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Certificate - " Zﬁ‘ ‘
s

0CT 2.0 2008
. Of Correcq‘QQORNEY DOCKET NO. 0075/002001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S., Patent No.: 6,345,5 3
Date of Patent: February'12, 2002

Applicants: Frank ADLER et al. ' Art Unit: 3723
Serial No.: 09/671, 650 Examiner: Shakeri, H.
Filed : September 28, 2000

Title : INK APPLICATION DEVICE FOR TATTOQING OR FOR

MAKING PERMANENT MAKE-UP

ATTENTION: CERTIFICATE OF CORRECTIONS BRANCH
Commissioner for Patents

P.C. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR EXPEDITED ISSUANCE OF CERTIFICATE OF CORRECTION

Sir:

In reviewing the above-identified patent, two printing
errors were discovered therein requiring expedited correction in
order to conform to the Official Record in the application.

The errors noted are set forth on the attached cCopy of Form
PTO/SB/44 {09—07) in the manner required by the_Commissioner’s
Notice.

These errors were caused through the fault of the U.S.
Patent and Trademark Office as show and discussed below and
clearly disclosed in the records of the Office.

Attached to this request are the specific pages which relate

to these errors. These pages attached are:
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REQUEST FOR EXPEDITED ISSUANCE OF CERTIFICATE OF CORRECTION
U.S. Patent No.: 6,345,553
Page 2

1) Examiner’s Amendment (page 2) attached to the Notice of
Allowability dated September 26, 2001.

2) Pages 23, 27 and 28 from the Amendment under 37 CFR 1.111
and Submission of Proposed Drawing Changes filed September 4,
2001.

Upon reviewing the patent it was noted that an omission was
made in the twelfth line of claim 1, column 5. Specifically, the
pPhrase “the needle the diaphragm” should read -- the needle, the
diaphragm --.

Also, it was noted that an omission was made in the ninth
line of claim 27, column 8. Specifically, the phrase “the needle
the diaphragm in the housing so that the needle! the bearing
element” should read -- the needle in the housing so that the
needle, the diaphragm, the bearing element --.

These errors occurred when the Examiner’s Amendment was
entered by the USPTO prior to granting the patent. Specifically,
the Examiner’s Amendment includes 5 changes. As seen on the
enclosed copy of the Examiner’s Amendment, applicants have
indicated by an arrow that the second and fifth changes were not

correctly entered.

136



REQUEST FOR EXPEDITED ISSUANCE OF CERTIFICATE OF CORRECTION
U.5. Patent No.: 6,345,553
Page 3

For the change to claim 1, line 11, “the diaphragm, ” was
supposed to be inserted after “the needle, ”. However, in the
change made, one comma “,” was left out. Therefore, applicants
respectfully request that the phrase “the needle the diaphragm”
be changed to read -- the needle, the diaphragm =--.

For the change to claim 31, line 8 (which is now been
renumbered to claim 27), the phrase “the diaphragm,” should have
been inserted after “the needle,” in line 8. However, instead in
the change made, the “the diaphragm” (without a comma) was
inserted after “the needle” (without a comma) instead of “the
diaphragm,” {(with a comma) after “the needle,” (with a comma).
Therefore, applicants respectfully request that the phrase “the
needle the diaphragm in the housing so that the needle, the
bearing element” should read -- the needle in the housing so that
the needle, the diaphragm, the bearing element ~--.

It is submitted that no fee is necessary for this request,
as this error was incurred by the U.S. Patent and Trademark
Office (USPTO). If the USPTO determines that it is necessary to
charge the Certificate of Correction fee,-the USPTO staff person

in charge of this issue should contact the undersigned to discuss

137



REQUEST FOR EXPEDITED ISSUANCE OF CERTIFICATE OF CORRECTION
U.S. Patent No.: 6,345,553

Page 4

obtaining authorization to charge this fee to our Deposit
Account.

Accordingly, applicants respectfully request the USPTO to

expedite issuance of the Certificate of Correction for this

patent.

If there are any questions regarding this application,
please telephone the undersigned at the telephone number listed
below.

Respectfully submitted,

bate: October 15, 2009

Rehdolph A. Smith
Reg. No. 32,548
SMITE PATENT OFFICE
1901 Pennsylvania Ave., N.W.
Suite 901
Washington, DC 20006
Telephone: 202/530~-5900

Facsimile: 202/530-5902
Adlerl01509
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Application/Control Number: 09/671 ,650 Page 2
Art Unit: 3723

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unaccebtable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of thé issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Mr. Smith on Tuesday September 25, 2001.

The application has been amended as follows:

In amended claim 1, line 9, after “needle drive” insert ~-through a resilient
diaphragm--.

In amended claim 1, line 11, after “the needle,” insert --the diaphragm,--. L

In amended claim 30, line 2, change “a” to --the--.

In amended claim 31, line 7, after “needle drive” insert --through a resilient

diaphragim--.
~In amended claim 31, line 8, after “the needle,” insert --the diaphragm,—. 4
2. Any inquiry concerning this communication or earlier communications from the

Examiner should be directed to Hadi Shakeri at (703) 308-6279. The examiner can
normally be reached on Monday-Thursday, 7:30 AM to 6:00 PM.
Unofficial documents may be faxed to the Examiner at (703) 746-3279.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist at (703) 308-1148.

b /é; f//g
ﬂg)tember 19, 2001 7 Tamés G. Smith

y wrnary Examin
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Amendment under 37 CFR 1.111 and
Submission of Proposed Drawing Changes

Serial No.: 09/671, 650

September 4, 2001

—— 1. (Amended) An ink application device for tattooing or
for making permanent make-up, comprising:

a basic module having a handle and an integrated needle
drive; and

a sterilized disposable module having a housing that

includes a needle disposed therein, a needle nozzle disposed on
one end of the sterilized disposable module, {and] another end of
the sterilized disposable module having a portion that is

connectable to the integrated needle drive, and a bearing element

disposed inside the housing and supporting the needle in the

housing so that the needle, the bearing element and the housing

form a unit that is detachable from the basic module, whereby all

components of the device that could be infected by the bodily
fluids of a user are integrated into the sterilized disposable

module. —-
-- 5. (Amended) An ink application device for tattooing or
for making permanent make-up as claimed in claim 1, further

comprising a separate ink module attachable to an opening in the

disposable module for filling [the] an ink tank, the separate ink

- 23 -
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Amendment under 37 CFR 1.111 and
Submission of Proposed Drawing Changes

Serial No.: 09/671,650

September 4, 2001

-- 28. (Amended) An ink application device for tattooing or
for making permanent make-up as claimed in claim (27] 25, wherein
the needle shaft has a magnetic material at one end that is
magnetically connectable with a magnetic counter piece disposed

in the bkasic module.

29. (Amended) An ink application device for tattooing or for
making permanent make-up as claimed in claim [27] 25, wherein the
diaphragm is disposed between fthe] a magnetic material and [the]
a magnetic counter piece so that a magnetic connection is

indirectly made through the diaphragm,

30. (Amended) An ink application device for tatteoing or for
making permanent make-up as claimed in claim 1, wherein [the] a
diaphragm is made of a medically compatible, elastomeric

material.

31. (Amended) A sterilized disposable module for an ink
application device for tattooing or for making permanent make-up,

the module having a housing that includes a needle disposed

- 27 -
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Amendment under 37 CFR 1.111 and
Submission of Proposed Drawing Changes
Serial No.: 09/671,650
September 4, 2001
therein, a needle nozzle disposed on one end of the sterilized
disposable module, [and] another end of the sterilized disposable

module having a portion that is connectable to an integrated

needle drive, and a bearing element disposed inside the housing

and supporting the needle in the housing so that the needle, the

bearing element and the housing form a unit that is attachable to

an ink application device. --

-— 34. (Amended) A sterilized disposable module [as claimed

in claim 31, further comprising] for an ink application device

for tattooing or for making permanent make-up, the module having

a housing that includes a needle disposed therein, a needle

nozzle disposed on one end of the sterilized disposable module,

another end of the sterilized disposable module having a portion

that is connectable to an integrated needle drive, and a

resilient diaphragm disposed between a front housing part and a

rear housing part. -—-

- 28 -~
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PTOfSBI44 (09-07)

Approved for use through 08/31/2010, OMB 0651-0033

Lo ) U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction At of 1995, no persons are required to respond 1o 3 collection of information untess dsplaysawﬁc:&? mrgrarrberi
Form 1050/

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION
Page __1  of 1
PATENT NO. M 6,345,553
LICATI M
APe ONNO 09/671,650
ISSUE DATE
INVENTOR(S) :February 12, 2002

Adler et al.

Itis certified that an error appears or erors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 5

In claim 1, lines 12-13, “the needle the diaphragm,” should read
~— the needle, the diaphragm, --.

Column 8

In claim 27, lines 8-10, “the needle the diaphragm in the
housing so that the needle, the bearing element” should read --
the needle in the housing so that the needle, the diaphragm, the
bearing element --.

MAILING ADDRESS OF SENDER (Please do not use customer number below);
Smith Patent Office

1901 Pennsylvania Ave., N.W. Suite 901
-Washington DC, 20006

compiele, including gathering, preparing, and s ﬁ'uecomp(etedappacaﬂonf;mnbu\eUSPTo Tmewmvmydependnguponmeh«iwduai_case Any
comments on the amouat of Eme you require fo complete this form andfor suggestions for reducing this burden, should be sert to the Chief Information Officer,
U.S. Paterd and Trademark Office, U.S, Commerce, P.O. Box 1450, Alexandda, VA 223131450, DO NOT SEND FEES OR COMPLETED

VA 223131450,

If you need assistance in compieting the foom, call 1-800-PTO-9199 and select option 2.
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T U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
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{Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 _of 1

——

PATENT NO. : 6,345,5530\

APPLICATION NO.:
09/671,650

ISSUE DATE

INVENTOR(S)  : February 12, 2002

Adler et al.

Itis certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 5

In claim 1, lines 12-13, “the needle the diaphragm,” should read
" -- the needle, the diaphragm, --.

Column 8§

In claim 27, lines 8-10, “the needle the diaphragm in the
housing so that the needle, the bearing element” should read --
the needle in the housing so that the needle, the diaphragm, the
bearing element --.

MAILING ADDRESS OF SENDER (Please do not use customer number below):
Smith Patent Offige
1901 Pennsylvania ave. + N.H. Suite 901

-Washington DC, 20006

, dependi [
on the amount of ime you requice to compiete this form andfor suggestions for reducing this burden, should be sert to the Chief Information Officer,
US. Patent and Trademark Office, U.S. Depadment of Commerce, PO, Box 1450, Alexandida, VA 22313-1450, DO NOT SEND FEES OR OOMPLET%D
FORMS TO THIS ADDRESS. SEND TO: Atfention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO, : 6,345,553 B1 Page1of 1
APPLICATION NO. : 09/671650

DATED : February 12, 2002

INVENTOR(S) : Adler et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Colugm 5

In claim 1, lines 12-13, “the needle the diaphragm,” should read -- the needle, the
diaphragm, --.

Column 8

In claim 27, lines 8-10, “the needle the diaphragm in the housing so that the needle, the
bearing element” should read -- the needle in the housing so that the needle, the
diaphragm, the bearing element --.

Signed and Sealed this

Seventeenth Day of November, 2009

ot S ppes

David J.
Director of the United States Patent and Trademark Office
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SMITH PATENT OFFICE
1901 Pennsylvania Ave., NW.
Suite 200
Washington, DC 20006
(202) 530-5900 (phone)
(202) 530-5902 (fax)

September 28, 2000

BOX PATENT APPLICATION

Assistant Commissioner for Patents
Washington, DC 20231

Presented for filing is a new original patent application of:

Applicants ) : Frank ADLER
Walter LISEC
Gerhard TURK
Title :

: AN INK APPLICATION DEVICE FOR TATTOOING OR

FOR MAKING PERMANENT MAKE-UP
Attorney Docket No.: 0075/002001

Enclosed are the following papers, including

all those required for a
filing date under 37 CFR 1.53(b}:
Specification 12 Pages
Claims 8 Pages
Abstract 1 Page
Drawings 6 Pages
Declaration 3 Pages
Small Entity Statement 2 Pages

Basic filing fee (Utility - Small Entity)

345.00
Total Claims in excess of 20 times $9.00 126.00
Independent claims in excess of 3 times $392.00 0.00
Multiple dependent claimg 0.00
Total filing fee: $ 471.00

A check for the filing fee is enclosed. It is believed that this fee
covers all of the required fees for this application, however, if any
additional fees are required please charge these required fees to Deposit

Account No. 19-2586, referencing attorney docket number C075/002001. A
duplicate copy of this transmittal letter is attached.

Applicants respectfully claim priority under 35 USC 119 to German Patent
Application No. DE 299 19 199.0, filed on October 22, 1999. The certified
copy of this application is enclosed.

An Information Disclosure Statement, PT0-1449 and a copy of cited
references are also enclosed.

If this application is found to be INCOMPLETE, or if any addition fee is
required, or if it appears that a telephone conference would helpfully advance
prosecution, please telephone the undersigned at 202-530-5900.

150



s
e

Transmittal Letter

Applicants: Frank Adler et al.

