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| MPRESSI ONI NG MANUAL FOR AMATEUR LOCKSM THS
Version 1.01

PREFACE

Al t hough there are sonme good resources on the Internet describing how

| ocks work and how to pick them there so far hasn't been nmuch good

i nformati on avail abl e regardi ng i npressi oning. The purpose of this
manual is to fill that void. Wile inpressioning doesn't share the

gl amour attached to picking, it is nonetheless a very effective tool for
bot h amat eur and professional |ocksmths. Just give it a try and you
will see that it works.
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1. 0. | NTRCDUCTI ON

1.1. Inpressioning is a nmethod of fitting a key to a | ock w thout taking
the lock apart. Basically, here is howit works: A key blank is inserted
into the |l ock, then turned to bind the pins. Wen the pins are binding,
the key is wiggled or noved to produce marks on the blank. If a pinis
at the shear line it will not bind, and no marking will occur. Wen

mar ks are found, the places on the blank which have marks are then
filed. The marking and filing process is repeated as necessary to
produce a working key which raises all the pins to the shear line, thus
openi ng the lock. Although inpressioning is not hard to learn, it does
take sone practice to develop the skill. O course, the nore you
practice, the easier it gets!

1.2. How long does it take to inpression a key? Wth practice and by
maki ng use of shortcuts, it is not unusual to be able to nake a key in
about 10 minutes. Sone locks will take longer. Sonmetines as little as 5
mnutes is possible if you are both lucky and skilled. If you try to
pick a |l ock, you don't know in advance if it will take one m nute or
thirty. Wth inpressioning, opening a lock is a nore reliable and
predi ct abl e process.

2. 0. PRACTI CE LOCKS
2.1. You can start out with any lock, but | wll suggest starting with
an average sized four-pin Master padl ock. They are easy to inpression,

and bl anks can be easily obtained at a hardware store. You shoul d get
nore than one blank for practicing. Five is probably a reasonable
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numnber .
2.2. Below are sonme depth and spacing data for the Master padl ock, which

as you will see later, can be useful (although not necessary). The
dept hs are neasured fromthe bottom of the blade of the key, up to the

bottom of the cut where a pin will rest.

Cut # Dept h Cut # Dept h
0 . 280" 4 . 220"
1 . 265" 5 . 205"
2 . 250" 6 . 190"
3 . 235" 7 . 175"

The di stance fromthe shoulder of the key to the first pinis .185", and
the spacing between pins is .125" (you really don't need these last two
nunbers, but they may be hel pful references as you are first learning to
recogni ze what the narks | ook |ike).

2.3. Anot her good approach to using a practice lock is sinilar to that
soneti mes reconmrended for |earning picking: Get a |lock cylinder and
renove all the pin stacks but one. After you have inpressioned the one
pin | ock, add another pin stack and try again. Continue adding pin
stacks until you can inpression the whol e | ock.

3.0. FILES

3.1. Six inch, #4 Swi ss-cut round or pippin files are normally used for
impressioning (the files are called 6", but are actually about 8" |ong
i ncluding the tang). Both types of files taper down to a smaller cross-
sectional size towards the tip. The round file is usually used in
conjunction with a small flat or triangular file which is used to shape
the flat sides of the cuts on a key. The pippin file has sort of a
teardrop cross section, rounded on one side, and with two flat surfaces
neeting at a knife edge on the other side. The flat surfaces are used
like the flat file above to shape the sides of cuts.

Chances are that you won't find these kind of files in your |ocal
hardware store, just because they have finer teeth that are required for
nost purposes. Locksmith suppliers carry them of course. You can al so
get themthrough a machinist's or jeweler's supply house.

3.2. The particular #4 Swiss-cut pattern is used for inpressioning work
because it | eaves a very fine, slightly dull, and slightly corrugated
surface on the blank, which permts visible marks to be nade by the pins
rubbing on the blank with very little pressure. A few locksnmths use a
#2 Swiss cut pattern because it cuts faster, but npbst authors specify
the #4. Having tried both types, | strongly recommend the #4 al so.

3.3. It is also a good idea to get a handle for the file, as it pernits
better and nore confortable control of the file. Afile card is a
speci al brush nmade to clean the teeth of a file. The soft brass of the
key blanks tends to clog up the teeth on an inpressioning file a little
bit, which affects the quality of the fine surface you are trying to
produce on the blank. Don't be cheap - get a file card too.

