections 
are boomed too far up or 
down. Do not force the lift 
knobs. At the right angle, 
they turn very easily.

��,GHDOO\��HDFK�VHFWLRQ�RI�WKH�DUP�
VKRXOG�FRPH�WR�UHVW�VOLJKWO\�DERYH�
KRUL]RQWDO��DERXW����WR�����

��$GMXVW�WKH�DUP�VHFWLRQ�QHDUHVW�WKH�
VOHG�ÀUVW��WKH�IRUHDUP�VHFWLRQ��

��,I�WKH�DUP�ÁRDWV�DW�WRR�KLJK�DQ�
DQJOH��SXOO�WKH�VOHG�GRZQ�ZLWK�\RXU�
OHIW�KDQG�XQWLO�WKH�IRUHDUP�VHFWLRQ�
LV�DERXW����DERYH�KRUL]RQWDO��
7XUQ�WKH�ZHLJKW�DGMXVWPHQW�NQRE�
FRXQWHUFORFNZLVH�XQWLO�WKH�IRUHDUP�
ZDQWV�WR�ÁRDW�DW�WKLV�DQJOH��

��,I�WKH�DUP�ÁRDWV�DW�WRR�ORZ�DQ�DQJOH��
SXOO�WKH�VOHG�XS�ZLWK�\RXU�OHIW�KDQG�
XQWLO�WKH�IRUHDUP�VHFWLRQ�LV�DERXW����
DERYH�KRUL]RQWDO��

��5HSHDW�WKH�SURFHVV�ZLWK�WKH�XSSHU�
DUP�VHFWLRQ��EXW�WKLV�WLPH�WU\�WR�JHW�
WKH�XSSHU�DUP�WR�IROORZ�WKH�IRUHDUP�
DV�\RX�ERRP�XS�DQG�GRZQ��

��7XUQ�WKH�ZHLJKW�DGMXVWPHQW�NQRE�
FORFNZLVH�XQWLO�WKH�IRUHDUP�ZDQWV�WR�
ÁRDW�VOLJKWO\�DERYH�KRUL]RQWDO��

��.HHS�PDNLQJ�VPDOO�DGMXVWPHQWV�
XQWLO�WKH�IRUHDUP�VHWWOHV�DW�D����
DQJOH�XS�IURP�KRUL]RQWDO�

��5HPHPEHU��WKH�ZHLJKW�DGMXVWPHQW�
NQRE�WXUQV�IUHHO\�ZKHQ�WKH�DUP�
VHFWLRQ�LV�VOLJKWO\�DERYH�KRUL]RQWDO��
1HYHU�IRUFH�LW�RU�XVH�D�WRRO�WR�DGMXVW�
WKH�DUP�OLIW�
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CAUTION: IF YOU REST YOUR RIGHT HAND ON THE 
CONNECTING ARM, KEEP YOUR FINGERS OUT OF THE 
SPACE BETWEEN THE ELBOW AND THE ARTICULATING 
ARM. A SUDDEN RISE OF THE CAMERA COULD INJURE 
YOUR FINGERS IF THEY ARE IN THIS SPACE. 

1RZ�OHW·V�Á\�WKH�ULJ�DJDLQ

��0RYH�WKH�VOHG�RII�\RXU�OHIW�KLS�
DV�EHIRUH��.HHS�WKH�FDPHUD�
FORVH��7KLV�LV�ZKDW�ZH�FDOO�WKH�
´0LVVLRQDU\�µ

��0RYH�\RXU�WRUVR�HYHU�VR�VOLJKWO\�WR�
WHVW�KRZ�\RXU�ERG\�DQJOH�FRQWUROV�
WKH�VOHG�

��5HSHDW�ZLWK�WKH�VOHG�IXUWKHU�DZD\�
IURP�\RX��EXW�NHHS�\RXU�WRUVR�
YHUWLFDO�

��7KH�VOHG�VKRXOG�VWD\�LQ�SODFH�ZLWK�
RQO\�D�OLWWOH�KHOS�IURP�\RXU�ULJKW�
KDQG�

Boom the sled all the way up and down while watching the arm 
sections. Be sure you are in good form at all times. The upper 
arm should follow the forearm smoothly and not lag behind in 
either direction.