Title: AN INK APPLICATION DEVICE FOR TATTOUING OR
FOR MAKING PERMANENT MAKE-UP

Page 2
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Application No. Applicant(s)
. 2y 05/671,650 TAL.
Notice of Allowability Examior ﬁgLUE,itE A
Hadi Shakeri 3723

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowabte, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to wathdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to Amendment ‘a’ filed on 9/4/01.
2. I The allowed claim(s) is/are 1-7,9-15,17-25 and 28-34.
3. [ The drawings filed on are accepted by the Examiner.
4. Acknowledgment is made of a claim for foreign priority under 35 U.5.C. § 118(a)-(d) or (f).
ay( Al b)[J Some* ¢)[JNone ofthe:
1. 4 Certified copies of the priority documents have been received.
2. {0 Certified copies of the priority documents have been raceived in Application No.
3. ] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
5. [ Acknowtedgment is made of a claim for domestic priority under 35 U.S.G. § 119(e) (to a provisional application).
(a) [[] The translation of the foreign language provisional application has been received.
8. [_] Acknowledgment is made of a claim for demestic priority under 35 U.S.C. §§ 120 and/or 121.

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communicaticn to file a reply complying with the requirements noted
below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

7. [] ASUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason{s) why the oath or declaration is deficient.

8. [X] CORRECTED DRAWINGS must be submitted.
(a} X including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached
1) [ hereto or 2) [ 1o Paper No. 04.

(b} I “including changes required by the proposed drawing correction filed 04 September 2001, which has been approved by the
Examiner,

(¢} O including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the top margin (not the back)
of each sheet. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

9. [ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment régarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

13 Notice of References Cited (PT0-892) 2] Notice of Informal Patent Application (PTO-152)

3[J Notice of Draftperson’'s Patent Drawing Review (PTO-948) 414 Interview Summary (PTQO-413), Paper No.07 .

5[] Information Disclosure Statements (PTO-1449), Paper No. ___ . 60<] Examiner's Amendment/Comment

70 Examiner's Comment Regarding Requirement for Deposit 8[] Examiner's Statement of Reasons for Allowance
of Biological Material 9] Other

srimary Examins

LS. Palant and Trademark Cffice
PTO-37 (Rev. 04-01) Notice of Allowability Part of Paper No. 07 .
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Application/Control Number: 09/671 ,650 Page 2
Art Unit: 3723

EXAMINER’S AMENDMENT

1. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with Mr. Smith on Tuesday September 25, 2001.

The application has been amended as follows:

In amended claim 1, line 9, after “needle drive” insert -through a resilient
diaphragm--.

In amended claim 1, line 11, after “the needle,” insert —the diaphragm,--.

In amended claim 30, line 2, change “a” to --the--.

In amended claim 31, line 7, after “needle drive” insert —-through a resilient
diaphragm--.

In amended claim 31, line 8, after “the needle,” insert --the diaphragm,--.

2. Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Hadi Shakeri at (703) 308-6279. The examiner can
normally be reached on Monday-Thursday, 7:30 AM to 6:00 PM.
Unofficial documents may be faxed to the Examiner at (703) 746-3279.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist at (703) 308-1148.

5 %
ﬂ)tember 19, 2001 amés G. Smith

firnary Examins
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Anplization Ho. Applicant{s)
. 091671850 ADLER ET AL
interview Summary i
Examiner Art Unit
Hadi Shakeri 3723

All participants (applicant, applicant's representative, PTO personnel);
(1) Hadi_Shaker. {3) .

(2) Mr. Smith. (4) ,

Date of Intarview: 2{ Seplembear 2001 .

Type: 2)EA Telephonic b)[] Video Conference
c)J Personal [copy given to: 1] applicant  2)[] applicant's representative]

Exhibit shown or demonstration conducted: di[]Yes 2} Mo.
If Yes, bricf description:

Claim(s} discussed: fand 31 .
ldentification of pricr art discussed: Chow .

Agreement with respect to the claims B was reached. g)] was not reached. m[J NA

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: See Examiner's Amendment |

{A fuller descripion, if necessary, and a copy of the amendmeants which the examiner agreed would render the claims
allowable, if available, must be aftached. Also, where no copy of the amendments that would render tha claims
allowable is available, a summary thereof must be attachad )

B9 1tis not necessary for applicant fo provide a separate record of the substancs of the interview(if box is
checked).

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TOQ THE LAST OFFICE ACTION
MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (Sec MPEP Section 712.04). If a reply to the last Office
action has already been filed, APPLICANT IS GIWVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview requirements on
reverse side or on attached sheet.

Examiner Maote: You must sign this formn unless it is an
Attachment to a signed Office action, Examinar's signature, if required

[LE. Palerd & Tradomank Offica .
PTO-413 {Rev. 03- 88) Interview Summary Paper Mo OF.
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Semmary of Record of Interview Requircnents

Manual of Patent Examialng Procedure (MFER), Section 713,04, Subsfance of Interview Must be Mage &f Racard
A complete wittan slatarmen) ag lo the sibslance of any (sce-doface, video confarenta, oo telephone Interview with regard b ar application rmust ba made of reoond I tho
appiication whelher o not an agreement with the examiner was /eached al the Intarvew.

Titfe 37 Code of Federal Reguiativns (CFRJ § 1,133 Intardews
Pargaraph (b
In every ingtance where reconsidoration iz reguestad in view of an [ntarvicw with an examiner, 3 complete witlen staement of the feasons presenied al the infervew as
waTanting favoratie achon musl bo fod by Lhe appicant Anintandew goes ol remows the necessity for raply to Qfice action as specified i 55 £.111, 1,155 (35 U.5.0, 132)

-

ST CFR §1.2 Busingss to e Iransacied in wrikiag. .
All busaness with e Patent or Tradenark Gfice should be Wransatted in writing  The parsonal aftendance of applicanis or theie altsrneys er agents a8 the Paenl and
Trademark Office is unnecassary. The action of tha Patent and Trademark Dffice wil be Based exclusively on the writlen recoed s e Cfice. Mo altentan wil be paid ig
any allgged oral prorase, slipulation, of understanding in relabion b which theee 1 disagreament ar Goubl

The action of the Patent and Trademark Office cannct be based exclusively on the written recerd in the Office if thal record is ftaelf
incomglata through the: lailore bo record the substance of interviaws,

{tiz the responsibility of Ihe applicant or the atterney or agent to make the substanco of an interview of recard in the application file, unkess
Ihe examiner indicates he or she will do 50, |t is the axaminer's reaponsibility bo see that such a record is made and ta correct material inagcuracies
which bear directly on the question of patentalility,

Examinars must complete an Interview Summary Form for each interview held where a matler of subslance has been dissussed during the
inlarview by checking Ihe appropriate boxes and filling in lhe blanks. Distussions regarding only procedutal matters, directed sdlely Lo rasliriction
roquisesmrzits for which interview recordation is otharwise provided for in Section 842,01 of the Manual of fatent Examining Procedure, of pointing
out typographical emors or unreadable script in Office actions or the like, are excluded from the interview recordalion procedures below, Wher the
substanca of an interview is completely racerded in an Examiners Amendrment, no separale Inbandow Suramary Recard is requlned.

The Interview Summary Foom shill be given an appropriate Pager No., Placad b the right hand padtian of the fila, and listed on tha
"Conkents” seclion of the file wrapper. In a personal interview, a dupticale of the Form is given to the applicant {or atterey or agent} a Lhe
conclusion of the interview. In the case of 3 telephone or video-conferencs interviow, the copy is mailad b the applicant's gorrespondence address
wither with o prier lo the rext oificial communication. If addional corespondance fom the examiner |3 nat likely before an alowanca o if other
circumstances diclate. Ihg Form sheuld be mailed premptly sfter the intervien ratier than with the next official Cammunication.

The Fomn piovidas for recardation of the folfowing infarmation:

- Applicatien Nuenber (Sertes Code and Seral Number)

— Mame of applicant

— Name of exarminer

~ Date of interview ~ -

~ Typa of intenvew (Iefephanic, videa-canterence, or personal - LT

- Wame of participant{s) fapplicant, attorney or agent, examiner, other PTO persannel, ete.} .

~ Anindicalion whether or not an exhibi was shews or 8 demonstration sonductad

- Aniderlification of the specific prier art discussed ST . -

- An indication whether an agreement was reached and if 5o, 2 description of the general neture of the agraament (may bo by
allachment of & copy of amendments or claims agreed as baing allowable}, Male: Agreement a3 to allowability is lentalive and does
not restrict futher agtion by the examiner lo the contrary. )

- The signaluee of the examiner wha cenducted tha interview {if Form is not an altachment 1o a signed Ofitce action)

It iz desirable that the examiner orally remind the applicant of kis or her abligation lo record the substance of the interview of each case
unless both applicard 2nd examings agree that tha scaminer will record same. Whasa the examiner 2grees Lo recard the substance of The intenview,
o when it is adequately recorded on the Form or in an aftachment 13 the Form, the examiner should check the appicprazte box at the bettom of tha
Form which informs the applicant Ihal 1he submission of a separate record of the substanca of the interview 2% 3 supplemant Lo the Form is not
Fequirad. . : .

K should be neted, however, that lhe Intervaw Summary Fomm will not nefmatly be considered a complete and proper recordation of the
Intervigw unless it indudes, o Is supplemented by the 3 policant or the examiner ko include, all of the applicable items required below concaming the
subslance of tha Inlerview, :

A complete and praper recerdation of the substance of any interview should ingluda at [east he following applicatls terms.
13 A briaf descriplion of the nature of any exhibi shown or any demonstration conducied,
2 an identification of the dzims dscussed,
3 an identificalion of the specifc pricr an disgussed,
£} an [dentification of the principal propesed amendments of a subslanlive nature discussed, unless these are already described on the
Interview Surumary Form compleled by the Examiner,
5} 2 brief identification of the general thiust of the principal arguments presented to the ExATNeEr,
{The ideatification of arguments need nal ba lengthy of etaborate. A verbalin or highty dgtailed description of the zrgumants is pot
requived. The identification of the arguments iz sulficient # tha general nalure or thewst of the principal arguments made to the
axaminer can ba uederstond in the context of the application file. Of course, tha appticant may dasice to emphasiza and fully
describe those arguments which he or she fecls were or might be persuasive o the examiner.)
£} a general indication of any efhar pertinent matters discussed, and )
T} if appropriate, The general resulls ar outcome of the interview unlass already dascribed in the [nlerview Summarny Fom completed by
the gecaminer,

Examineis are expected to carelully review the applicant’s record of the substance of an interview. ifthe fecord i3 gl somplete and
acourate, the exarminer will give the applicant an axendable oae month time peniod 1o soment the recom,

Examiner to Check for Accuracy

Ifthe glaims are allowable for other reasons of recard, the axaminer shoud send a felter gnlling forth the examingr's version of the
staténment attributed 4o him or her. IFthe record Is complete and accurate, the exarminer should flaca the indication, "Interview Recerd 0K on the
paper recording the substance of the interview along with the date and the oxam iner's initraks.

2
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& ABSTRACT

An ink application device for tamocing or for making
permancnt make-up inclodes a handle, a eeedle drive, a
ncedle, a needic nowzle and a protective cap. The device
further inelides at least two modules releasably connected to
one anather. One of the wadules is formed as 2 reasable base
module with 2n integrted necdle drive, and the otber
module is a sterilived disposable module in which all
womponents of the minual doviee capable of being infected
Ly Bodily Auvids of 4 custoner ame integrated. The deviee can
be constuctively divided ing o or three separals -
ulcsT a basic module, a disposable or hygienic module and
an optiotal ink module, The basic moduls corresponds to the
handle that includes the nsedls drive and is designed such
that the hygicnic module can be safely attached znd con-
nected 10 the integrated needbe drive,

M Claims, &6 Drawing Sheets
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US 6,345,553 B

1

TNKE APPLICATION PEVICE FOR
TATFOOING OR FOR MAKING
PERMANENT MAKE-(/P

BACKGROUNT OF THE INVENTION

I. Fictd of the Invention

The presenl invention relates oo an ink application device
fer takooing or for making permanent make-up that can
apply tattoos or ather permanent make-up. 1o penicolar, this
invention relalgs 1o 5 permancnt make-apr ok applicatdon
deviee For ensuring sterility when weating customers.

2, Thscusston of the Related At

The spreading of highly nfeciious baclerial or viral
infoctous diseases such 2: AIDS and hepatitis, which are
transmitied by bodily fMuids, places substandal pressurs on
cosmelicians with respect to the hygenic handling of the
tools and ink containers when applying permanent make-up
(PHILT) and wteags., Tn overyday practice, thess cancems arc
not casy o address.

It is particularly problamaic in the practice of applying
pormanent make-up and wnoeds because thase measires ars
50 invasive. In panticilar, the customer's kin iz picreed by
the meted, and blood or blood serem may stos rom the
teated portion of the skin Moreover, the parts of the device
that come into dircct contact with the cusiomer, in pandcular,
the needles and needle noszics, are contaminated by the
customer's bodity finids, In order 16 avaid knovn discases
transmined by bodily fluids, such ag ATDS and heporitis,
these parts of the device must be sterile before treatraent and
are to be regarded as potentizlly infectious after treatment,
Therefiore, they must be disposed of aceordingly.

