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1

This invention relates to transfer screws and
more particularly to a combination gage and
driver for adjusting the cutting surfaces of trans-
fer screws to a uniform height.

The necessity of accurately transferring the
centers of one or more tapped holes from one
piece of stock to another frequently arises in the
manufacture of various types of tooling. Tool-
makers commonly resort to the use of transfer
screws as a simple and effective method of trans-
ferring the location of such centers especially in
the case of so-called “blind” holes suich as are
frequently encountered in .the ‘manufacture of
dies which are not provided with flanges- or the
like capable of receiving through holes for attach-
ing the dies to their respective die shoes.

The transfer screws are commonly provided
with a center punch and a concentric drill circle
which permits location of a drill to be checked
after starting the drilling eperation.

While the use of transfer serews is an ex-
pedient and highly accurate means for transfer-
ring the centers of a group of tapped holes from
one piece of stock to another, satisfactory re-

sults normally require that the marking edges ;27

of all screws used in a single transfer operation
be accurately positioned in the plane of the sur-
face of the stock to which the centers are to be
transferred. Otherwise, when such piece of stock

is tapped with a hammer or pressed down against .

the transfer screws by other means, one or more
of the screws will fail to leave a clear impression.
This is especially true where it is desired to use
transfer screws having a concentric marking edge

since the contact surface of a group of such screws 3,

is very much larger than in the case of a sim-
ilar group of screws having only centering points.

Since a transfer of centers is normally required
where two pieces of stock are required to be held

together by common studs or bolts, the adjacent .

contact surfaces of such pieces most frequently lie
in a flat plane. In such cases the positioning of
the marking edges of a group of transfer screws
at a uniform height relative to the plane surface
of the piece in which the transfer screws are lo-
cated will- serve to cause all of such marking
edges to lie'in a plane corresponding to the sur-
face of the piece to which the centers are to be
transferred and when such piece is brought into
contact with the transfer screws and tapped or
otherwise pressed against them, each of the
screws will leave g uniform and clear centering
mark.

The problem of so adjusting each of-a group
of transfer screws to 4 proper-height has hereto-
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fore presented considerable difficulty and has re-
sulted in a great deal of lost time in marking and
re-marking the pieces to which the centers are to
be transferred. Varicus devices have been used in
the past to automatically locate the projecting
height-of a transverse screw such as the provision
of a shoulder on the screw to limit the threaded
engagement to a predetermined maximum. To
the best of my knowledge none of such -devices
have included any provision for compensating for
wear in the cutting edges of the screw which nat-
urally result in varying the dimensions of partic-
ular screws.

Tt is the principal object of the present inven-
tion to.provide g transfer screw, gage and driver
which will permit each of a group of transfer
screws to be quickly and accurately leveled to a
position such that each of their cutting edges
will lie at & uniform distance from the surface of
the piece in which the fransfer screws are en-
gaged.

Another object is to provide a transfer screw of
the type having a central marking point and a
concentric marking edge with a plurality of
notches adapted to be drivingly engaged by driv-
ing lugs in the adjusting gage.

A further object is to provide a gage and driver
for such transfer screw which is adaptable to
serews having a variety of threaded and marking
edge diameters. .

Anocther object is to provide g gage having one
surface for registering against the surface of the
piece in which the screws are located, a yieldable
surface for registering against the marking edge
of the centering screw and a means for gaging
the relative displacement of such surfaces while
the screw is simultaneously being adjusted in
height.

These and other objects will appear more clear-
1y from the following detailed description of a
particular embodiment of the invention and from
an examination of the drawings forming a part
hereof, wherein

Fig. 1 is a side elevation of the gage and driver
assembly. » s

Fig: 2 is a sectional elevation of the gage and
driver assembly.

_ Fig. 3 is an end elevation of the gage and driver
assembly taken along the line 3—3 of Fig. 1.

Tig. 4 is a fragmentary sectional side elevation
of a transfer screw engaged in & blihd threaded
hole, the gage and driver being shown adjacent
thereto in near driving relationship.