Do not bend over or lean back as you boom the sled up and 
down. Boom the sled with your right hand; your left hand is just 
for aiming the sled and camera.
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Basic Operating

Hand grips
The two-handed technique was invented 
by Garrett Brown while working on The 
Shining, and it has been the preferred 
method of operating ever since. 
Basically, the right hand does the work 
of positioning the sled in space (moving 
horizontally and vertically relative to the 
body), and the left hand aims the sled 
(and therefore the camera) by panning 
and tilting.

If the sled is properly balanced, very little 
force will be needed to aim the camera. 
Clenching the center post or gimbal hard 
ZLOO�FRXQWHUDFW�WKH�VOHG·V�´ÁRDW�µ�/LJKW�
control is the key to a steady camera and 
smooth moves. 

The left hand also has the interesting job 
of keeping the sled level as we move 
about. As we accelerate or decelerate, 
go around corners, etc., the left hand 
must prevent the sled from going off-
level before it happens. One of the big 
operating skills is anticipating how the 
sled will behave as we move along. There 
are several classic “grips” we use to aim 
and control the sled. 

Finding your grip
��*UDE�WKH�FHQWHU�SRVW�ZLWK�\RXU�OHIW�
KDQG�MXVW�EHORZ�WKH�JLPEDO��$OO�
ÀYH�ÀQJHUV�VKRXOG�EH�/,*+7/<�LQ�
FRQWDFW�ZLWK�WKH�SRVW��EXW�WKLV�LVQҋW�
D�WHD�SDUW\��'RQҋW�MXVW�XVH�\RXU�
ÀQJHUWLSV�²�ZUDS�\RX�ÀQJHUV�D�ELW�
DURXQG�WKH�SRVW�

��7KH�ULJKW�KDQG�ÀQH�WXQHV�WKH�
SRVLWLRQ�RI�WKH�VOHG��PRYLQJ�LW�VLGH�
WR�VLGH�RU�FORVHU�WR�RU�IDUWKHU�IURP�
\RXU�ERG\��DQG�ERRPV�WKH�DUP�
XS�DQG�GRZQ��,W�DOVR�KDV�WKH�MRE�
RI�HOLPLQDWLQJ�WKH�ERXQFH�RI�WKH�
VSULQJV�²�L�H���SUHYHQWLQJ�XQZDQWHG�
XS�DQG�GRZQ�PRYHPHQWV�DV�\RX�
PRYH�DORQJ�

��*UDE�WKH�JLPEDO�KDQGOH�ZLWK�\RXU�
ULJKW�KDQG��

��0DNH�VXUH�WKDW�WKLV�KDQG�GRHV�QRW�
FURVV�WKH�EHDULQJ�DQG�WRXFK�DQ\�
SDUW�RI�WKH�<�VKDSHG�\RNH��DV�WKLV�
ZLOO�LQÁXHQFH�WKH�DLPLQJ�RI�WKH�VOHG�

The preferred grip, using the 
WPURPL�ÄUNLY�[V�WYL]LU[�H�
pendulum effect.

Also used, the full hand grip: all 
ÄUNLYZ�Z\YYV\UK�[OL��WVZ[�^P[O�
a light touch.
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Basic movement
Try moving around and get used to the 
way it feels. Pay attention to how your 
movements and posture affect the sled. 

Relax your muscles and control the 
Zephyr™ stabilizer rig with your body 
SRVLWLRQ�DQG�D�OLJKW��ÀQJHUWLS�WRXFK��

Leave the monitor turned off for now. 
Don’t worry about making shots – you 
want to experiment, test, play. 

Get used to walking with the sled next 
to you.

Balancing with your body
As the sled gets farther away from your 
body, you must lean back a tiny bit more 
and use your arm reach to keep that light 
balanced touch. 

If you lean forward, the Zephyr™ will 
try to move away from you — fast! 
³��UHTXLULQJ�D�ÀUPHU�JULS��WLULQJ�\RXU�
back muscles more quickly, and most 
LPSRUWDQWO\��QRW�Á\LQJ�SURSHUO\�ZLWK�WKDW�
great Steadicam® stabilizer feel.