Thuts, 1t i comumon praciece that cenain pacts of the PMU
or tatteo deviers, such as needies, are disposzhble anticles.
Crber parts can be wsed several times and thus muel be
carefully cleansd and sterilized after use. Before use, these
parts must be faken out of the sterile packaging in which
they are stored and then they are motneed inoor at the PMU
or manwal rattoo device. This requites a substantdal amownt
of ime and money and luether requires great care from (he
users to ensure that all pamts are sterile when the device s
used on clskrmers,

When applying tatteos or penmancnt make-up, ink to be
intreduced into the skin iz ypically taken fron: large jnk
Teservodr contanars, ysuwally larpe ink bottles, Then the ink
is gither directly applied coto tw customer's skin or it i
infiocted by means of syringes, dropper pipettes or similar
toels into a PMIT or tattoo pen by means of which the tagoo
is applied, The amount of ink in the ink bottles is signifi-
cantly largor than the quaniity required for one customer,
One bottle is therefore used for a multinnde of tzioo: and
make-up applicatuons or for muldple costomers.

This praiice poses health risks for customers because of
the danger that bodily fiwids, such as blood or serum istuing
from the injured skin of a customer when piercing, “carving-
In™ o contacting: the skin while applying the ink, contact the
filling aids used for transferming the ink out of the reservoir
ink borfles. As a result, the bodily fuids may spresd into the
reserveir boole therchy losing the sterility of the botile.
Under these circumstances, several cusbomers can be con-
tzminated by infectious diseases if the same ink and the
same filitg aid are wsed.

The prolonged storage of the ink in the relatively large
reservielr contaitér and the permanent extrmetion of small
Aottt for eating customers can, despile alb precaution-
Y measures, caugs the contlmination of the ink with dust
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particles, garms and bacteeta and may lead to an infection in
the customer, The serlity of the ink can derelere not
always be reliably ensured despite careful hysienic mea-
sures. Moreaver, an ecoromic handling of the reTavely
expensive ink is not possible with s method,

SUMMARY OF THE I[NVENTION

An object of the invention is to eliminae the above-
mentigned diszdvantages and to reliably ensure the sterilicy
of a dovice and the ink For each customcr, cach mattoo and
each permanent make-up in a simple nuoner.

Accerding to the invention, the objeet is solved by an ink

“application device for tattooing or for making permarent

make-up, comprising a hardle, a necdle drive, a nesdle, a
necdle nozzle and a prowecuive cap, and at least owo modulss
releasahly connected o one another, whersin one of the
modules is formed as a rewssble base module with an
intzgrated needle drive, and the other modnle is a swelized
disposable module in which all components of the mamual
device capable of being infected by bodily Awnids of a
customer dre integraled,

The ink application device is constuctively divided inig
b or three separate modules: a basic modude, a disposable
or hygienis madule znd an optonal ink modole, ¢.g, an ink
cortridge, wherein the basic module comesponds o the
handle which includes the drive and is desigrated such thae
the liyzienic medule can be safely attached and cannceled to
the drwve. ] '

When using a disposable module which inchedes all parts
that can potentially be infectsd during treahment by the
customer’s badily fluids, the exchange of single pans of the
ruanual device, such as the necdle o needle nixzles and the
sterilization of the remaining parts that may have contacted
the baedily fluid, becomes superfuous befone the next uee of
the manual device on ancther customer. The disposable
module iz reraoved rgm the basic modinle after ihe 1reeal-
ment and ic dispased of in the wsual marmer. Then, it is
nécessary for the subsequent meatment to plug a mew dis-
posable madule onto the basic module 10 make the devips
rcady o cperaie for the nexl customer Since the disposahle
meadule it ken from a sterile packags divecily before use,
its sterility is ensured without the need for special hyaienic
measuTes by the user or hygienic conditions in the reament
ENVLHONIEHE.

The connection between the basic module and the dis-
posahle module ¢an be established and released in a simple
manner 20 that the device ¢an alsa be sirnply and safely el
even by less experienced wsers,

Since the ink ek is filled before the sterilization process
of after removal Trom the stenile packaging by means of a
gtevilized ink cartidze with an irk quansy sufficient for one
Featment, the concioninzian or infoetion of the ink i
effectively prevented, and the required sterility during treat-
ment 15 ensurcd.

The ink quantily of approximately 0.5 10 2.0 ml provided
according o prefemed enbodiments is usually sufiicient Eor
one tatton o FMUL I further ink is required for larger rattoo
applications, the empty ink canridze can easily be replaced
by a pew, sterile canridge witham the sk of conamination
or nfection, .

An ink conlgirer can, for instanes, be used as an ink
cartridge as disclosad in the German Utliey Model No, 200
16 571, which 1% incerporated hergin by nference,

A gealing diaphragm provided, sccording wo the preferred
embodiments, between the basic and disposable medule
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ensures that op ink leaks from the ink rank of (he disposable
module wnd enters the basic module, This ensures that the
rensable basic module is nor cxposed o bodily Auide and can
be reused witheut having to be sterilized. In addition, the
diaphrigm also prevents the pene ration of jmputitics, goms
ur hagteria which may adhers to the !msm module, into the
stemilc dispasable inodile,

The marwal device sccording o the invention achieves
the special hyzienie conditions necessary for applying tat-
05 or PMUs with simple handling procedures to encure
slerility of the elemens contacting the customer™s skin.

BRIEF DESCRIPTION OF THE DRAWINGS

The abowve and othcr objects and feaures of the present
invention will be clearly enderstood from the following
description with regpect to the preferved embodiments

thetenl when conzidered in conjunclion with the accompa-

nying drawings, in which:

FI. 1 shows a cross sectional view of a disposable
module according 1o the invenrion which is already hlled
with ink and which is closed, storable and ready to operate;

FIG. 2 shows a panial ¢ross sectional view of the dispos-
able modute of FIG. 1;

FIG. 3 shows 3 partiad eross cegtipnal view of an embodi-
ment of an empty disposable module formed according 1o
the invention with an amached ink cartridgs;

FIG. 4 shows a partial cross sectional view of another
embodiment of an empty disposable modirle fermed accord-
ing o the invention;

FIG._ 5 shows a partial cross sectional view of yet another
embediment of an empty disposable module formed aceord-
tng o the invendon: and

F1G. & shows a partial cross sectional view of a further
embodiment of an empty disposable maduls formed accord-
ing to the invention.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

FIGS. I and 2 show an embodiment of a disposable or
hygicnic module formed aceording to the Invention. A basic
midule 240 13 formed a5 a conventional handla. The basia
module 20 compeises a drive 21 for 2 needle 3, which s
adapted i accordance with the constuctive design of 2
needle shaft 13,

The disposable module 35 provided with a housing com-
prising a rear housing pan 1 and a front housing pan 2, and
a protective cap 9 which fightly locks the element lowards
the frent when it i3 not in use, The dispozable module of the
present example {s comprised of pants made of a medically
compatible plastic marerial, Inan alternarive embodiment, it
can also be foomed as one piece. The manofacivrer places
the wmoadul: in 3 sterile package. and it is suitable for
lomg-temm storage.

A thermoplestic injection needle 3 it suppotied within the
element by a sealing and bearing clement 4 and by a bearing
slecve 7. The bearing dimensions are propoionsd 5o tha
simple and wormal operation of the needle 3 is ensurcd, and
the neadle mavernent through the bearing 4 ransports the
ink. Moreover, the sleeve 7 ensurcs movement with Tittle
fricticn.

Aninkank 14 closcd by a collar 6 2nd is filled with ink.
The size of the ink tank 14 prefecably comresponds 0 an ink
guantity of appeosimately 0.5 o 20 ml, since this ink
quantity is wiuatly sufficient for one treatment, THiferent ink
quantitees are of course also possible.
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The ink is prefersbly introduced before stenlization and
packaging of the disposable module, and the element is
closcd by the collar f. In this manner, the stedlity of the
element and of the ink is ensured. The clement is packaged
im a swrable manner. After removal from the slerile
packaging, itis inmediztely ready to operate, and it anly has
o be connected i the basic module formed as a handle with
the needle drive,

The leaking of ink towards the bagk: into the basie module,
which s not shown, 35 provented berauee the bearing 4 is
dinensiongd to have in a tight fir, and the needbe chafy 13 is
clased by a diaphragm 5, that is made of a resilicnt malcrial.
The dispheagm 5 has 2 substamially contrally areanped
opening for the needle 3, and the opening iz provided with
@ scaling bead or lip 32, The sealing bead or lip 32 is
disposed argund the needle shaft, The rcsiliency of the
diaphragm 5 cnables swovement of the nzedle 3 within a
required siroke inierval. The slidable seat of the scaling bead
ar lip 52 of the diaphragm 5 on the needle shaft I3 allows
reliel of the diaphragm in the rest position. The diaphragm
515 preferably made of 2 medically compatible, rubber-like
malerials, which ane generally known in medical eehnology.

A magnet 10 dtizched at the distal end of the needle shaft
13 seures a no- positive conoeciion of the needle 3 with the
drive (not shown) in the basic module when the disposable
maodele iz conaected 1o the basic module, The drive is
provided a1 the cpposite end of the needle shaft 13 with a
corresponding magnetic ¢ounter pisce 31 o realize the
magretic coupling, The magnetic maesial may be soft iron
of reinforced or non-reinforced sinter ceramics.

FIGS. 3 and 4 show funher embodiments of the dispoz-
#ble or hyzienic wodule aecording to the imvention. Thiz
cmbodiment differs from the one shown in FIGS. 1 and 2 in
that the ink filiing of the element is performed by pluzging
on a sterile ink cartridge 11. As shown in FIG. 4, 2 specially
formed digphragm 5 supports s resiient movement with
the needie 3.

Instead of e ink cartridge 11, a micro doging pump (1ot
shown) ¢an also supply the ink from & comesponding ink
containgr into the ink tank 14, The ink is preferably dis-
charged automatically from the ink wodule 11 or from the
micro dasing pump inta the ink tank 14. Prefemably 5 o 30
ml per needle stroke are dosed. Meniwal operation of the ink:
maodule [1 is alse possible. The ink is mansported by the
movemment of the needle 3 through a needle nozele § during
operaton of the manusl device.

I a funther emboditeent, which is not shown, the neadls
shaft 13 can be formed cylindrically at its distal end 2o thag
it engages a clamping devios pravided in the basic module,
preferably with 2 eallet chuck to establish the drive connec-
tion for the necdle 3.

As an glternanive, the diaphragm can alw be formed
without an opering for the needls 3 and fully close the
dispsable module in the direction of the basic module. In
this casc, an indireet connection between the efements of the
magnetic coupling with an interposed diaphragm 5 is estab-
lished.

In a funther cmbodiment, e needle shaft 13 can be
formed as 3 pressure absocber at jte distal end. The needle
shalt 13 can be driven forward directly thrgygh the opening
of the diaphragm S or indirecdy through the closed dia-
phragnl 5 by a pressure tpper 204 connccted to the needle
shaft. [t can then be moved back by a retum spring 12,

Further examples of embodiment: of the clement are
shown in FIGS, 5 and 6. In both altermatives, the neadles are
meved by means of a retum spring 12 located in 2 rear
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portion of the device, Tn FIGL 5, a closed fom disphragim 5
is showrn, with the needle shaft L3 being formed as 2 pressure
absorber abuming the inner side of the diaphragn that is the
side frcing the disposable module. On the opposite side of
the diaphragm 5 {ie, 1he side Facing the basic moduled, o
lappet, which is not shown, holds the needle shaft end
againgt the foroe of the rehum spring 12 to drve the neadle
3. The retum moveanent of the necdle 3 s then performed by
the Torce of the retum spring 12,

In the smbodiment of FIG, 5, the disposable module is
sealed in the direction of the basic madule by a closed
diaphragm 5. In the cmbodiment of FIG, 6, the diaphragm
5 iz provided with an opening.

It is o be undenstood that altheugh the present invention
has Been deseribed with regard 1 preferred embodiments
theref, various other embodiments and variants may oceur
1 those skilled [n the art, which are within the scope and
spirit of the invenrion, and tuch other embodiments and
variants arc intended 1o be covered by the follgwing claims.

Whal is claimed 1s;

1. An ink application device for lattooing of for making
perrmanent make-up, comprising:

a tasic madule having a bandle and an integrated needle

ddrive; amd
a stetilized disposable madule having 2 howsing that
includes a needle disposed therein, a needle nozzle
disposed on one end of the sterilized dispoeahle
madule, another end of the sterilized dispasable mad-
ule having a portion tha is connectabls 1o the inte-
greted noedle drive through a resilient diaphragm, and
a bearing element disposed inside the housing and
supporting the secdic in the howsing 50 that the needls
the diaphragm, the bewing clement and housing

“Torm & it thal is detachable from the basic module,
whereby all components of the device that could be
infected by the bodily fluids of 2 user e integred into
the srerilized disposabls module,

2. An ink application device for rattooing or for making
permancnt make-up a¢ claimed in claim [, wherein the
sterilized disposable module includes an jnk tank.

3. An ink application device for tattooing oc For making
pemmatent make-up as clamed in claim 2, wherein the ink
tank has 2 volume sufffcient for one application of ink.