3.4. Afewtips on using files: Files cut only on the forward stroke.

So, push the file slowy and evenly forward with gentle cutting
pressure, and draw back the file without any cutting pressure.

Particul arly when inpressioning, do not apply pressure when draw ng back
the file, as it tends to polish the surface of the blank (a dull surface
i s needed when inpressioning). Hold the file with an extended i ndex
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finger pushing down on the top edge of the file to control cutting
pressure. Light cutting pressure will produce the finest finish for
produci ng vi sible marks. Use heavier pressure to renove nateri al
rapidly, followed by lighter strokes to finish the surface for marking.

4. 0. BLANKS

4.1. Soft brass blanks are the best for inpressioning. Steel blanks are
nmuch harder than is desirable, and al uni num bl anks devel op fatigue
cracks easily when using hard turning tension. If you can only find
bright plated brass blanks, you will have to file the plating off the
top of the blade with your inpressioning file. Only file deep enough to
renove the plating, because with sone |ocks a #0 cut requires the ful
un-cut height of the blade. Wth the plain brass bl anks, you al so need
to smooth the top of the blade with your inpressioning file in order to
| eave a surface that will show marks - just be careful not to take off
too nuch.

note: Sonme | ock manufacturers use #0 and others use #1 to indicate the
hi ghest depth cut. For consistency, #0 will be used in this manual when
referring to the highest depth cut (unless otherw se noted), which is
equal to or very close to the full un-cut height of the blade of the key
bl ank. A #1 cut refers to a cut which is one step | ower than the un-cut
hei ght of the bl ank.

4.2. Sone people like to prepare the blanks by either thinning them down
inwidth with a flat file, or knife edging the top of the blade. In both
cases the idea is that a very thin piece of netal can nore easily be
deformed than a thick one. In the case of thinning dowm the blade, it
can al so be wiggled around nore in the keyway. Wen thinning a blade, do
not thin the area i nmedi ately adjacent to the shoul der of the blank
where the bl ade enters the keyway. You will be applying hard turning
tension on the blank later and it is inportant not to weaken it at the
poi nt where nost of the turning stress is applied.

Knife edging is used nore often when the pull-out nmethod (nore about
this nmethod below in section 5.5.) of obtaining marks is to be used.
Knife edging is used to thin only the top of the blade to nmake the
initial marks nore visible. To knife edge the blade, file both sides of
the top the bl ade at about a 45 degree angle. The idea is not to nmake it
really sharp like a knife, just to make the edge weak enough to mark
nore easily on the top surface.

4.3. As an exanple of the utility of knife edging or thinning, | took a
new bl ank for a Master padl ock and prepared the flat top surface of the
blade with my inpressioning file. After sone wiggling, | could see one
mark at the tip of the blade, which is enough to start with. But, | then
kni fe edged the blade and w ggled sone nore. This tinme | could easily
see marks fromall four pins. Wth the knife edging, |ess wiggling was
requi red and the narks were much nore visible.

5. 0. MAKI NG THE MARKS

5.1. There are three comonly used nethods for making the marks. They
are called wiggling, tapping, and pulling. In each of the nethods, the
blank is inserted in the keyway, then turned hard to bind the pins.
Usual Iy turning pressure is applied in the direction you want the | ock
to open, but you can try both directions to see which | eaves better
marks. It is inportant to make sure that the blank is evenly seated on
the bottom of the keyway before applying turning pressure. |If you are
holding it tilted, sone of the pins will already be pushed up and won't
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| eave any marks.

5.2. When inpressioning, you will need something to hold the blank
because of the repeated hard turning tension used (the tension is harder
than is used for picking, but not hard enough to break the blank). A
small pair of vice-grips (no larger than the 5" size) works well. Attach
the vice-grips like a handle, aligned with the long the axis of the key
bl ade (not at a right angle like a turning wench). There are al so sone
commercially made handl es for inpressioning. There is at |east one with
a trigger handle to help pull out the blank uniformy each tine, when
usi ng the pull-out nethod.

5.3. Wggling is acconplished by applying turning tension, then w ggling
the bl ank up and down causing the top of the blank to rub against the
tips of the bound | ower pins.