Placing the camera in space
6ZLQJ�WKH�DUP�DURXQG�WR�ÀQG�LWV�UDQJH�
of motion. Practice gentle boom moves 
with your right hand. Find the lowest and 
highest positions the camera can reach. 
Avoid hitting the stops as you boom (it 
won’t hurt the arm, just your shot). 

More Practice and Training
For operators who have not yet taken a workshop, we (once again!) strongly urge you 
to do so, as it is the quickest way to learn how to operate properly.

However, there are several good training videos, including the 1990 Classic EFP 
Video Training Tape, which has been remastered to DVD. Although some of the 
LQIRUPDWLRQ�RQ�WKH�()3�YLGHR�LV�VSHFLÀF�WR�WKH�()3��PRVW�RI�WKH�FRQFHSWV��LQIRUPDWLRQ��
and exercises are still taught in the workshops today. 

We suggest you spend some time with your Steadicam® stabilizer learning how to start 
and stop moves cleanly, pan and tilt, boom up and down, walk the line, do switches, 
track sideways, do pass-bys, use long lenses, and a host of other techniques. 

You already know what you want to 
do with your Zephyr™ stabilizer. The 
exercises and concepts presented on the 
video will help you quickly develop the 
necessary skills to make your shots.

As often said in the workshops, running 
around chasing your dog is fun for 
awhile, but it’s hard to judge how well 
you did or if you are improving.

Many experienced operators are still 
perfecting their moving camera skills 
after 25 years of operating, and most of 
them thought they were pretty good at the 
HQG�RI�WKHLU�ÀUVW�ZRUNVKRS��+RZ�JRRG�
you get is part of the artistry and fun of 
being an operator. You have a great tool 
in your hands. Practice, practice, practice.



24

Dynamic Balancing the Steadicam® Sled
A sled is in dynamic balance when the 
center post remains vertical as the sled is 
panned (and this is critical) at any and all 
panning speeds. 

Dynamic balance is extremely important 
for precise operating and for whip pans. 

For each arrangement of camera, monitor 
position, post length, accessories, etc., 
there are many possibilities for statically 
balancing the system. 

However, for each arrangement of 
camera, monitor position, post length, 
accessories, etc., there is only one 
combination that balances the sled both 

statically and dynamically. There is some 
leeway as to the required precision of 
dynamic balance. What is acceptable 
depends upon the operator and the 
situation. 

Dynamic balance can very easily and 
quickly be achieved by the trial and 
error method. 

In all cases, when a sled is in dynamic 
balance, both the camera’s c.g. and the 
battery’s c.g. will be to the rear of the 
centerline of the center post. This rule 
gives you some point to begin balancing 
the system. 

Advanced Techniques
Dynamic Balance

BM

M

M

B

B

7KUHH�ÀJXUHV�WR�VWXG\�IRU�XQGHUVWDQGLQJ�G\QDPLF�EDODQFH�

7KH�WRS�ÀJXUH�ORRNV�OLNH�WKH�0RGHO�2QH�RU�WKH�6.�VOHG��7KH�FDPHUD�F�J��LV�FHQWHUHG�
over the post; the monitor and battery are on the same horizontal plane, and their 
FRPPRQ�F�J��LV�LQ�WKH�SRVW��7KLV�XQLW�LV�LQ�G\QDPLF�EDODQFH�DQG�SDQV�ÁDW��

7KH�VHFRQG�ÀJXUH�KDV�WKH�PRQLWRU�UDLVHG�D�ELW��7KLV�ORRNV�OLNH�PRVW�VOHG�
FRQÀJXUDWLRQV��LQ�HLWKHU�KLJK�RU�ORZ�PRGH��1RWH�WKDW�WKH�EDWWHU\�F�J��LV�FORVHU�WR�WKH�
SRVW��DQG�WKH�FDPHUD�F�J��KDV�PRYHG�WR�WKH�UHDU��:K\""�6HH�WKH�WKLUG�ÀJXUH��

,Q�WKH�WKLUG�ÀJXUH��WKH�PRQLWRU�KDV�EHHQ�UDLVHG�DOO�WKH�ZD\�XS�LQ�IURQW�RI�WKH�FDPHUD��
It’s absurd, of course, but it makes a point. Now the common monitor and camera 
c.g. is over the post, and the battery’s c.g. is directly under the post. 