4. An ink application device For mtiooing or for making
pemianent makeup as claimed in elaim 2, whecein (he
needle is disposed at lezst panially in said ink ank so that
during operation of the device, needle movernent transports
ink through e ink nozzle,

5. An ink application device for tattooing or for making
pemaanent make-up as claimed in claim 1, furher compris-
ing & separate ink module attachable 1o an opening in the
disposable maodule for filling 3n ink tank, the separate ink
module having a quanuly of sterile ink sufficient for one
gpplication.

€. An ink applicadon device for \attocing or for meking
permanent make-up a5 claimed in claim 5, whercin the ink
tank has a volume sufficient o receive approximately (15 to
20 ml of ink.

7. An ink application device for taltocing or for making
permanent sakc-up as claimed in claim 5, whercin the
separite ink module is an ink cantridge.

8. An ink applicavion device For tatiooing or for making
permanent make-up ac c¢laimed in claim 5, whercin the
separate ink medule includes an ouilet for discharging ink
with each negdle soroke.

9. An ink application device for tattooing or for making
permancent ntke-op as claimed in claim 5, wherein the
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separate ink module includes an oudes for discharsing ink
inke the itk tank

10. An ink spplication device for 1attocing or for making
permanent mucke-up comprising: -

a basic module having a handle and an integzated needic
drive;

a sterilized disposalle module aving a ncedle disposed
therein, 7 needle nozzle disposed on one end of the
sterilized disposable module, and another end of the
srerilized disposable module having a portion that is
cotmectable ro e inte grated needle drive, whereby all
corapotents of the device that could be infected by the
Bodily Muids of a wser are imegrated into the swertized
disposablie modula; and

a resilient dizphragm dispesed between an ink unk and
the: hasic module 50 a5 bo prevent ink from pussing from
the ink tank to the hagic maodide,

11. Ar ink application device for taooing or for making
permuianent make-up as claimed in claim 10, wherein the
diaphragm is made of a medically compartible, clastomeric
miatcrial.

I2. An ink application device for tattooing or For making
pemmanent make-up as glaimed in elaim 10, further com-
prising 2 needl shaft atzched at one end of the teedle,
wherzin the diaphragn bas a sealing lip disposed around the
necdle shalt and the sealing lip zuides the needle shafi.

13. An ink application device for taltooing or for making
permanenl make-up as claimed in claim 10, wherein the
portion that is connectable w the inlegrated needle drive is
the needle shalt

14, An ink application device for tx000ing or for making
pormanent fgke-up as claimed in claim I3, wherein the
nesdle shafl is cylindrical,

15. An ink application device For tatining or for making
permanent make-up a2 claimad in claim 13, wherein the
needle shalt hazs 2 maphetic materizl at one end that is
magnetcally connectzble with o magnetic counter plece
disposed in the basic module,

6. An ink application device for tattwying or for making
pomuanent mukc-up as claimed i claim 15, whezein the
maghedi material includes at Jeast one of a soft iron, a
reinforced sintered ceramic and a non-reinforced sintered
eramic.

17, An ink application device for tatesoing or for making
pemuanent make-up as claimed in claim 15, whercin the
diaphragm i5 disposed between the magnelic materal and
the magnetic counter picoe 20 that 2 Mmagnetic conmectiot is
indirectiy made through the diaphwagm,

18, An ink application device for tattooing or for making
permanent makeup as claiosed in elabm 14, wherein the
dizphragm is devoid of any openings so that it camplercly
closes off the ink tank from the basic module,

19, An ink application device for tattooing of for making
permanent make-up a2 claimed in claim 1%, wherein the
diaphragm is disposed berween a magnetic material and a
magnehc cousler pigce so thal 4 magneHe connection is
tndirectly made through the diaphragm,

20. An ink application device for tattooing or for making
permanent make-up as claimed in claim 18, whersin the
sterilized disposeble module furher comprizes a rewmmn
spring conlacting & portion of at least one of the needle and
the needle shaft, -

2L An ink application device for taliooing or for making
pemmianent make-up as chimed in claim 10, wherein the
steriliend dispozable module further compriscs a retwn
SETIiNE contacting a portion of at leatt one of the nesdle and
the neodle shafi
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22. An ink application device for tattooing or for making
permanent make-up as claimed in claim 1, wherein said
sterilized disposable module further comprises a needie
shaft that is connectable to the integrated needle drive.

23. An ink application device for tattooing or for making
permanent make-up as claimed in claim 22, wherein the
needle.shaft is cylindrical.

24. An ink application device for tattooing or for making
permanent make-up as claimed in claim 23, wherein the
needle shaft has a magnetic material at one end that is
magnetically connectable with a magnetic counter piece
disposed in the basic module.

25. An ink application device for tattooing or for making
permanent make-up as claimed in claim 23, wherein the
diaphragm is disposed between a2 magnetic material and a
magnetic counter piece so that a magnetic connection is
indirectly made through the diaphragm.

26. An ink application device for tattooing or for making
permanent make—up as claimed in claim 1, wherein the
diaphragm is made of a medlcally compatible, elastomeric
material.

27. A sterilized disposable module for an ink application
device for tattooing or for making permanent make-up, the
module having 2 housing that includes a ncedle disposed
therein, a needle nozzle disposed on one end of the sterilized

8

disposable module, another end of the sterilized disposable
module having a portion that is connectable to an integrated
needle drive through a resilient diaphragm, and a bearing
element disposed inside the housing and supportmcrqe

5 needle the dxaphragm@_t_he\lmw@r the needle, the
begring element and the housing form a ufift that is attach-

able ml-: application d
iSposable modu[e as claimed in claim 27,

further comprising a needle shaft attached at one end of the
needle.

€module as claimed in claim 28,
wherein the needle shaft has a magnetic material at one end
for magnetically connecting the needle shaft with a magnetic
counter piece disposed in a basic module.

30. A sterilized disposable module for an ink application
device for tattooing or for making permanent make-up, the
module having a housing that includes a needle disposed
therein, a needle nozzle disposed on one end of the sterilized
disposable module, another end of the sterilized disposable
module having a portion that js connectable 1o an integrated
needle drive, and a resilient diaphragm disposed between a
front housing part and a rear housing part.
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INTEGRATED NEEDLE EOR PERMANENT
FIGMENT AFPLICATOR

BACKGROUND OF THE INVENTION

L. Figld of the [nvention

This tnvention relies generally 1o the applicaion of
pormangol pigment o the skin of a porion and, more
paricularly, e deviees lor applying permanend pigment with
a4 1Atop nexdle.

2. Deseription of the Relzied A,

Permanert pigaenl can be applicd to the skin of & person
usirng an applicator device and a needle with 3 pigment
supply o provide ¢ permanent colgraion, commonly
veforred o as a umoo. The applicator deviee gencrally
includes 2 body containing 3 deive mechanism to which tha
nedidle is coupled. The drive mechanism cin b a motor or
other gleciramagneric device, The nocdle includes a sharp
pointed #nd and is moved along its longirudinat axis in a
feciprocaling mollon by the drive mechanism 50 a5 o
superficially pusciure the skin and deposit the pigment,
whith is Lthen redaingd permanently under the skin, Thus, the
w100 procedure cxposes e nepdle to 1he tissues Led Blogd
supply of the person’s body, .

The noedle wypically is detachably coupled to the drive
mechanist by a recdlc coupling rod it is, in tam, fxed to
the drive mechanism The coupling rod (ypically has a
threaded end wilh an axial ppening that ecsives the head of
the needle. A fastoning ool 75 Ughtened down over the seadle
and coupling rod to elsmp the noedle to the rod Although
the needle can be discarded after edch use, usually the
coupling rod is securely atached to the drive mechanism
and {5 nod accessible without virlably complete disassembly
of the applicator device. I is possibte for the coupling rod
1o come into contat with fiuids and contamingms, including
tissues and blood supply of different porsons, as the appti.
cator device 15 used on different persons. Becuuse it cannot
be readily detached from the drive mechanism, the coupling
eod cannot be cleancd using acceprablc sanilizing proce-
dures, such as anoclaving, As a resull, the coupling red can
contarmunate a clean necdle. e addidon, because the faseen-
ing mut must be slipped over the needle and ghtensd down
over the coupling rod, the neadle ean become contaminated
merwly fram being handled duting attachment. See, o
example, U.5. Pac No. 4914982 to Chang entitled Eye-
brow Tatleoing Machins issucd Ape 10, 1590,

It-iz koown 0 provide 3 necdle couplar betwesn Lhe
needlc and the applicator devioe drive mechanism, Rather
than being direcdy attached to & drive mechanism, (e
tetdle is inscred into the needle coupler, whick in wm is
angched to the dive mechanism, The nesdlz coupler halds
the ncedle {n place with 3 friction fit. Such an aangement
Prermits the drive pans that come inta direet contaet with the
needle to be cteared osing acceptable sanitizing procodarcs
or [0 be disposed of, The needle ivsell, however, 561] nise be
handled during awachment, providing an epportunity for
conanination. In addition, inscaing needles inle the needle
coupler car, over Wme, teduce the secureness of the Friction
fit The ncedle coupler must then be replaced.

Fram the discussion above, il shoold be apparcol that
there is 4 need for an intcgrated needle 1hat can be casily
decoupled from a peomanent pigment zpplicanr device dnd
that can be easily removed during nocmal apecation and
cleancd, such as inoan awpelave, or disposed of, without
reducing needle secureness. The present invenlion salisfies
this nesd.
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2
SUMMARY OF THE INVENTION

in acenrdance with the invertion, an integrancd ncodle for
use with 2 permrltenl pipment applicator device having 3
fixed needle coupler that i3 coupled o a needle drive
mechanism inchedes an slonpated nocdle shalt with a fas-
iening head and an anachment ploce that receives the needic
shafl and includes an clongated coupling member that is
delzchably coupled to the needle coupler, When the perma-
acht pigreol applicatar devics is 10 be used, an ingegrated
needie ezn he aiached o the drive mechanism simply by
grasping she anachment picee and coupling i1 to the needie
coupler of the drive mechanizm. Afler sach use, the inte-
grabed necdle can be disposed of and o fresh integrated
nocdle can be anached. Inthis way, the needle docs not have
I be handled when it is attached to the applicator device and
the nocdle coupler can be casily removed and thoroughly
cleansd in an aurockave.

[ ame aspect of the invention, the atachment piece of the
inisgrated negdle iz intematly threaded such (ha it <an be
sergwcd onto i threaded post of the applicator devies nesdic
coupler. This permits the integrated neodle (o be asily
mmoved afer use and disposed of or cleaned using com-
monly acceped sanitizing methods, such at an autoclave or
timilar devies, The ailachment picce prefzrably inclodes a
reedle chamber that receives a needle shafl amd completely
strtolods the fastening bead porion of the needle shaft so
that the needle shalt itsell does nat need (o be hasdled when
it is amachad and detached from the applicator device, This
helps reduce the charee of needle contamination duting the
attachment patcess.

In angther aspect of the invention, the attachment piece
compriscs first and seoond cylindrical halves thal are
clamped over the needle shalt to hold it in Rxed position
telative wr the needle chamber, The fasicning head of the
neadle shafl may compeise 2 hooked end tha fits into the
ncedle chamber af the attachment pisce and is therchy
positively engaged with the atiachmenl piece against loagi-
tudinal movement. Aitematively, the fasiening, head of the
neccdle shafl ray comprise a bulbows end thar similary fits
ints a needle chamber and is held in place agains longita-
dinal movemen by an intemal coflar of the eedle chamber.
In either case, the necdle shafi s positively engaped with the
attachment piace and is beld scourcly in place while the
applicator device mcipocaics the peodle shafl s az 1o
effectuate the pigment application geoccdure.

Crher features and advantages of the pressnt {oveotion
siould be gpparent fram the following description of the
preferred  embodiments, which ustrate, by way of
example, the minciples of the invention,

BRIEF DESCRIFTION OF THE DRAWINGS

FG. 1 i a secional view of zn inlcgratcd needie con-
strncted m accondance with (e present iovemiion,

FIG. 2 it 2 sttional view of the imegraed necdle
illustrated in FIG. 1, mcated along its Jongitudinal asis.

FIG. 3 is a sectional view of the anachment pices illus- -
traled in FIG, 1 with the needle removed,

TIG. 41s 3 side view of Lhe atachment pices illustrared in
FIG. ¥ with the sleave removed.