Fig. 5 is an exploded perspective view of the
various components of the gage and driver. -
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Referring to Figs. 2 and 5, it will be seen that
the main body 10 comprises a hexagonal sleeve
having a cylindrical bore {{ with a uniform di-
ameter from the top surface .12 of the sleeve to
the shoulder 13 and a reduced bore {4 extending
from the shoulder 13 to the bottom surface 15 of
such sleeve. As most clearly seen in Fig. 5, a re-
duced cylindrical section i6 at one end of the
sleeve 10 is provided with radially extending slots
t7 into which four rectangular lugs I8 are in-
serted with a press fit. The lower edges 19 of the
lugs 18 project longitudinally beyond the lower
edge 20 of the sleeve 10 by an amount sufficient

to permit such lugs to engage corresponding’

notches 21 formed in the marking edge 22 of a
transfer screw 23, as shown in Fig. 3. An addi-
tional transverse slot 24 is provided in the re-
duced end 16 of the sleeve 10 to accommodate a
gaging pin 25 with sufficient clearance to permit
such gaging pin to readily move within such slot.

A ring 2§ is provided to fit over the end 16 of
the sleeve 10 with a press fit. The lower edge
21 of the ring 26 extends longitudinally below
the bottom edge 20 of the sleeve 10 and is pro-
vided with a sufficient internal diameter to over-
lie the edge 28 of the transfer screw 23, thereby
permitting the edge 27 to contact the surface 28
of the piece 30 in which the transfer screw is
located while the lugs {8 are simultaneously en-
. gaged with the notches 21 of the transfer screw
23. A rod 3! is provided with an enlarged cylin-
- drical section 32 having a diameter somewhat
- smaller than the internal bore {1 of the sleeve {9
. permitting the rod 31 to move downwardly within

the bore 11 to the point where the lower shoulder

33 contacts the shoulder 13 of the sleeve 0. A
hole 34 is provided at the lower end of the rod
3{ having an axis perpendicular to that of the
rod 3f. The gaging pin 25 extends through the
hole 34 and transmits any longitudinal movement
along the axis of the gage to the end 85 of the
rod 31. A short sleeve 36 having a diameter sub-
stantially equal to that of the section 32 of rod
. 31 is provided with a bore 37 just large enough
. to permit the end 35 of the rod 31 to slide there-
in.. A lock screw 38 passes through a threaded
~hole 39 at the top end of the sleeve 10 to engage
and lock the sleeve 36 in a fixed position, a spring
40 being interposed under compression between
the shoulder 41 of the rod 3t and the shoulder
42 of the sleeve 3§ thereby urging the lower shoul-
der 33 of rod 3! into engagement with the shoul-
der 13 of sleeve 10.

The respective parts of the gage and driver
are normally assembled in the following man-
ner: The lugs 18 are first pressed into their re-
spective slots 17. The rod 31 is then dropped into
the bore Il whereupon the hole 34 is aligned with
“the pin slot 24. The pin 25 is next inserted
through the hole 34 and moved to a position where
its ends lie within the outer diameter of the re-
duced section 6 of the sleeve {8 whereupon the
ring 26 is pressed onto the eylindrical section 16
to a position where its top edge 43 engages the
shoulder 44 of the sleeve 10. In this position the
lateral movement of the pin 25 is limited by the
ring 26 and the longitudinal movement of the rod
31 is limited in one direction by the engagement
of its shoulder 23 with the shoulder 13 of sleeve
180 and in the opposite direction by the contact
of pin 25 with the upper end of its slot 24 coin-
ciding with the shoulder 44 of the sleeve 10. The
length of the lower end 45 of the rod 3f and the
location of the hole 34 are such as to permit the
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the lower surface 20 of the sleeve 16 in which
position it may contact the concentric marking
edge 22 of a transfer screw 23 at two points.

After the ring 26 has been positioned, the spring
49 is dropped onto the rod 31 and the sleeve 38
is then slipped over the end 85 of the rod 31 to
a suitable position compressing the spring 40.
The lock screw 38 is then tightened against the
sleeve 36 completing assembly of the gage. The
respective parts are dimensioned ang positioned
in assembly so that the end 35 of rod 3§ will nor-
mally lie within the sleeve 36 somewhat below the
upper surface 88 of such sleeve. The rormal
limits of the movement of rod 3{ and the pin
25, as may be effected by the contact of the nin
26 with the marking edge of a transfer screw
23, permit the end 35 to move up beyond the sur-
face 48 of the sleeve 36.

As shown in Figs. 2 and 3, the lower end 45 of
the rod 31 is provided with an internal conieal
chamfer 46 which communicates with the. hole
34, thereby providing clearance for the center-
ing point 47 of the transfer screw 23, the apex
of which normally lies in the plane of the mark-
ing edge 22.