So you can see that as the monitor is raised, the camera c.g. must move to the rear 
and the battery c.g. must move towards the post. With most sleds, the monitor c.g. 
is raised above the battery c.g., therefore the camera c.g. is always to the rear of 
the centerpost.

It typically works out that the camera c.g. is pretty close to .5in (12mm) to the rear 
– a bit more if the camera is light or the monitor is higher, and somewhat less if the 
camera is very heavy or the monitor is lower.
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Looking good!Spinning a bit wobbly.

We put the rig in dynamic balance by 
ÀUVW�FKRRVLQJ�WKH�PRQLWRU�SRVLWLRQ�DQG�
WKHQ�SODFLQJ�WKH�FDPHUD�FORVH�WR�LWV�ÀQDO�
position. Then we discover the one-and-
only ideal position for the battery by the 
trial and error method.

First, set up your sled at the proper 
length for the shot and place the monitor 
where you want it for proper viewing 
and inertial control. Typically with the 
Zephyr™ stabilizer system, the monitor 
URG�ZLOO�EH�H[WHQGHG�VOLJKWO\�SDVW�WKH�ÀUVW�
stop and two weights are attached to the 
rod (see page 8).  Two weights are also 
attached to the battery rod.

Next, position the camera so that its c.g. 
is about .5in (12mm) behind the center 
post. The center post is just over an inch 
in diameter, so you can use the back of 
the post as a guide. Next, static balance 
by sliding the battery in or out so that 
the sled hangs perfectly vertical fore and 
aft. Make sure the top-to-bottom balance 
is set with a drop time of 2 to 3 seconds.

Trim side to side with the camera, using 
the knobs on the stage. Fine-tune the 
fore-aft balance with the camera. You 
want the sled’s post perfectly vertical. 
A spirit level will help you get the post 
vertical.

Give the sled several careful test spins.  
Very important: do not spin the rig very 
fast – certainly not much faster than a 
normal panning speed (3 – 6 rpm). Note 
the results. Is it good or bad, i.e., does it 
SDQ�ÁDW�RU�ZREEOH"�,V�LW�\RXU�WHFKQLTXH�RU�
is the sled out of dynamic balance?

If your sled is not in dynamic balance, do 
not move the monitor!

,QVWHDG��PRYH�WKH�EDWWHU\�D�OLWWOH�ELW�ÀUVW��
then rebalance statically with the camera. 
There are only two directions to move the 
battery: out or in. You have a 50% chance 
of choosing the right direction, so stop 
worrying about it and give one direction a 
test. Just be sure to make a note of which 
direction you move the battery.

Each time you lock the battery in a new 
position, you must rebalance the sled 
statically with the camera. Do not move 
the monitor! Once you are in static 
balance, spin the sled again. Is it better or 
worse? Again, you have two choices for 
moving the battery.

Re-rack, rebalance, and spin again (and 
DJDLQ���XQWLO�WKH�VOHG�SDQV�ÁDW��7KLV�
should not take a lot of time.

When the battery is within about .25in 
(6mm) of ideal, the sled will behave 
QLFHO\�²�SDQ�ÁDW�²�DQG�IHHO�´VZHHW�µ�:H�
suggest you do not attempt to do this for 
WKH�ÀUVW�WLPH�RQ�VHW�

Adding any accessory or extra Merlin 
weights to the sled will affect both static 
and dynamic balance.  Changing the 
length of the sled, and/or moving the 
monitor in or out will change both static 
and dynamic balance.

How much will dynamic balance change?  It 
depends on how much things have changed.

In practice, it’s a lot easier than it sounds 
on the page, and luckily, there’s one 
great gift in all this: it doesn’t matter for 
dynamic balance what weight camera you 
DUH�XVLQJ�RU�LI�\RX�FKDQJH�OHQVHV��ÀOWHUV��
etc. Really!

So if you make any changes with the 
camera – or use a different camera –
there are no worries about getting back 
in dynamic balance! You only need to 
rebalance statically and you will be in 
dynamic balance again. Honest.

Put the other way around: you can set up 
your rig in various ways with a practice 
camera at home, making it long or short, 
monitor in or out, with an extra weight, 
etc. Just note or mark the positions of the 
monitor and batteries, and you will be 
able to get into dynamic balance quickly 
on set, regardless of the camera you 
carry. Really. Honest. No fooling.