FIG. 5 is a panial sectional view showing an applicator
device with the incgried needle of We present invention,

F1G._ & is a sectional view of o second embodiment of an
inzpeated needie constreoied in acondance wilh the present
inwenlian.
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DESCEIFTION OF THE PREFERRED
EMBQDIMENTS

FHGE. 1 and 2 show an inegrawed aeedle 10 constructed
in accordance wilh the preseot tnventon coupled (o a nesdle
coupler 12 o a permancnt pigment applicaror devics (which
s illustiaed in grearer detail in FIG, 4), The intcgrated
necdle comprises an assembly including 7 reedle 14 and an
allachment picee 16, The inlcgzled needls can be allached
b1 the applicator davice by gracping the arachment piece 16
and screwing il onto a threaded posl 148 of the recdle corpler,
The awachment pieee comprsss two hail-cylinder splic
seelions 20, 22 that, when held Lopether by an cuter sleswe
24, clamp avound the acdls (o provide positive cngagatem
and prevent longiiudingl movement In this way, the necdle
14 docs ot need 1 be direetly handled when il is attached
to the needle conpler of the applicator device and is held
securcly ggainst sepamlion or gjection from the needlc
coupter. The neodle coupler also can be easily detachad From
the applicatnr devipe, enabling il to be thomughly cleaned,
such as through use of &n aweclave,

In the prcfermed embodiment, the necdle 14 inciudes a
nesdle shafl ponion 26 and a hooked head paetion 28, The
needle shall is clamped belween the cylindrical portions 26
and 22 by the guter slecve 24 and therefore is hald secueely
[o place relanve o the anachmenr piace 16, A foam ring 30
can e placed around the outer circumference of the attach-
ment picce. The foam ring helps to reducs travel of the
memen, or ink, upward Gom the ip 32 of the needle and
reduces vibration of the nesdte, as described Forther belaw,
For propor positeening of the foam dng M, the attachmant
piece 16 1s provided with an outer Mange 3 tha provides o
resting swrface against-which the foam ring can be placed.

FIG. 2 is a view of the imegraied needls 10 ahier it has
Deen rotated approsimalely 90" about its longitoudinal axis as
compared with fis position in FIG. 1. FIGS. 1 and 2 wgether
show that the necdle conpler 12 inclodes a dog-leg portion
A6 1ban enables the aeadle coupler iesell (o be asily coupted
and uncoupled fom a drive mechanism of an applicater
dewiee. A necdle coupler suitabde for the present invention ig
doserbed, for cxample, in prester dotail in ULS. potent
application Ser. Mo, QAA007.935 filed Jub 25, P93 and
entitled “Permanent Figment Applicator Having 8 Detach-
ahle Meedle Coppler”, By e present invenlor, which is
inceeparated hetein By (his reference. FIGS. L and 2 2l
show respeciive views of the hooked bead portion 28 of the
necedle 14,

FIG, 3 is 2 side sectional vicw of the attachment pices 36
after it has bocn detached from the neadle coupler 1.2 and the
reedle 14 has bedn cemnoved. FIG. 3 shows thay the atiach-
ment picee is comprised of the splic soctions 20 and 22 such
thar the splie sections lorm a generdlly cylindrical needls
chamber 40 that eepives the nodle [4. The needle chamber
incledes & shall recess 42 and a laterad head recess 44 An
extended portion 46 of the nesdle chamber permits some
cxbtra poom to accommaodate manufaciuning varisions in the
Tengrh o iype of necedles with which the aachment piece 16
can be used. The bead repess is adapted 1o receive the
hooked end 28 of the negdle and theeehy hold the necdle
against longudinal movemeant,

Maore pacicubarly, e heoked end 28 of the needle 14 is
held secarely in the liera] recess 44 sech thal separion of
the negdle fropm the assemibly canngd cocur withoul shearing,
oI the hooked end from the noedle shafe The diameter of the

houked end is seleqed to cnsuee Lhat no shearing off ocours
during normal oparation oc Biodiicg. In tus way, 1be head
reccss 44 and the kooked end 2% of the ncedle 14 provids
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positive engagement ol the negdle with the ailachmen pizce
ang prevent relalive movement between the needle and
needle coupler during operation. This 1ype of positve
engagement roduces the Tikelivood of recdle separation gr
cjeciion dunng operiion. A oollir 48 is formed a1 the open
end of the needle chamber, The collar fits sufficiently close
arcunt Lhe nesdte shalt 26 w assist in hotding the necdle
against moverent o the necdle chamber and reducing
vibration.

FiG3. 1-3 show that 1the splic scctions 20, 22 are clamped
around the needle shall 28 by the outer slecve 24, which 1s
slipped aver the split seaions and thereby eonpresses the
split secnions wogether. The compeessing of the splil sections
provides the posilive engagement of the hooked cnd 28 with
1he head recess 44, For casice asscobly, the outer sleeve is
preferably construcied from g heat-shrinkable maerial As
known w those skilled in the art, Beal-shrinkable materials
change to sive and pliability depending on their emperature
or Immersion in a solulion. Bor example, a hear-shrinkahle
miztcrial a1 room temperaure may uodargo size and pliahil-
ily reduction when hat air iz applicd to the material or when
{he material is renyoved from a solutron and 1he splution iz
allowed 1o evaporals. FIG. 3 shows thal the aeter gleeve 24
extends slightly from the split soctions past the intzmal
codlar 48, This provides an exwra mesisure of securily ta keep
the seetions clamped (ightly around the readle shafi

FIG. 3 also shows tha the alackment piece 16 includes
a coupling member porion 59 that B intcmally threaded.
The threads of the coupliag membor portion can be serewed
over the threaded post 18 of the applicagr device necdle
coupler 12, The attachment piece 16 preferably @8 con-
stmacted from a4 plactic matedal char provides sefficient
rigidily dnd durability (o secursly hold the needie during use,
The foam ring 30 can be constructed of a foam plastic,
Father than baing (thraaded, the coupling memnber and appli-
catar coupler 12 can be fit together with 4 snap Gt Other
coupling schenes will ooor o those skilled in the an,

FIG, 4 shows e atachment plece 16 with the split
secriong M), 2} openeet and the ouler slesve 24 remaved.
FIG. 4 shows the splil seetions afier they have been rotated
away from the clamped pogition to show the inema! con-
struection, Inclwding the ncedie chamber 440 and 1he flange 34
and coupling member 50 When the inttgrated necdlc 10 is
10 be ass=mbled, the needle 14 iz placed within the needle
chamber such that e hooked snd casts in be laera) head
recess, the split sactions are closed topaher, and the outer
aleave 34 iz slipped over the splil scctions, When the cuter
sleeve urdergocs its size and pliabiliy charpe as pant of the
hear-shrink process, the eater sleewve compresses the Lwo
sptit sections together, therehy clamping them aronnd the

- necdlc and sccurely holding the neadle againgt Jongildinal

mawerrent Fhis imponwes the action of the nesdie during the
Latteo procedune and reduces the likelihood of needic sepa-
ralicn or sjection from the auschment picce.

FIG. 4 aleo shaws tha the split sections M, 22 include
raized proags 52 projecting from ane split setion, straddling
the pecdle chamber 44, thin ar received inlo reoesses 54 of
the opposie spliv section. Tegether, the prongs and mocesses
increare suahility of the needle and redoce vibralion and
mavemenl of the needle 14 within the attachmont pigce L6

FIG, § shows the internal astembly of 2 pormancnt
pipment applicater deviee 60, The applicator  device
includes a body portion 42 and a grip section &4, which iz
slidably and derachably artached 1o a fange 66 of the body
by an interferenoe of friclion fit. Within the body 62 35 2
conventonal drive mechanism 68, such ag an clecine molor
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The drive mechanism totates a shafl 70 thar {0 wm causes
& mcher arm Y2 e reciprocaic aboml & pivot pin T4, For
reduced oot and lighier weight, the rocker can be con
strucled of a plastic mutetal. Other suitable drive anaome-
menLs will ooour o those skilled in the arl.

The parijeular drve mechanism of the prafered embeodi-
ment is described i grealer detsil in Lthe abave-relerenses
Ser. Mo, "938 LS. palent applicavon emilled “Permancat
Pipmem Applicamr Having a Dovachable Needle Caupler.
The rscker anm 72 1s pivorably coupled 1o the needle coupler
12 by 2 coupling pin 75 ol (he necdbe coupler, As deseribod
in ihe above-referenced palent applicalion, the coupling pin
t$ dapiedd 10 be coupled 10 the rocker arm By ao inteclemnes
fit 5o that it & be removed, iF desired, [rom the dove
mechanism in 3 relatively sasy manper, FIG, 5 also shows
thian the grip section 64 incfudes a collar 76 2nd a detachabte
needle cup T8 1hat provides suppodt Lo the noodle 14 during
it reciprocal moetion and can be filled with pigment or ink,
In this ecpant, the spange 30 helps reduce migeation of ink
upihe needle oward the applicator device, thereby reducing,
the likelibood aof contamingion. The spongs alse moses
with the needlc within the geip seclion and provides a
stabilizing mass whal reduces vibration of the needle during
Ihe alloo proceduare.

FIG5. A shows an alternative cmbodiment of a needic and
anachment piece eanstrucied 1o accordance with the present
invention. As with (he embadimenl described abeve, the
altachment plece 18 inclugdes two split sections 20 and 2%
thal fwm a nesdle chamber when clamped tngeiher, Tn the
FIG. & combodiment, bowever, the neadle B0 does not have
2 hgoked end, bul, rather, has zn cnlargad bulbans end 82,
The bulbous end i3 s3zed wr i withio 2 head recess 84 of the
necdle chamber. An intemal collar 86 formed by the split
seotions is ther elamped around the needls just below the
bulbous rd by the ouler sleeve 2 o provide positive
eagapement of the needle with the anachmen piece. Mn this
way, the bulbous cnd 82 is held securcly against longiudinal
mavemenl spch hat separation of e pecdle foom the
arsembly canmol oocur withoul shearing of the bulbous end
from (1 nesdle shaft, The diamerer of the bulbous crd is
selecied w ensure thar po shéaring off accurs during normal
operation o handbing. As with the poor embodiment
described abiws, such a constrection reduces the likelihood
of necdle separation or ejection from the aiachment piece.
The intezraied needle can be attached and delached o the
necdle coupler 12 as deseribed abwove,

Thes. an integrated needle constructed in accondance with
the prescnk invention provides a needle that ean be awached
and detached casily withowl direct hendling of the nesdle
and with redoced dsk af contaminagen. The integrated
needle includes an attachment prece that halds the needle
shall securcly against longioding movement and ejection,
theeeby {improving 1he case with which the tatwo procedure
€an be carmied ool The iniegrated needle conveniontly
includes a foam ring thal reduces migration of pigmem up
the needls 10 1he applicaor device and increases statlity of
the necdle during 1he tatton procedures.

The preseat invention has been described above in werms
of preseruly prefermed embodiments so Uiat an understanding
of the present jnvention cin be conveyed, There are. how-
C¥CF, Many configuralions for peermaneni pigment applicaio
devices and associacd needles not specifically desceibed
hersin byl with which the presem invention is applicable,
The present invention should therefoes mod ke seen as limited
ta the panicylar enbodiments described horain, bul rather, it
should be undersiood that the present invention has wide
applicability with respect 19 applicator devices and needies
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genceally, All modifications, wanaions, or cquivalent
arangements Liat are within tha scome of the allached claims
should therelbre be considered (o be within the scope of the
InvenTon
I claim:
L Anintcgraced needle For use with a permanest pigmen)
applicater deviee having a needle coupler thay is coupled w
a need|e drive mechznism, the inlegrarsd resdle comprising:
& needle having an ¢longaied shafl ponion and a head ar
A lop ond; and

ar diachment pece thal coce ves Lhe needte and [s detach-
2hly and coasielly coupled to the nesdle coupter Tor
detachment after ezch wse, wherein e atachoent
meee includes a head recess that balds the needls head,
thereby preventing longiwding mevemnent of the
needle head ia the needle charmber;

whercin the head of the nesdle is kooked and the head

vecess is adapied 10 receive the hooked head of the
necdic and hold 1he: needle head against longimding]
NWIVEITIERL, )
L An integrated necdle for use with a permansnt pgment
applicelar device having a neslie coupler than is coupled 1o
4 neadte drive mechanism, the inegrasd needle comprising:
a needle having an eloogaled shafl portion and 3 head a
a top end; and

an atiachment plece that receives the neadle and is detaeh-
ably and ceanially ooupled 1o the necdlc coupler for
detachment alter each use, whercin the anachment
griece includes a head recess that halds the needle head,
therehy preventing loagierdinal movement of the
necdle head in the needle chamber; wherein:
the head of the peedlz is a bulbous shipe and the head
tedzmss includes 3 eollar that clamps (he neadls shah
partian just below the needle head, thoreby preventing
Topginding maverent of the necdbe besd in (he necdle
chamber.
3. Aninicgrarcd needle foruse with o parmanent pigment
applicator device having a nesdle coupler hat is coupled to
aneedle dive mechanism, the integrarsd needle comprising:
& necdle Maving an elongaied shaft ponion and 3 head at
a (op end; and

an artachment pices that veceives the needle and is detach-
ably and cozxially coupled to the necdie coupler for
detsehment afier each use, whersin the stiachment
picce includes a head meeres that holds the needle head,
thereby preventing longinudinal movement of the
needle head in the needle chambern,

wherein the altachment piece is formed From split sections

and the splin sections are clamped around the needle
shaft poriion by the force of an ower slecve that s
stipped over the split seetions and compresses the spliy
seetions (ogether; and

wherein the abachment piece inclsdcs 5 foam ting theat fits

argund the outer circumicrenee of the split sections.
4, Az tntegrated needle as defing in claim 3, wherein the
dmachment piece fusther inclodes an outer fange apainst
which the foam fing tesls.
5. Aq integrated needle for use with a permanrent pigment
applicalor device having a needie coupler tha: is eoupled 1o
a needle drive mechanism, the integraed needle comprising:
a needle fraving @n clongated shafl porticn and = head a1
a top end; and '

an autachme piese thar feceives the needle znd is deeeh-
ably and coaxially coupled 10 the needle coupler for
dewachenent after cach use, wherein the atlachmont



5,586,473

7
piecs includes 3 head recess than holds 1he ocedlc head,
Iherchy preventing  fongiludinal mowvement of the
neadle head iy the noedlc chambr

wherein the anachment pices is formed Mrom split seelions

and the spli secrcons are clamped acound the necdle
shafl portion By Lhe force of an ouler sleeve that is
slipped over the split 2eclions and compresses the split
sections lngether; and

wherein the geier sleeve s vonstructed from 4 et

shrinkable rmacenal.