5.4. Tapping is a variation of wiggling. The blank is inserted into the
keyway, then a steel rod is placed in the hole in the bow (handl e) of
the key to provide turning tension. A snall nmallet is used to tap on the
bow to make the inpressions. Tapping on the top of the bow pushes up the
tip of the key by lever action, and tapping on the bottom of the bow
pushes up the back of the key by direct action.

5.5. The pull-out nethod only works after you have cut down to at |east
a #1 depth, hence the popularity of knife edging the blank, then using
the wiggle nethod to see if there are any #0 cuts to start with. To use
the pull-out nethod, apply turning tension, then pull out on the bl ank
(don't try this nethod on disk or wafer |ocks, because the disks nay
bend or break). Unlike the wiggle and tapping nethods, the nmarks
produced by pulling will not be exactly where the pins are, the distance
away being related to how far you pull the blank out (maybe 1/16"). For
this reason it is helpful to scribe lines down the side of the bl ank
after the pin locations are found by the wiggle nethod, to use as a
reference when filing. The advantage of the pull-out nethod is that it
can | eave nore easily visible marks than the previously nmentioned

met hods.

5.6. There is nore than one way to inplenent the pull-out nmethod. One
techni que involves attaching a C-clanp to the bow, then using the G
clanp to provide turning tension on the blank. A screwdriver is placed
bet ween the side of the bottomend of the C-clanp and the face of the

| ock, then the screwdriver is twisted to pry the Cclanp (and therefore
the blank) in a direction out fromthe face of the lock (no nore than
about 1/16").

5.7. An effective hybrid approach is to first put turning pressure on
the blank, then add pulling pressure (without actually pulling the bl ank
out enough to start making narks - the pressure is just take up any

sl ack between the blank and the pins and to put nore tension on the

pi ns) using your vice-grips or a comercial inpressioning handle, then
bunp or tap the blank up and down to nmake the marks stand out nore than
nore than they woul d otherw se. Renenber to file where the pins are, as
with other pull-out techniques (see section 5.5. above).

5.8. There is an opti mum anount of turning tension to apply to the bl ank
for any particular lock. It is the rubbing action of the pins agai nst
the blank that polishes the surface of the blank to produce the little
mar ks used for inpressioning. If too little tension is used, the pins
will nove too easily and not mark. If too nmuch turning tension is used,
the pins will jamand not nmark - the pins have to be able to nove a
little to polish the blank's surface.
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5.9 You will have better control of the inpressioning action if you hold
the bl ank and handl e with your hand up near the head of the blank and
the face of the |ock, rather than having your hand farther away.

5.10. Wist action, rather than action fromthe elbowis nore effective
in nmoving the blank within the keyway to produce narks - the
reconmended action is nore to tilt the key up and down fromthe wi st
with a bit of a snap, verses just lifting and | owering the bl ank

6. 0. SEEI NG THE MARKS

6.1. The nmere act of preparing the flat top of a soft brass blank with
an inpressioning file, inserting the blank in a lock and renoving it,

wi thout any wiggling or turning, will |eave marks on the blank. There
will be sonme streak marks where the pins have dragged across the
specially prepared surface. Try it and you will know these marks | ook
like so you will not confuse themlater with the useful marks.

6.2. The useful marks you get are not really depressions in the surface
of the blank (except nmaybe when a pin is alnost at the shear line - if
you start seeing deep gouges, the lock is probably about to open). A
mark is normally just a subtle change in the reflectivity of the surface
of the blank. The inpressioning file |leaves a slightly dull finish, and
marking will slightly polish it. To see the marks turn the blank in the
light. Wien you hold it at the right angle, the marks appear as little
tiny shiny dots. They can be hard to see in bright light, so if working
out doors, sun gl asses may be hel pful. Sone people like to use a

magnifier to see the tiny dots - even with a magnifier, you still have
to turn the blank in the light just right to see the marks. Wth a
little practice, you will locate the marks very quickly.

6.3. If inpressioning a dirty or weathered lock, you may find little
specks of debris on the surface of the blank after marking. If there any
doubt as to what you are | ooking at, wi pe off the top of the blank to
see if you actually have a mark rather than a tiny speck of dirt.