For the complete story, see the Dynamic 
Balance Primer and play with the 
Dynamic Balance Spreadsheet, available 
online at www.steadicam.com.

Dynamic balance spin test with an Ultra2™
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&RQÀJXULQJ�WKH�VOHG�IRU�ORZ�PRGH�

0U�VYKLY�[V�JVUÄN\YL�[OL�ZSLK�MVY�
low mode operating, you must: 

��)OLS�WKH�PRQLWRU�DQG�WKH�FDPHUD�
XSVLGH�GRZQ��

��$WWDFK�WKH�)�EUDFNHW�WR�WKH�JLPEDO��
8VH�WKH�SURYLGHG�VDIHW\�SLQ��

��5HEDODQFH�WKH�VOHG��ERWK�VWDWLFDOO\�
DQG�G\QDPLFDOO\��

��<RX�DOVR�PLJKW�FKDQJH�WR�D�ORQJHU�
SRVW�LQ�WKH�DUP�DQG�RU�UDLVH�WKH�
VRFNHW�EORFN�RQ�WKH�YHVW�WR�UHVWRUH�
VRPH�RI�WKH�DUPҋV�ORVW�ERRP�UDQJH��

The camera will need some means of 
attaching a second dovetail to the top of 
the camera.

A low mode handle clamp (P/N 802-
7417) works for some cameras, but 
be sure the camera’s handle is strong 
enough. Many plastic handles on video 
cameras are inadequate, and a custom 
cage or bracket is required. 

0DQ\�ÀOP�FDPHUDV�FRPH�ZLWK�GHGLFDWHG�
low mode brackets and 100% video 
YLHZÀQGHUV��6RPH�FDPHUD�VSHFLÀF�ORZ�
mode bracketry might also provide 
a means of mounting motor rods (or 
a dovetail with motor rods), and this 
system should not interfere with camera 
functions or working with the camera in 
high mode. 

Most operators work with the low mode 
bracketry and second dovetail in place — 
ready to go at all times. 

Attach the second dovetail directly above 
WKH�ÀUVW�GRYHWDLO��&KHFN�WKDW�LW�GRHV�QRW�
LQWHUIHUH�ZLWK�FKDQJLQJ��WDSHV��ÀOP�PDJV�
or any other camera functions. 

Advanced Techniques
Low Mode
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;PW!�4HU`�]PKLV�JHTLYHZ�¶�VY�]PKLV�JHTLYHZ�^P[O�ÄST�SLUZ�
adaptors – do not have a proper way to mount a dovetail 
above the camera. We suggest you use the “bottom” 
dovetail for low mode, shooting upside down. You will need 
[V�ÅPW�[OL�PTHNL�PU�WVZ[�WYVK\J[PVU��ZV�IL�Z\YL�[OH[»Z�VRH`�
before you shoot. You can either leave the monitor upside 
KV^U��VY�WO`ZPJHSS`�ÅPW�P[�V]LY�MVY�IL[[LY�]PL^PUN��;OL�SH[[LY�
^PSS�YLX\PYL�LSLJ[YVUPJ�ÅPWWPUN�VM�[OL�PTHNL��

Flip the monitor by unscrewing the 
monitor mount, turn the monitor over and 
replace the screw.

Attach the F-bracket to the gimbal handle 
by inserting the post into the gimbal 
handle and securing it with the pin. The 
F-bracket brings the arm back into a 
proper relationship with the inverted sled. 
Without an F-bracket, the end of the arm 
can be next to the camera.  When this 
is the case, switches are impossible and 
operating is severely limited.

Balance the sled 
The sled can be balanced the same as in 
high mode. Hang the rig by its gimbal 
on the balancing stud. The camera will 
still be on top, but it is upside down. 
Balance statically and dynamically. Once 
balanced, adjust your drop time so the 
camera now falls to the bottom of the 
rig: simply slide the gimbal towards the 
electronics to achieve a proper drop time. 
Cautionary Tip: In low mode, the dovetail 
lock works better if the camera weight is 
supported as you lock the dovetail. 

A useful trick
The range of low mode lens heights 
can be lowered by extending the center 
post and/or making the rig more bottom 
heavy. 

Low mode operating
Traditionally, it’s considered harder to 
operate in low mode than in high mode. 
Why? 