6. An intezrated needic for use with a permangnl pigment
zpplicaor device having a needle coupler thac is coupled w
2 necdle drive nwechanism, the inteprated necdle comprising:

a needle having an elonpaled shalt portion and a head ar

A [op end; and

an arttachment picee that reccives the necdie and is detach-

ahty and eoaxially coupled 1 1he nesdle coupter for

detachmyent after cach vsc, whercin the attachment

picex includes a head recess that holds the necdlc head,

thereby prevemting longilwdinal movemeni of the

necdle head in the noedle chamber, wherein:

the atachmem piece 13 focmed foom $plic sections and
the splil soctions are clamped around the needle shaft
portion by the force of an outer steave that is sTipped
over the splil sectipns and compresses the split
sacdions Wpether:

the altachment picce includes a coupling member hav-
ing a reqess thal delachzbly receives the pedle
couplar; amd

the coupling member repess 15 threaded and receives a
threaded post of the needle coupler.

T, An imegeed neadle for use with 4 peerianant M2t

- aqpticator device having 2 needle coupler,.the integraed

needie comprising:

a needle having a shalt snd a head; and

attachmenl means for receiving e needle and sesarely

kolding the head of the necdlc against lonpitwdinal
MR C et Felative i the needle coupler and for detach.
ably counting (o the reedle couplar of the permanent
plgmem applicater device coaxially for desachment
after cach wee, e giachment means compsing.
split sections that {omm 2 generally cylindrical needle
chamber that receives the necdls and can be clossd
around the needle shaft;
an paarer slesve thar s arcund the sphil zecoons and
., ®lamps them tightly around the needic head; and
‘an clongated ooupling wmember that iz delachably
coupled to the permancny pigneol applicator device;
wherein:
the neadls head it doobked 2 one end: and
tiwe necdle chamber of the aitachment means inclades a
head regess adapied 1o receive the hooked head af the
needle and hald the needle head apainst cetative lon-
gittdinal movemen.

¥, An intcerated necdle az defined in claim 7, whercin:

the nocdle chamber includes an intemal cotbar that is

clamped ardund e needle shaft by the force of the
outer slecve wher the geler sleeve is slipped pver the
split sections and therehy compresscs the split scotions
Lorether.

9_An inegrated needle as defined in claim 8, whergin;

the coupling member of the allachment means includes &

reoess that dotachably roocives & post of the noedle
couplee.
. An integrated needle as detined in claim 9, wherein:

182

40

45

55

&5

8

the coupling meconber rocess 15 interndl [y thoeaded and 1he
neadle coupler post s cxicmally threaded such thay the
coupling member eperss recgives the threaded post and
thereby is coupled o the necdls coupler.

11, Ax ineeg rated needle foe use with & pegmanent pigmeént
applicator device having 2 neadle coupler, e inegrated
necdle comprising:

a needle having a shaft and a head; and

anachmenl means for receiving the necdle and seourcly
holding the head of the needle against longitwdinal
mavement relave i the peadle coupler and for det=ch-
ahly coopling w the needte coupler of the permanenl
pigment applicator device coexally for dewschment
alter each ase;

whetein the allachment medns comprses:
splin secions tha form a penerally cylicdrical necdle

chamber that reecives the necdle and can be clased
arpund Lhe ngedle shalt;
an outer sleeve that s around the split sectipns and
clamps them tightly around the necdle head; and
a2n glongated ooupling member that iz detachably
couplted W the permunent pigment applicaler devices;
whetein;

the nesdle head has a bulbous shaps; and

the needle chamber of the attachmenl means ncledss a
shaft recoss and 2 head reocss scparated by an internal
eallar that clamps arpund the negdie shaft just below
e necdle head and thereby holds the needle bead o as
1 peevent lengiiudina movement of the nesdle head in
the nocdie chamber,

12, A permanent pigment applicator device compnsing:

-a body podtion,

a drive mechanism gontained sohsiantally within the
body ponlion;

& integrated neadis including a neadle having a shaft and
a head, and an 2uachinent pecs that recives the needle
anl inelodes a head necess thar hatde the needle bead,
therehy preventing longidingl  movemnens of (he
needle head, the intcgratcd noodle being adapted Tor
replacement after ¢ach apphication of permanent pig-
menl and for axial goupling; and

4 meedle coupler thar is delachably coupled 10 the inee-
pratzd needle and delachably and axialiy coupled to the
drive mechand s,

whercin (he atlachment picce compriscs:

a eenerally cylindrical needle chamber thal receives the
npeedie head; and

an clongated coupling member (hat iz detachably
coupled to the needte coupler; and wherein:

the nocdle bead is hooked ot one cnd; and

Lhe negdle chember of the attachment piece ingludes &
head recess thi receives the hovked bedd of the neadle
and holds the needle head against longitedinal move-
ment.

13. A permancaot pigment appicater device comprising:

a boely portion;

a drive mechanism conlzgined swbstanuially within the
body portion;

an inlepraled needls {ngleding & nesdle having & shafl and
2 heind, and an atachment piece thal receives Lhe needle
and incledes 2 head recess Lthat halds the needie head,
therchy preventing longitudinal movemend of Lhe
necdle head, Ithe intcgrated necdle being adapied for
replacamenl afer sach application of permuanent qig-
ment 2nd [ axiat coupling, and
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a needle coupler that is detachably coupled 10 the inte-
grated needle and detachably and axially coupled to the
drive mechanism;

whercin the attachment picce compriscs:

a generally cylindrical needle chamber that receives the
needle head: and

an clongated coupling member that is detachably
coupled to the needle coupler; and wherein:

the needle head has a bulbous shape al one end; and

the needle chamber of the awtachment piece includes a
shaft recess and a head recess separated by an internal
collar that clamps around the needle shaft just below
the needle head and holds the needle head in the needle
chamber, thereby preventing longitudinal movement of
the needle head in the needle chamber,

14. A permanent pigment applicator device comprising:

a body portion;

a drive mechanism’ contained substantially within the
body portion;

an integrated needic-including a needle having a shaft and
a head, and an attachment piece that receives the needle
and includes a head recess that holds the needle head,
thereby preventing longitudinal movement of the
needle head, the integrated needle being adapted for
replacement afier each application of permanent pig-
ment and for axial coupling; and

a needle coupler that is detachably coupled 1o the imte-

5
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grated needle and detachably-and axially coupled to the. 0

drive mechanism;

wherein the attachment piece comprises:
" agenerally cylindrical needle chamber that receives the
needle head; and
an elongated coupling member that is detachably
coupled to the needle coupler; and
wherein the attachment piece includes a foam ring that fits
around the outer circumference of the split sections and
supplies pigment to the needle shaft.
15. A permanent pigment applicator device as defined in
claim 14, wherein:
the attachment piece is formed from split sections and the
internal collar is clamped around the needle shaft by the
force of an outer sleeve that is slipped over the split
sections and thereby compresses the split sections
together.
16. A permanent pigment applicator device as defined in
claim 15, wherein:

the attachment piece includes a recess that detachably
receives a post of the needle coupler,

17. A permanent pigment applicator device comprising:

a body portion;

a drive mechanism contained substantially within the
body portion;
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an integrated needle including a needle having a shaf and
a head, and an attachment picee that receives the needic
and includes a head recess that holds the needle head,
thereby preventing longitudinal movement of the
necedie head, the intcgraled needie being adapted for
replacement after each application of permanent pig-
ment and for axial coupling; and

a needic coupler that is detachably coupled 1o the inte-
grated ncedle mad detachably and axiatly coupled to
the drive mechanism;

whercin the attachmenmt picce includes a recess tha
delachably receives a post of the needle coupfer; and

wherein the attachment piece recess is internally threaded
and the needle coupler post is externatly threaded such
that the attachment piece recess receives the threaded
post and hereby is coupled to the needle coupler.

18. A permanent pigment applicator device comprising;

a body portion;

a drive mechanism contained substantially within the
body;

an integrated necdic including a needle having a shaft and
a head, and an attachment piece that receives the needle
and includes a head recess that holds the needie head,
thereby preventing longitudinal movement of (he
needle head, the integrated necdle being adapted for
replacement after each application of permanent pig-
ment and for axial coupling; and

a needle coupler that is detachably coupled to the inte-
grated needle and detachably and axially coupled to the
drive mechanism;

wherein the needle coupler includes a coupling pin that is
teceived by the drive mechanism and thereby detach-
ably couples the needie coupler to the drive mecha-
nism,

19. A permanent pigment applicator device as defined in
claim 18, whercin the coupling pin is received in an eye of
the drive mechanism 1o define a pivot axis and includes an
enlarged end that provides an interference fit between the
coupling pin and the drive mechanism so that the needle
coupler is relcasably held in engagement with the drive
mechanism and can pivol about the pivot axis without
disengaging from the drive mechanism.

20. A permanent pigment applicator device as defined in
claim 19, wherein the drive mechanism includes a rocker
assembly having a rocker that is pivotally supported by a
rocker pin and contains the pin-receiving eye,

21. A permanent pigment applicator device as defined in
claim 20, wherein the axis of the rocker pin is parallel to the
axis of the needle coupler coupling pin.

22. A permanent pigment applicator device as defined in
claim 21, wherein the rocker assembly is constructed from
a plastic matertal.
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Farbbehéiter fir Tattoo- und Permanent-Make-up-Farbe

Die vorliegende Erfindung betrifft einen Farbbehilter, genauer gesagt, eine
Farbpatrone oder Farbkartusche, fliir Tattoo- und/oder Pemanent-Make-up-Farbe.

in der gegenwirtigen Praxis wird beim Aufbringen von Tattoo’s oder Permanent-
Make-up (MPU} die in die Haut einzutragende Farbe aus grofien Farbvorrats-
behattern, im allgemeinen grofRen Farbflaschen, entnommen und entweder direkt auf
die Haut des Kunden aufgetragen oder mittels Spritzen, Tropfpipetten oder
dhnlichen Hilfsmitteln in einen PMU- oder Tétowier-Stift eingefiilt, mit dessen Hilfe
dann die Tatowierung aufgetragen wird. Die FUllmenge der Farbflaschen ist dabei
bedeutend grélRer als die fir einen Kunden bendétigte Farbmenge. Eine Flasche wird
daher fur mehrere Tattoo’s/Make up’s bzw. mehrere Kunden verwendet.

Diese Verfahrensweise birgt gesundheitiiche Risiken fiir die Kunden in sich. Beim
Aufbringen von Tattoo’s und Permanent-Make-up’s werden Verzierungen in Form
des gewiinschten Musters durch Einstechen, Einritzen oder Einschlagen der Haut
und Aufbringen der Farbe ausgeflihrt. Dabei wird die Haut des Kunden verletzt, so
dald Blut oder Serum austreten kann. Dabei besteht die Gefahr, dal} diese
Kdrperflissigkeit an die zum Umfiillen der Farbe aus den Vorratsfarbfltaschen
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verwendeten Flllhilfsmittel kommt und in die Vorratsflasche verschleppt wird, so
dal? deren Sterilitdt verloren geht. Unter diesen Umstéanden kénnen durch die
Verwendung der gleichen Farbe und des gleichen Fillhilfsmittels bei mehreren
Kunden Krankheiten wie Hepatitis oder AIDS tibertragen werden.

Aber auch allein die lingere Aufbewahrung der Farbe in dem relativ groRen
Vorratshehalter und die sténdige Entnahme kieinerer Mengen zur Behandiung der
Kunden kann trotz aller VorsichtsmaRnahmen die Verunreinigung der Farbe mitailen
méglichen Schmutzteilchen, Keimen und Bakterien verursachen und eine Hautinfek-
tion oder dhnliches beim Kunden nach sich ziehen. Die Sterilitit der Farbe kann
somit trotz sorgfiltiger hygienischer MaBBnahmen nicht immer zuverldssig
gewibhrleistet werden.

Die Erfindung hat sich deshalb die Aufgabe gestelit, die oben genannten Nachteile
zu beseitigen und die Sterilitdt der Farbe fiir jeden Kunden, jedes Tattoo und jedes
Permanent-Make up stets zuverléssig zu gewihrleisten.

Die Aufgabe wird erfindungsgemaR dadurch geléist, daR ein Farbbehélter zur
Anwendung kommt, der nur jeweils soviel Farbe enthlt, wie fur eine Behandiung
bendtigt wird. Der erfindungsgemafie Farbbehétter ist gekennzeichnet durch einen
Behéiterkdrper aus einem sterilisierbaren, weichen Kunststoffmaterial und einen an
den Behélterkérper anschlieBenden, durch einen Einmalverschiul? dicht ver-
schlossenen Pipettierhals.