7.0. FILING THE MARKS

7.1. The rule for filing nmarks is sinple. If you see a nark, you file

there - if not, you don't (except when using the pull-out nethod - in
which case if you see a nmark, you file where the pins are; see section
5.5., above). Watever you do, don't be tenpted to guess - if you're not

sure if you have a mark or not, don't file there. Wrk on making and
seeing the marks first.

7.2. File only 2 or 3 strokes at a tinme before | ooking for nore narks,
because you only have to file a cut a few thousandths of an inch too
deep, to pass by the shear line (a shortcut, allowing nore filing at one
time, follows in section 8.1.).

7.3. As the cuts are filed deeper the sides of the cuts will start to
becone parallel with each other, |ooking sonmething |ike the letter U |If
you |l eave themthat way the key will get stuck in the | ock. Use a flat

file, or the flat side of your pippin file to angle the sides the cuts
at about a 45 degree angle fromvertical, naking the sides of the cuts
| ook nmore like the letter V. The bottonms of the cuts should remnain
rounded. It can be hel pful to | ook at sone other keys, then try to
duplicate the shape of the cuts.

7.4. Some |ocks have fat pins and sone | ock have skinnier pins. There
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seens to be a natural tendency to use the nmiddle part of the file,
leaving fairly wide cuts. The cuts only need to have a radius a little
bi gger than the radius of the pin tips. For locks with skinny pins, try
using the file nore towards the tip, where it is narrower.

7.5. If you can see nore than one mark at atine, it is ok to file them
all at once or one at a tine.

7.6. Sonmetinmes a pin will stop marking before it reaches the shear line.
So, don't be surprised when a pin that has stopped marking starts
mar ki ng again after sonme of the other pins have been brought to down the
shear line. Just keep filing until the pin stops marking again.

8. 0. SOVE USEFUL ACCESSORI ES

8.1. For locks that are factory keyed, only certain standard pin depths
are used. The standard pin depths are listed in "depth and spaci ng"
manual s and code books avail able fromlocksmith suppliers. You can al so
figure out what the standard depths are (within certain tol erances) by
nmeasuring the cut depths on other keys for the sane type of |ock you are
working on. If you think a lock is keyed to factory depths, there is no
reason to look for new narks after only two or three file strokes. If
you get a mark at sone standard depth #n, then just file down the cut to
the next standard depth, #n+l1, and | ook for marks again.

It is helpful to have a key nicronmeter or dial caliper to neasure the
depths. A key nachine can be used to speed up the inpressioning process
by quickly cutting down to the next standard depth. Punch type code
nmachi nes, such as the dipper are especially useful out inthe field. If
you use a machine to make the cuts, you will need to lightly touch up
the surface of the cut with your inpressioning file before |ooking for
nore marks.

9.0. SHORT PI NS

9.1. Sonme |ocks use "short pins" for the #0 depth ~ #2 depth cuts. Wen
short pins are present, you can look into the keyway and see the
dividing line between the upper and | ower pins. It is possible to "read"
the short pins to determne the depth of cuts needed on the bl ank

wi t hout any i npressioning being required.

9.2. To identify the short pins visually, use a flashlight (or an
otoscope, if you have one) and a straight pick, lift up all the pins as
high as they will go, then look into the keyway. Wt hdraw the pick
slowy to drop the pins one at atine. If you see the dividing Iine on a
pi n stack, depending on it's position in the keyway you can estinate the
depth of cut for that pin fromyour experience with other |ocks of the

same type, without doing any inpressioning all. Again, if you are
famliar with the particular type of lock, and you don't see any
dividing lines at all, then you will know that you can start by filing

down all the cuts to perhaps the #1 depth or maybe the #2 depth, etc.
because you know t hat none of the cuts can be any shallower than that.