As previously mentioned, the lower edge 21 of
the ring 26, the lower edges 19 of the lugs 8, and
the pin 26 in'its normal position all extend longi-
tudinally beyond the lower end 15 of the sleeve
10. In operation a transfer screw 22 is started
into a threaded hole, such as the blind hole 49
shown in Fig. 4, by hand. The gageé and driver
is then: brought into driving position over the
screw with the Iugs 18 engaged in the notches 21.
At this point of full driving engagement, the
marking edge 22 of a transfer screw 23 will have
moved the pin 25 and rod 31 against the pressure
of spring 40 to a position where the end 25 of
the rod 3 will extend beyond the top surface 48
of the sleeve 36. The sleeve 10 is thereupon ro-
tated by hand or by a tool if necessary until the
lower edge 27 of the ring 26 contacts the upper
surface 29 of the piece of stock 39. Continued
rotation of the sleeve 10 will now produce several
effects since the transfer screw will continue to
move downward into its hole while the movement
of the gage and driver is arrested by the contact
of ring 26 with the surface 29. The lugs I8 will
withdraw somewhat from the notches 21, not suf-
ficienfly  however to prevent continued driving
engagement for a certain limited distance. Ag
the screw begins to move downward relative to
the main body of the gage, the pin 25 will con-
tinue in contact with the marking edge 22 indi-
cating such relative movement by a like relative
movement between the top end 35 of the rod 31
and the upper surface 48 of the sleeve 36. 'The
sleeve 36 will normally be adjusted to a position
where the top surface 35 of rod 31 will become
flush with the top surface 48 of the sleeve 36 when
the marking surface 22 of the transfer screw 23
is at the desired height above the surface 29 of
the piece 30. The depth of the notches 2t and the
position of the bottom surfaces {9 of the lugs i8
are such as to permit driving engagement to be
maintained while the. surfaces 35 and 48 are
brought into flush relationship. :

In this manner an extremely accurate adiust-
ment in the level of the marking edge 22 can very
quickly be made with the combination driver and
gage. It will be noted that since the marking
edge itself is used as a gaging surface, compensa-
tion for any wear in such edge will automatically
be made in-leveling the transfer screws. It will

pin 25 in its normal position to extend beyond 78 also be noted. that the use of -four driving lugs
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and four notches in the transfer screw .causes
the gage and driver “to be self-centering when
brought into engagement with the transfer screw.
This arrangement permits a single gage and
driver to ‘be used- in .adjusting transfer screws
having a variety of :diameters as-long as they
are within the maximum diameter determined
by the size of the ring 26.

This combination gage and d11\ er has been
thoroughly tested in praetice and found to be a
highly effective answer to the long existing need
for an aecurate and efficient ‘means for leveling
transfer screws.

‘While a particular- embodlment of the present
invention has been described in detail, it will be
understood that numerous changes in the design
and construction - details -could be made without
departing from the spirit of the invention, as set
forth in the following claims.

I.claim:

1. A transfer screw gage for adgustmg a plu-
rality. of transfer screws to a uniform level rel-
ative to the plane surface of a jpiece of stock
having a plurality -of threaded holes substan-
tially normal to said plane surface characterized
by a gage surface for registering with said plane
surface, a yieldable member- for registering with
a portion of said transfer screws indicative of the
‘height of the marking portion of said transfer
screws relative to said plane surface, means for
gaging the posifion of said yieldable member rel-
ative to said registering surface, and a screw
driving element for drivingly. engaging one of
said screws while said respective gage surface
and yieldable member remain in contact with
said plane surface and transfer screw,

2. In combination, a transfer screw provided
with a naotched face adapted to be drivingly en-
gaged by a driving -tool, a transfer screw gage
and driver for adjusting a plurality of said trans-
fer screws to a uniform level relative to a plane
surface of a piece of stock having a plurality of
threaded holes substantially normal to said plane
surface comprising a gage surface for registering
with said plane surface, a yieldable member for
registering with a portion of each of said transfer
serews indicative of the height of the marking
portion of said transfer screw relative to said
plane surface, means for gaging the position of
said yieldable member. relative to said registering
surface, and driving means for simultaneously
engaging said notched face. -

3. A transfer screw gage for use in adjusting a
plurality -of transfer screws o a uniform level
relative to the plane surface of a. piece of stock
having a plurality of threaded holes substantially
normal to said plane surface characterized by a
gage surface for registering with said plane sur-
face, a yieldable member for registering with a
marking portion of said transfer screw, means
for gaging the position of said yieldable member
relative to said registering surface, and a ‘screw
driving element for drivingly engaging cne of said
screws while said respective. gage surface and
yieldable member remain ‘in contact with said
plane surface and transfer screw.