Die Farbbehalter k&nnen mit verschiedenen Fiillvolumina hergestellt werden,
vorzugsweise in den GrdfRen von etwa 0,1 bis 10 ml. Vorzugsweise hat der
Behélterk&rper eine bauchige Form, um sein Entleeren zu erleichtern. Nach dem
Befllien werden die Behilter durch thermisches oder Ultraschallschweien oder
durch Verschmelzen des Pipettierhalses verschlossen.

Das Material fir die Farbbehdlter ist vorzugsweise ein thermoplastisches,
biovertrigliches Kunststoffmaterial, das relativ weich und elastisch ist, so daR der
Behélter manuell durch Ausdriicken entleert und die Farbe direkt auf die Haut des
Kunden aufgetragen oder in den Farbbehilter eines Titowiar- oder PMU-Stiftes
gefiilt werden kann.

In einer weiteren vorteilhaften Ausgestaltung der Erfindung ist der Farbbehilter so
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ausgebildet, daR er nach dem Offnen formschliissig mit einem T4towier: oder PMU-
Stift verbunden werden kann, so dal} die Farbe direkt in den Farbbehilter des
Stiftes abgegeben wird. Der Pipettierhals ist zu diesem Zweck derart geformt, dafll
erin eine entsprechende Aufnahme am Gehduse eines Tétowier- oder PMU-Stiftes
paldt oder auf einen Flllstutzen des Stiftes aufgesteckt werden kann. In einer
weiteren vorteithaften Ausgestaltung der Erfindung wird der Farbbehilter durch den
Tatowier- oder PMU-Stift gedffnet und/oder entleert, beispielsweise durch
Aufstechen des Einmalverschlusses beim Einstecken in die Aufnahme oder
Aufstecken auf den Flillstutzen des Tatowier- oder PMU-Stiftes. Der Behéiter wird
so aufgesteckt, da® die Farbe von selbst in den Farbbehilter des Stiftes flieRt.

In einerweiteren vorteilhaften Ausgestaltung der Erfindung werden die Farbbehiilter
nach dem Befiillen und VerschlieRen medizinisch sterilisierbar verpackt, in dieser
Verpackung vorzugsweise durch Strahlung sterilisiert, verkauft, versandt und
aufbewahrt,

Die Erfindung wird nachfclgend anhand von Ausfihrungsbeispielen erldutert. Die
Figuren zeigen:

- Fig. 1 einen erfindungsgemaifien Farbbehilter;

- Fig. 2 eine Tattoo-Nadeidlse mit Farbbehélter beim manuellen Befiillen;
- Fig. 3 eine PMU-Nadeld(se mit Farbbehalter beim manuellen Beflillen;

- Fig. 4 einen PMU-Stift beim selbsttétigen Beflillen.

Figur 1 zeigt eine mdgliche Ausflihrungsform der erfindungsgemalen Farbpatrone
oder —kartusche. Die Farbpatrone 1 besteht aus einem bauchigen Patronenkérper
2 mit daran angeformtem Pipettierhals 3, der mit einem dicht schlieBenden Einmal-
Verschlu 4 verschiossen ist. Die Farbpatrone 1 ist aus einem weichen, elastischen,
vorzugsweise thermoplastischen, biovertriglichen Kunststoffmaterial hergestellt.
Durch Zusammendriicken des bauchigen Patronenkdrpers 2 kann die Farbpatrone
1 manuell entieert werden. Die Farbe kann dann aus der Patrone 1 entweder direkt
auf die Haut des Kunden aufgetragen werden oder aber, wie es in den Figuren 2
und 3 dargestellt ist, in eine Tattoo- oder PMU-Nadeldise b bzw. 6 gefallt werden,
mit deren Hiife die Tatowierfarbe auf die Haut des Kunden aufgetragen wird.
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In Fig. 4 ist die Spitze 7 eines PMU-Stiftes mit aufgesteckter Schutzkappe 8
dargestelit, die auflerdem eine Aufnahme 9 fiir den Pipettierhals 3 der Farbpatrone
1 zum Befiillen des PMU-Stiftes aufweist, in der der Pipettierhals 3 der Farbpatrone
1 formschlissig aufgenommen ist. Im vorliegenden Beispie} ist ein Flllstutzen 10
vorgesehen, auf den der Pipettierhals 3 der Farbpatrone 1 aufgesteckt wird. Der
Einmalverschlufi 4 kann entweder vor dem Aufstecken entfernt oder durch den
Flillstutzen 10 gedffnet werden, beispielsweise durch Aufstechen.
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Schutzanspriiche

Farbbehalter fir Tattoo- oder Permanent-Make -up-Farbe , gekennzeichnet
durch einen Behélterkérper {2) ) aus einem sterilisierbaren, weichen
Kunststoffmaterial mit einem fir eine einzige Tattoo- oder Permanent-
Make-up-Behandlung geeigneten Fillvalumen, und einen an den Behélter-
korper (2} anschlieBenden, durch einen Einmalverschiu (4) dicht ves-
schlossenen Pipettierhals (3.

Farbbehélter nach Anspruch 1, dadurch gekennzeichnet, da® der Behilter
(1) aus einem weichen, thermoplastischen, biovertriglichen Kunststoff-
material besteht.

Farbbehiiter nach Anspruch 1 oder 2, dadurch gekennzeichnet, dall der
Behalterkdrper (2) bauchig ausgebildet ist und der Behilter (1) Filivolu-
men von 0,1 bis 10 m! besitzt.

Farbbehéiter nach einem der Ansprache 1 bis 3, dadurch gekennzeichnet,
daf3 der Behalter {1} nach dem Befillen durch thermisches oder Ultra-
schallschweiBen oder durch Verschmelzen des Pipettierhalses {3) ver-
schlossen ist.

Farbbehalter nach einem der vorhergehenden Anspriiche, dadurch ge-
kennzeichnet, dal} der Pipettierhals (3) undfoder der EinmalverschiuR (4}
so ausgebiidet ist, dafd der Behélter formschilssig mit einem Tétowier-
oder Permanent-Make-up-Stift verbindbar ist.

rFarbbehélter nach Anspruch 5, dadurch gekennzeichnet, daf3 der Pipet-

tierhals {3} und/oder Einmalverschiuf® (4) so ausgebildet ist, dald der
Behilter durch den Tatowier- oder Permanent-Make-up-Stift zu éffnen

und/oder zu entleeren ist.

Farbbehalter nach einem der vorhergehenden Anspriche, dadurch ge-
kennzeichnet, dald der Behélter durch Abtrennen eines Teiles des Pipet-
tierhalses (3) zu &ffnen ist.
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Farbbehalter nach einem oder mehreren der vorhergehenden Anspriiche
dadurch gekennzeichnet, daf der Behilter nach dem Befillen und Ver-
schlieRen medizinisch sterilisierbar verpackt und in dieser Verpackung
sterilisiert und bis zum Gebrauch aufbewahrt wird.

i

- dae - LLd . aswas - - - -
- - a - - ® - - L] -8 - L] - L - - LR
LR T e s o & « aqss * & . . . o« *
. e . 2er wes a0 . 190 o . . e -
* & . . « 9 . . . . . 0 .
e absg Ydar 84 . LEL I L e . ‘e - e




LR}
+ LK ) -
[ ) L) L]
‘et » 40 82
. .
ae e

1/4

Fig. 1

aaaaa

------

------







ooooo
.

- B I




00000

.
------
-

194

* o -*
......

- .
------




United States Patent po

(11} Patent Number: 4,798,582

Sarath et al. [45i Date of Patent:  Jan. 17, 1989
[54] NEEDLE CARTRIDGE (56] References Cited
[75] Inventors: Alan Sarath, Teaneck, N.J.; James A. U.S. PATENT DOCUMENTS

Mavwhirt, Brooklyn, N.Y. 4,159,659 771979 Nightingale ..o, 604/47 X

(73]
21]
22

[51]
2]

[58]

Assignee: Permark Corp. ¢/0 Sci/Med
Advances Corp., Teaneck, N.J.

AppL No.: 113,947

Filed: Oct, 27, 1987

Int. CI& e B43K 5/00; AGIF 2/64

U.s. ClL 604/47; 604/43;
81/9.22

Field of Search ......covvererarervennensee 604/47, 48, 173;

128/316, 329 R, 333; 81/9.22

195

Primary Examiner—Allen M. Qstrager

Attorney, Agent, or Firm—Schweitzer & Cornman

[57] ABSTRACT

A needle cartridge for a surgical operating pen or tatoo-
ing instrument, said cartridge having a reservoir filled
with liquid pigment adapted to be discharged into the
skin through a unique tri-needle assembly,

6 Claims, 2 Drawing Sheets
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i
NEEDLE CARTRIDGE

BACKGROUND OF THE INVENTION

The present invention is directed to improvements in
surgical operating instruments of the type employed
heretofore in cosmetic surgery, namely, the cosmetic
surgery of the type in which tatooing procedures are
employed to apply eyeliner to the edges of an eyelid by
implanting a pigment solution along the edge of the
eyelid and/or lash line, in eyebrow replacement or
enhancement; and/or in corneal tatooing. In addition,
instruments of this general type have been used by der-
matologists for pigmentation at graft edges, for pigmen-
tation in connection with hair transplants; as well as for
pigmentation in connection with surgical reconstruc-
tion folowing mastectomy. Still further, instruments of
this type may be used by physicians in connection with
outlining tumors for chemo surgery, for marking oral
tumors prior to radiation therapy or chemotherapy, as
well as in connection with marking insertion sites of
lumbar puncture needles.

The patent literature is replete with electrical tatoo-
ing machines, Representative of the prior art are U.S.
Pat. Nos. 4,204,438; 4,159,659; 4,031,783; 4,508,106; and
4,644,952,

SUMMARY OF THE PRESENT INVENTION

Surgical tatooing instrumentation, as well as general
tatooing instrumentation, heretofore involved the use of
needles, either singular or in an array, mounted in pens
or instruments which may be hand held for dipping of
the exposed needles into an appropriate pigment solu-
tion which is to be applied sub-dermally to the skin of
the subject. In accordance with the principles of the
present invention, the pigment solution is delivered to
the needles by new and improved cartridge in which
the pigment solution is contained for continuous deliv-
ety from within the instroment to the exposed needle
points.

More specifically, the exposed needles of the new
cartridge are advantageously and uniquely arrayed in a
triangular contiguous relationship with the centers of
the abutting needles forming an equilateral triangle and
with the outer peripheries of the needles being held
together by an enveloping delivery tube which is per-
manently crimped about the needles. The interstices
between the needles themselves and the walls of the
delivery tube form four discrete passages for the flow of
pigment solution from the cartridge reservoir to the
exposed surface of the needles for delivery to the skin
sites being punctured by the needles.

As a further specific aspect of the invention, the de-
livery tebe which houses and supports the needles ex-
tends from its upper end in the pigment reservoir to the
needle tips for providing communication between the
reservoir and the operating points of the needles. The
upper end of the delivery tube is selectively closed or
valved by a steel ball which prohibits flow from the
reservoir {0 the needles when the ball is seated in the
exposed upper end of the delivery tube and which per-
mits flow of pigment to the needles when it is unseated.
As a still further aspect of the invention, the reciproca-
tion of the new cartridge by the tatooing instrument
moves the steel ball from its seated position to open a
“delivery valve” and also provides a positive mixing
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2
action of the pigment sofution contained in the reservoir
through the reciprocating movement of the ball.

For a more complete understanding of the present
invention and its attendant advantages, reference should
be made to the accompanying drawings taken in con-
junction with the following detailed description of the
invention.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view of a new and im-
proved operating instrument mounting the new and
improved cartridge of the preseat invention;

FIG. 2 is an enlarged perspective view of the new
needle cartridge of the present invention;

FIG. 3 is a cross-<sectional view of the neadle taken
zlong line 33 of FIG. 2; and

FIG. 4 is an enlarged cross-sectional view taken
along line 413 4 of FIG. 3, showing the fluid delivery
passage configured in accordance with the principles of
the preent invention.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

Referring initially to FIG. 1, the needle cartridge 10
of the present invention is adapted to be mounted by a
threaded screw connection 11 to the drive shaft 12 of an
electrical tatcoing instrument 13 of the general con-
struction shown in U.S. Pat. No. 4,644,952, the disclo-

sure of which is incorporated by reference herein. Such | .

an instrument 13 includes an elongated housing 14 in
which an electric motor 15 is disposed for powering a
reciprocating shaft assembly 16 through an associated
rotating cam assembly 17, the mechanical details for
which may be discerned from the aforementioned U.S.
Pat. No. 4,644,952. The new and improved needle as-
sembly 10 of the present invention may be used with
any reciprocating tatooing instrument or tatooing pen
which is suitably modified or otherwise constructed to
accept, by an appropriate threaded connection such as

40 disclosed in FIG. 1, or otherwise by a suitable mechani-

cal equivalent, the new and improved cartridge 10, The
surgical operating instrument/tatooing pen illustrated
in FIG. 1 also may be provided with a suitable nose
cone (not shown) such as illustrated in the above-ideati-
fied U.S. Pat. No. 4,644,952, which nose cone may be
mounted over the exposed needle assembly 10 to leave
only the tips of the needles projecting therethrough,
The thread 18 shown in FIG. 1 will accommadate the
thrcaded mounting of such a nose cone on the free end
of the instrument.