9.3. Another way to find the short pins is to use a probe. The probe is
a straight pick, filed to a sharp point. Mne has a bl ade | ength of
about 1-1/4" long. The height of the blade is about .055" at a distance
of 1/2" fromthe tip. My probe has a series of dots down the side to
nmeasure how deep it is in the |l ock. To use the probe, lift up all the
pins as high as they will go, then pull out the probe until the last pin
drops. Slide the probe down the side of the pin and stop if you feel a
di vi di ng poi nt between upper and | ower pins. Note at which reference dot
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the probe is at, then push it all the way into the gap between the upper
and | ower pins. Note how nuch farther the probe has noved into the
keyway. By measuring how far you can push the probe into the gap, you
can neasure the size of the gap, and therefore determ ne the cut depth
for that particular pin. Repeat the process for each pin. As an exanpl e,
| have found that a #1 cut on a Schlage "C' keyway will barely probe -
the dividing line can be felt, but the probe cannot be pushed between
the upper and lower pins. In the same lock a #0 cut has a gap of about

. 020" - .025", which neans that ny probe can be pushed in alittle |ess
than 1/4". The Master padl ock can al so be probed: My particul ar probe
will enter the gap of a #1 depth pin stack about 3/16", and will go in
farther for a #0 depth pin stack

9.4. Probing can also be used to assist picking. If you can tell which
pins are short and which are |onger before you start picking, you wll
have a better idea how you are going to need to mani pul ate the pins.

9.5. Probing will leave little scratches on the side of the pins, but it
doesn't hurt the |ock.

10. 0. SPOCL PI NS

10.1. Upper spool pins are no problem because the upper pins never go
bel ow t he shear |ine when inpressioning. A few |l ocks have | ower spoo
pins. Using the probe you can often feel the shoul der of the spool,
which feels different than a short pin because of it's shape. If you
find a | ower spool pin, file dowm the cut for that pin until it stops
mar ki ng. Inpression all the other pins normally. Wen only the spool in
is left to be inpressioned the plug will turn a little and catch on the
spool pin. At that point, file down the cut for the spool pin until it
starts to mark again. Then continue filing it just a little bit nore to
bring the dividing |ine between the upper and | ower pins down into
alignment with the shear |ine.

11. 0. PROBLEM5S W TH BLANKS

11.1. Due to the stresses encountered during inpressioning, sometines a
blank will start to crack, usually on the bl ade near the shoul der where
it just enters the lock. If this happens, stop - you don't want a
broken-of f key in the lock to extract. You can duplicate the cracked

bl ank on a machi ne or by hand, then continue inpressioning with the new
bl ank. If you don't have a key machine, or a key mcroneter for
duplicating the cracked key, there is an old nmethod you can use: Snpke
the bl ade of the cracked key bl ank over a candle, covering it with soot.
Clanp it next to a new blank using a vice, Cclanp, vice-grips, etc.,
then file down the new blank until you just start to hit the soot on the
ol d key blank. As soon as you start to scrape off the soot, stop filing.
It is inportant not to go too deep

11.2. If you are cracking bl anks nore than occasionally, you probably
are using too nuch turning pressure. Strive for noderation - just enough
pressure to nmake the narks.

11.3. Turning and wiggling a blank in one direction, then turning the
ot her way and wiggling again tends to fatigue the blank faster than
working in only one direction. So, especially watch for cracks if you
are using both directions.

11.4. If you accidentally nmake a cut a little too deep, there a couple

of ways to try to save the blank. It can be peened with a snmall hamer
or pin punch on the side of the blade, just below the bottom of the cut
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to raise the bottomof the cut, or alittle solder can be added to the
bottom of the cut. Solder is very soft, however, and won't last long. So
a duplicate will need to be made from your inpressioned key pretty soon

11.5. If you find that you have |l owered a particular cut to the maxi num
depth (e.g. #9) without finding the shear |ine, you obviously have filed
too far. To save the good part of your work, duplicate the blank except
for the one overly-deep cut, then continue inpressioning with the
dupl i cate bl ank

12. 0. MASTER KEY SYSTEMS

12.1. After you have inpressioned one lock in a master key system the
other locks will probably have only two or three pins with different
depth cuts. If you inpression a few different |ocks you will soon have a
nmaster key at sone |evel

13. DI RTY LOCKS

13.1. A lock that has been oiled can be extrenely hard to inpression. A
long tinme ago, gasoline was used to flush out a dirty |ock. Today, sone
no-resi due el ectronics spray cleaner would probably work well. After
flushing out the lock, you can speed up the drying by blow ng sone air
into the keyway. There are canned conpressed air "dusters" which are
suitable for this purpose.

14. 0. DI SK TUMBLER LOCKS

14.1. Disk tunmbler (wafer) |ocks can be easily inpressioned using the
same techni ques described for pin tunbler |ocks. However, pull-out
techni ques shoul d not be used because of possible danmage to the disks.