Several factors may work together to 
make low mode operating harder. The 
operator usually holds the sled further 
from his body than in high mode. The 
operator’s hands are not at the same 
height. Many times, the post is tilted from 
vertical. The boom range is sometimes 
reduced. The rig may not be in dynamic 
balance. The operator often cranes his 
neck to see the image. In addition, every 
director wants the lens height lower or 
higher than one can properly reach. And 
it’s just plain weird to have the monitor 
so far above the lens. 

Balancing on the stand with 
the F-bracket attached.

Hand positions for operating 
with the F-bracket.
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Accessory for lightweight cameras 
When using very lightweight cameras, 
it’s often better to add weight to the 
camera or stage, so that the gimbal 
position remains close to the stage.

It’s very easy to use the Merlin™ Stage 
Weight Bracket and any number of 
Merlin™ weights as shown.

See the accessory section for part 
numbers. 

You also can make a custom weight 
cage for your lightweight camera - we 
use a variety of cages in the workshops. 
If you make a custom cage, be sure you 
can access the battery, media, and all 
other functions. Many operators add a 
quick release plate to their weight cage to 
facilitate easy changes.
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Batteries
PowerCube™ battery  FFR-000035
IDX VL-4S battery charger  FFR-000008
IDX VL-2SPlus battery charger  FFR-000005
PowerCube™ battery hard case  011-0368

Anton Bauer Dionic HC (Li-Ion) battery FFR-000151
Anton Bauer dual charger  FFR-900152
Anton Bauer quad charger w/ LCD display  FGS-900059

Accessories

Visit www.tiffen.com for a complete list of Steadicam® accessories.

Zephyr™ sled
Zephyr™ arm
Zephyr™ vest
Hard case
Cable, 3 ft video  078-4122-01 
Cable, 12V power  078-7351-01
7” 16:9 Monitor 807-7500
Docking bracket  803-7900
Adaptor, phono-BNC  JCK-130000 
Adaptor, BNC-RCA  JCK-130001 
Instruction manual  LIT-809000 
DVD, EFP Training  DVD-200504

Equipment and accessories 

Optional accessories
The Steadicam® Operator’s Handbook LIT-900000
Steadicam® Tango™

Merlin™  stage weight bracket 801-7940
Dovetail plate assembly  802-7417
Low mode kit  078-7393-01 
Video low mode cage  078-2038-01
F-bracket for low mode  300-7901
Merlin™ Start Weights   801-7920-04
Merlin™ Middle Weights   801-7920-05
Vehicle kit 078-7410-03
SteadiStand™  601-7910
Mounting block  803-7801 
Thumb screws for block  078-0627-01
Long straps for vest  803-7817
Long arm post  602-7237-01
Cable, 12V power, spare  078-7351-01
Cable, 3 ft video  078-4122-01
1/4-20 camera screws  078-1121
3/8-16 camera screws  078-1122
Tool pouch  FFR-000013 
Saddle bag-sand bag/portfolio  FFR-000014 
Steadicam® cap FFR-000021 
Trolley for system soft case  DAA-22B
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Cases & packing
When repacking the sled into the case, make sure the gear gets wiped down and not 
put away wet. Remove the batteries. Don’t leave any loose components in the case as 
they may work their way over to the monitor and scratch the display. The arm should 
be packed inside the vest to keep things compact. 

Most operators have several other cases for their accessories, tools, low mode 
brackets, video recorders, video transmitters, diversity receivers, remote focus 
equipment, etc.

+PZJSHPTLY!�;OLYL�PZ�UV�PTWSPLK�VY�L_WYLZZLK�^HYYHU[`�YLNHYKPUN�[OPZ�TH[LYPHS��:WLJPÄJH[PVUZ��
accessories, etc. are subject to change without notice.

Zephyr™ stabilizer system shown with the 
optional low mode kit.

Also recommended
Wireless follow focus system and brackets
Video transmitting and receiving system
Wired zoom control system
*HTLYH�ZWLJPÄJ�SV^�TVKL�IYHJRL[Z
Inertial augmentation
(Antlers™ or Gyros)
Video recording system
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The Tiffen Company, 90 Oser Avenue, Hauppauge, NY 11788 
����������������������������������ZZZ�WLIIHQ�FRP
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