4. A transfer screw gage for use in adjusting
each of a plurality of transfer screws of the type
having a central marking peint and a concentric
marking edge to a uniform level relative to a plane
surface of a piece of stock having a plurality of
threaded holes substantially normal-to said plane
surface, said gage being characterized by a gage
surface for registering with said plane surface,
a yieldable member for registering with the con-
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centric marking edge of said transfer screws,
means for gaging the position of said yieldable
member relative to said registering surface; and a
serew driving element for drivingly engaging one
of said screws while said respective gage surface
and yieldable member remain in contact w1th
said plane surface and transfer screw.

5. A transfer screw gage, as set forth in claim 4,
wherein the means for gaging the position of
said yieldable member relative to said registering
surface comprises a sleeve having a fixed rela-
tionship with said registering surface, and a rod
having a fixed relationship with said yieldable
member and slidably received within said sleeve,
said rod normally extending to a point within said
sleeve adjacent the outer end thereof and being
movable through the contfact of said yieldable
member with said transfer screw marking edge
to a point beyond said end of the sleeve.

‘6. A transfer screw gage for use in adjusting
edch of a plurality of transfer screws of the type
having a central marking point and a concentric
marking edge 1o a uniform level relative to the
plane surface of a piece of stock having a plu-
rality of threaded holes substantially normal to
said plane surface, said gage comprising en an-
nular ring of sufficient diameter to permit it to
overlie the said marking edge of a iransfer screw,
a sleeve in fixed relationship with said ring, a
crosspin fitting within said ring for contacting
said concentric marking edge of a transfer screw
at two points, a rod having 2 fixed relationship
with said crosspin and slidably received within
said sleeve, said rod and zrosspin being movable
between fixed limits within and relative to said
, and means for urging said rod
and crosspin toward one of said limits, said rod
normally extending to s point within zaid sleeve
adiacent the outer end thereof and being mov-
able through the contact of said crosspin with
said transfer screw marking edge to a point be~
yvond said end of the sleeve.

7. In combination, a transfer screw of the
type having a central marking point and a con-
centric marking edge, a plurality of notches in
said marking edge adapted to be drivingly en-
gaged, and a transfer screw. gage and driver for
adjusting a pluraiity of said transfer screws to a
uniform-level relative to'a plane surface of a plece
of stock having a plurality of threaded hoeles sub-
stantially normal to said plane surface, said gage
and driver comprising a gage surface for register-
ing with said plane surface, a yicldable member
for registering with a portion of each of said
transfer screws indicative of the height of the
marking portion of said transfer screw relative to
said plane surface, means for gaging the posi~
tion of said yieldable member relative to said

registering surface, a plurahty of lugs for engag-
ing said notches, and a gripping surface in fixed’
relationship with said lugs adaptable to be
grasped and turned by hand or suitable tool.

8. In combination, a transfer screw provided
with a marking face adapted o be drivingly en-
gaged and rotated by a driving tool, a transfer
screw gage and driver for adjusting a plurality
of said transier screws to a uniform level relative
to a plane surface of a piece of stock having a
plurality of thresaded holes substantially normal
to said plane surface, said gage being provided
with a surface for registering with said plane
surface, a yieldable member for registering with
a portion of each of said transfer screws indica-
tive of the height of the marking portion of said

transfer screw relative -to said plane ‘surface,
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means for gaging the position of said yieldable
member relative to said registering surface, and
driving means for simultaneously engaging said
marking face. _

9. In combination, a transfer serew provided
. with a marking face adapted to be drivingly en-

gaged and rotated by a driving tool, a transfer

. screw gage and driver for adjusting a plurality of

said transfer screws to a uniform level relative
- to a plane surface of a piece of stock having a
- -plurality of threaded holes substantially normal

to said plane surface, said gage being provided -

. with a surface for registering with said plane sur-
- face, a yieldable member for registering with a
marking portion of said-ftransfer screw, means
for gaging the position of said yieldable member
relative to said registering surface, and driving
reans for simultaneously engaging said marking
face.