14.2. Typically, alittle less turning pressure is used when
i mpressioning disk | ocks as conpared to pin tunbler |ocks.

14.3. The inpression narks made by disk | ocks may | ook different than

the marks made by pin tunbler | ocks. Depending on exactly how t he disk
is contacting the blank, you can get anything froma small dot at the

edge of the blank, to a straight |ine across the width of the bl ank

14. 4. Sonetinmes it is possible to determine the key cut depths for a

di sk 1l ock without doing any inpressioning at all. The technique is
called "reading" the lock, and with practice it can be done in seconds.
To read a disk lock, use a straight pick to lift up all the tunblers.
Slowy pull out the pick watching each tunmbler as it falls. You will see
that sone disks protrude further down into the keyway than others.

Typi cal disk locks use 5 different depths, nunbered #1 through #5, with
a #1 cut being at or near to the full height of the key blade, and a #5
cut being the deepest. The #1 tunblers protrude the | east anount into
the keyway and the #5 cuts protrude the npbst. By conparing the anount
each disk protrudes with respect to the other disks, and wth respect
to landnmarks in the keyway (such as the side warding), it is possible to
estimate the depth # of the cut. Usually, the difference between cut
dept hs for disk | ocks ranges between .015" - .025", with .020" being
very conmon. Here are sone conmon dept hs:

cut # dept h cut # depth
1 . 240" 4 . 180"
2 . 220" 5 . 160"
3 . 200"
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Specific depths for particular |ocks can be found in "depth and spaci ng"
manual s, or by taking neasurenents on keys for other |ocks of the same

t ype.

14.5. A disk tunbler lock nmust be in it's shell to be read properly,
because the tunblers nust be resting in the shell slot to be read
correctly.

15. 0. I MPRESSI ONI NG OTHER TYPES OF LOCKS

15.1. Using the sane basic principles as are used for pin tunbler and

di sk tumbl er | ocks, many other types of |ocks can be inpressioned al so.
Wthout going into detail about particular specialized techniques, sone
ot her types of |ocks that have been inpressioned incl ude:

(1) Warded | ocks

(2) Lever | ocks

(3) Tubul ar I ocks

(4) Chicago double bitted 11-wafer | ocks
(5) Doubl e-sided wafer |ocks

(6) GM sidebar |ocks

(7) Sargent Keso | ocks

(8) Medeco | ocks

16. 0. G.OSSARY

Shoul der
|
( |__ Cuts Top of key
( \VAVAVAVA
____Blade_)Tip
(| Bott om of key
I
I
Bow

Bl ade - The part of the key that is inserted into the |ock

Bl ank - A key before any cuts have been nade, or a key that is not
fully cut and is thus not yet operational.

Bow - The handl e of the key.

Cuts - "V' shaped notches cut out fromthe top of the blade for
t he purpose of raising the pins up to the shear line.

Dept h - The depth of a cut is neasured fromthe bottom of the bl ade
up to the bottomof a cut. Depths are nunbered starting
with #0 (or sonetines #1) as the hi ghest depth.

Grooves - Long narrow nilled out areas along the sides of the blade
to allow the blade to bypass the wards in the keyway.

Keyway - The part of the plug where you insert the key.

Lower pins - The pins of a lock that contact the cuts on the key. Al so
cal l ed bottom pins

Pin stack - The conbination of a lower pin sitting beneath an upper
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pin. In naster keyed | ocks, additional master pins may be
| ocat ed between the | ower and upper pins.

Pl ug - The part of the lock that you put the key into, and which
turns to operate the | ock.

Shear |ine The dividing line between the plug and the shell (the
hei ght to which the tops of the | ower pins nust be raised

to open the | ock).
Shel | - The outer part of the lock that surrounds the plug.

Shoul der - The edge of the key that touches the face of the lock to
define how far the key is inserted into the | ock

Spool pin - A pin that has a groove cut around it's periphery. The
groove is intended to catch at the shear line as a
deterrent to picking.

Tang - The end of a file where a handle is to be attached.

Tip - The very end of part of the key that you stick into the
lock first.

Upper pins - The pins in a lock that sit on top of the |ower pins. Al so

call ed top pins.

Ward - Protrusions that stick out of the sides of the keyway to
allow entry of only the correct type of key blank
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