10. In combination, a transfer screw of the

. type having a central marking point and a con- -

- centric marking edge, said transfer screw being
. provided with a marking face adapted to be
. drivingly engaged and rotated by a driving tool,
a transfer screw gage and driver for adjusting a
 plurality of said transfer:screws to a uniform
level relative to a plane surface of a piece of
stock having a plurality of threaded holes sub-
stantially normal to said plane surface, said gage
- being provided with a surface for registering with
said plane surface, a yieldable member for regis-
tering with the concentric marking edge of said
- transfer screw, means for gaging the position of
© said yieldable member relative to said register-
ing surface, and driving means for simultaneous-
ly engaging said marking face.
‘ 11. In combination, a. transfer screw of the
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- type having a central marking point and a con- .

centric marking edge, said transfer screw being

provided with a marking face adapted to be .

- drivingly engaged and rotated by a driving tool,
. a transfer screw gage and driver for adjusting a
plurality of said transfer screws to a uniform
level relative to a plane surface of a piece of

stock having a plurality of threaded holes sub-

stantially normal to said plane surface, said gage
and driver comprising an annular ring of suffi-
cient diameter to permit it to overlie said mark-
ing edge of a transfer screw and to register with

said plane surface, a crosspin fitting within and ;

movable relative to said ring for contacting said .
marking edge at two points, means for gaging the -

position of said crosspin relative to said annular
ring, and driving means for simultaneously en-
gaging said marking face.:

12. In combination, a transfer screw of the
type having a central marking point and a con-
 centric marking edge, a plurality of notches in

said marking edge adapted to be drivingly en-
~gaged, and a transfer screw gage and driver for
adjusting a plurality of said transfer screws to

1]

60

a uniform level relative to a plane surface of a °

piece of stock having a plurality of threaded
holes substantially normal to said plane surface,
said gage and driver comprising an annular ring
of sufficient diameter to permit it to overlie said
marking edge of a transfer screw and to register

65

with said plane surface, a crosspin fitting within

and movable relative to said ring for contacting
- said marking edge at two points, a plurality of
lugs for engaging said notches, and a gripping
surface in fixed relationship with said lugs
adapted to be grasped and turned by hand or suit-
able tool.

13. In combination, a transfer screw of the
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type having a central marking point and a con-
centric marking edge, a plurality of notches in
said marking edge adapted. to be drivingly en-
gaged by a rotary driving tool, and a combina-
tion gage and driver for adjusting the marking
edges of a plurality of said transfer screws, the
size of which may vary in diameter, to a uniform .
level relative to a plane surface of a piece of
stock having a plurality of threaded holes of
corresponding diameter substantially normal i<
said plane surface, said gage and driver com-
prising an annular ring of sufficient diameter to
permit it to overlie the marking edge of the
largest of said transfer screws and to register
with said plane surface, a gage sleeve having 2
fixed relationship with said ring, said sleeve be-
ing provided with a plurality of driving lugs 1o
cated within said ring for engaging said notches
in each transfer screw, a rod slidable within said
sleeve, a crosspin located within said ring and
connected to said rod for contacting said marking
edge of each transfer screw, said rod and ¢rosspin
being movable between fixed limits within and
relative to said sleeve and ring, spring means for
urging said rod and crosspin toward one of said
limits, said rod normally extending to a point
within said sleeve adjacent the outer end thereof
snd being movable through the contact of said
crosspin with said transfer screw marking edge to
a point beyond the end of said sleeve.

14. A device for the continuous and simultane-
ous adjustment and gaging of the level of the
marking edge of a transfer screw above the sur-
face of a part into which said screw is threaded
comprising a member adapted to continuously
register against the surface of said part, a mem-
ber adapted to continuously register against the
marking edge of said screw, gaging elements as-
sociated with each of said members for indicating
their relative position, and a screw driving ele-
ment forming a part of said device for drivingly
engaging said screw while said members remain
respectively in registration. with sald surface
and edge.

15. A device as set forth in clalm 14 wherein
said screw driving element has a fixed relation-
ship with said first mentioned member. .

16. A device as set-forth in claim 14 wherein
a bore is provided within the gaging element
associated with said first mentioned member, the
gaging element associated with said second men-
tioned member being slidably housed within said
bore, and wherein end surfaces of the respec-
tive gaging elements are adapted to indicate by
both sight and feel the relative position of said
members. ]

HARRY BERG.
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