Referring now to FIG. 2, the needle cartridge 10 of
the present invention generally comprises an elongated,
transparent, cylindrical reservoir tube 11 advanta-
geously fabricated from transparent thermoplastic ma-
terizl to permit the viewing of the color and supply of
pigmented tatooing solution housed therein. The upper
end of the needle cartridge assembly is closed off by an
end cap 22 which includes an orifice 23 extending com-
pletely therethrough. The orifice 23 is filled with a
suitable porous filter medium 24 (see FIG. 3) to provide
an air vent to the internal pigment reservoir 25 formed
in the tube 21 between the upper cap 22 and 2 bottom
cap 26. The bottom cap 26 includes a lug portion 27
which is fitted snugly within the lower end of the tube
21 and also includes an orifice 28 extending completely
therethrough. Projecting downwardly from the bottom
end of the tbe 2X and forming a part of the end cap 26
Is a straight knurled gripping portion 29 which may be
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used by a surgeon to hold the instrument at its lower
end when a ntose cap, such as described hereinabove, is
not employed. :

In accordance with the principles of the present in-
vention, a steel delivery tube 30 extends through the 5
end cap 26 to a point slightly below the innrermost sur-
face 32 of the end cap 26. The tube 30 houses and sup-
ports thercin three elongated surgical steel needies 33,
34, 35 which are held together in contiguous relation-
ship with their centers forming an equilateral triangle
by crimpled wall portions 36 which are deformed. in.
wardly and intimately about the array of needles by an
appropriate cold working/crimping process.

FIG. 4 illustrates the aforcmentioned interrelation-
ship' of the needles 33, 34, 35 banded by the crimped
wall portion 36 in a manner whereby fluid delivery
passages 37, 38, 39 and 40 are formed through the coop-
eration of the walls of the delivery tube 30 and the outer
surfaces of the needles 33, 34, 35.

In accordance with the principles of the invention, a 20
steel ball 40 is disposed within the reservoir 25 for seat-
ing in the opening 41 formed at the upper edge of the
orifice 28 and at the surface 32, as best shown in FIG. 3.
The ball 40, when seated in the orifice 41, closes off the
réservoir 25 from the delivery tube 30 and establishes a
delivery valve. However, when the motor 13 is ener-
gized to reciprocate the shaft 12 and thereby recipro-
cate the cartridge 10, the ball 40 is displaced and recip-
rocaied along with the cartridge assembly, thereby
opening the delivery tube 30 to communication with the
pigment in the reservoir-25, as well as moving the steel
bail 40 within the reservoir to provide a positive mixing
of the pigment solution P ordinarily contained within -
the cartridge. ‘

Advantageously, the delivery tubing 36 may be
formed of hypodermic steel tubing having a diameter of
0.250 inches (outer) and 2.20 inches (inner); the needles
may be No. 12 Sharps having a 0.014 inch diameter, the
points of which needles as shown in the drawings are in
a common plane.

It should be understood, of course, that the specific
form of the invention herein illustrated and described is
intended to be representative only, as certain changes
mey be made therein without departing from the clear
teaching of the disclosure. Accordingly, reference 45
should be made to the following appended claims in
determining the foll scope of the invention.

‘What is claimed is: :
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1, A needle cartridge assembly for a surgical operat-
ing pen or tatooing instrument, comprising

(a) elongated cylindrical tube means;

(b) an upper end cap means generally closing the top
end of said tube means;

{c} adapter means associated with said upper end cap
means for mounting said needle cartridge within an
operating instrument; said adapter means including
an orific for air flow;

(d) a lower plug means closing the bottom end of said
tube means and forming a pigment reservoir;

(e) liquid pigment filling said reservoir; .

(D) a thin cylindrical discharge tube passing through
said lower plug means;

(2) a tri-ncedle assembly comprising clongated tatoo-
ing needles supported in and projecting outwardly
from said discharge tube;

(h) a stesl ball adapted to be scated in a first mode
npon the upper end of said discharge tube to pre-
vent flow of pigment from said reservoir to said
needle assemble and -adapted to be displaced and
moved within said reservoir in a second operating
mode;

(i) & portion of said delivery tube proximate to its
bottom end being crimped about aad into contact
with the outer surfaces of said needles thereby
retaining said needles in intimate contiguous
contact and cooperating therewith to define four .
discrete passages for pizment flow. . .

2. The cartridge of claim 1, in which said cylindrical
tube means is fabricated of transpareat plastic material.
ths‘ The cartridge of ¢claim I, further characterized in

at

(a) said lower plug means has an clongated cylindri-
cal gripping surface projecting downwardly from
said tube means;

(b) said projecting gripping surface is provided witha
straight knurl. :

4. The cartridge of claim I, in which said adapter
means is a threaded connector adapted for association
with a reciprocating drive mechanism.

5. The cartridge of claim 1, in which said needles are
approximately 0.014 inch in diameter and have sharp-
ened tips disposed on a common piane.

6. The cartridge of claim 1, in which

{a) an air vent is formed in said upper end cap means.

(b) a filter means is disposed in said air vent.
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MICROSURGICAL METHOD FOR APPLYING
PERMANENT EYELID LINER

This- is a continuation-in-part of Ser. No. 454,146,
filed Feb. 14, 1983, now abandoned.

The present invention relates generally 10 2 method
and apparatus to apply a permanent cosmetic eye lid
liner, and in particular to a novel method and apparatus
for safely injecting a coloring medium into the edges of
the eye lid to produce a cosmetic enhancement of the
eye area.

BACKGROUND OF THE INVENTION

The eye-lids are thin curtains of skin, conjunctiva,
and striated and smooth muscie that contain & plate of
fibrous tissue known as the tarsus. The lids function in
distributing tears over the anterior surface of the eye
and in limiting the amount of light entering the eye.
Thus, the primary function of the lid is to protect the
eyeball.

Since ancient times, the eyes have also been a signifi-
cant means of attraction between the genders. Enhance-
ment of the eye by framing the lids with exctic paint or
coloring has been known to every culture since the days
of Cleopatra, and pencil and liquid eye liners and mas-

cara form an important part of today’s cosmetic market.
Practically every woman enhances the outline of her
eye before going out socially or otherwise.

However, up 10 now, certain women could not wear
eve liner because of several reasons. Some women have

- visual impairments such as cataracts or the like and
cannot se¢c well enough to apply eye liner using conven-
tional means without taking a chance that the sharp
edge of an application instrument will pierce the eye.
Yet other women may have physical handicaps affect-
ing their hands which prevent them from applying eye
liner with a steady stroke. In somne instances, a wearer of
contact lenses cannot wear conventional eye make-up.

Thus, there are numerous women whose physical
appearance and emotional well being suffer because of
their lack of the ability to enhance their appearance by
using normal eye liner make-up. Therefore, an object of
the present invention is to provide a procedure and
apparatus for cosmetic surgery to enhance the appear-
ance of the eyes by surgically implanting color pig—
ments under the skin layers of the lash line or lid margm
of the eyes.

Another object of the present invention is to provide
an apparatus for simultaneously holding the eye lid in
place and acting as a guide for the implantation of col-
ored pigments beneath the skin of the tash line or lid
margin.

Still another object of the present invention is to
provide a procedure for implanting color plgments
beneath the skin of the lash line or lid margin, which
procedure is performed under a microscope to provide
greater safety and efficlency in the implantation pro-
CEess.

Yet another object of the present invention is to pro-
vide a procedure for permanently implanting colored
pigments into the dermal and/or epidermal layer of the
lash line or lid margin, which includes methods of appli-
cation that prevent smearing or smudging of the eye
liner, and which avoids discomfort to the patient to
whom the procedure is being applied.

A further object of the present invention is to provide
a permanent and/or semi-permanent eye liner to the
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dermal and/or epidermal layer of the skin, whereby
additional colored pencil or Hquid eye liner can be ap-
plied directly to the skin surface over the permanent eye
liner.

Another object of the present invention is to provide
ar apparatus for implanting colored pigments into the
dermal and/or epidermal layer of the eyelash line or lid
margin, which apparatus includes a novel reciprocating
needle structure in combination with an enveloping
cone which surrounds and protects the needle structure,
ensures the proper degree of penetration of the needie
structure into the skin, and stores pigment solution adja-
cent the needie structure by means of capillary action.

These and other objects and features accomplished
by the present invention will be better understood with
reference to the following summary of the invention,
drawings, and detailed description of a prefcrrcd em-
bodiment thereof.

SUMMARY QF THE INVENTION

A method is provided for applying a permanent cos-
metic liner to the edge of an eye lid compnsmg the steps
of anesthetizing the portion of the eye lid in the area
adjacent the edge of the lid, stabilizing the portion of
the eye lid to which the permanent liner is to be applied,
and penetrating the skin with pigment solution along a
line defining the intended location of the eye liner and
into the deep layers of the skin and/or lid margins and
lash line.

The apparatus for penetrating the skin with pigment
solution comprises a unigue reciprocating needle struc-
ture in combination with an enveloping cone structure
which protects the needles, ensures proper penetration,
and stores pigment solution.

Also, apparatus is provided to stretch and stabilize
the eye lid in preparation for a surgical procedure in
which a permanent eye liner is implanted in the edge of
the eye lid. The apparatus consists of an eye protector
element and a gnide element, whereby 2 device for
implanting a ptgment solution follows the guide element
to ensure that the pigment is implanted in the proper
pre-selected location of the eve Jid.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates in cross section a typical eye and lid
construction, showing the approximate position in the
dermal layer of the lids where the colored pigments are
implanted by the disclosed procedure;

FIG. 2 is a plan view. of an embodiment of a novel
combination eye protector and guide device used in
assocation with the procedure forming part of the pres-
ent invention;

FIG. 3 is a side view of the combination eye protec-
tor and guide device illustrated in FIG. 2;

FIG. 4 is a detail view of the guide portion of the
device shown in FIG. 2, illustrating a pigment a2pplica-
tion apparatus inserted through said guide;

FIG. 5 is a schematic illustration of the procedure of
the present invention being applied to an eye lid, using
the combination eye protector and guide of FIG. 2;

FIG. 6 is a plan view of a second embodiment of a
combination guide device used in association with the
present invention; and

FIG. 7 is a side view of the device illustrated in FIG.
6. .
FIG. 8 is a plan view of the reciprocating drive mech-
anism, needle and cone structure for implanting pig-
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ment into the skin in accordance
the present invention;

FIG. 9 is a schematic detail view of the reciprocating
drive mechanism for the needle structure, the needle
steucture per se, and the protective cone which envel-
opes the needle structure;

FIG. 10 is 2 schematic top detail view of the structure
shown in FIG. 9, taken along the line 10—10;

FIG. 11 is an exploded view of the reciprocating
drive head, cone, ard needle structure illustrated in
FIG. 9; and

FIG. 12 is an end view of the needle structure of the
présent invention, taken along the line 12—I2 in FIG.
11

with the teachings of

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 is a schematic cross section of the eyelid and
anteyior orbit. Both the upper and lower eyelids have an
epidermal layer 10 and a dermal layer 12 immediately
beneath the epidermal layer 10. A tarsal portion 14 is
located beneath the dermal layer 12 of both the upper
and lower lid, and ends adjacent the lid margins 16. The
tarsal portion 14 of each lid is involved in reflex blink-
ing. Both upper and lower lid margins 16 contain a line
of pores through which lashes 18 extend. The line of
these lashes extending laterally across each lid margin
16 is known as the lash line. The lid margins 16 contain
the mucocutaneous junction of skin 10 and conjunction
20 called the gray line.

The present invention relates to dermography, which
is the process of drawing on the skin, and more particu-
lasly on the inner and/or outer lid ‘margins, such as
along the lash line or gray line. In describing the present
invention, first the method of applying a permanent eye
liner to the lash line or gray line will be described.

The patient is first prepared and draped for normal
outpatient surgical procedures. Next, an akinesiz or
local anesthetic is applied to immobilize the lid and to
relax the tarsal muscle 14 thereby preventing blinking
during the surgical procedure. Any intradermal anes-
thetic can be used, such as solutions of novocaine, xylo-
caine, or the like, In the preferred embodiment, an anes-
thetic solution is used comprising 2 cc 2% xylocaine,
epinephyrine, and hyalurondaze. The epinephrine func-
tions to constrict the blood vessels to decrease the possi-
bility of bieeding. The hyalurondaze functions as a
spreading factor to aid in spreading the iocal anesthetic
faster and more evenly through the lid tissue by opening
the dermal tissue under the skin. This permits  smaller
needie to be used for implantation; and allows for a
‘lesser degree of skin penetration. .

The anesthetic solution is injected by a needte in or
around the eye lid area. In the preferred embodiment, a
17 gauge needle was used to make an interdermal wheal
1 mm on the outside of the lateral or outside angle of the
upper and lower lid. After the needle has been removed,
the skin is massaged for a few minutes to allow skin
edema or thickening to settle,

Next, a sterile tipped marking pen is used to mark and
delineate the site on the lid margins where the implanta-
tion is to be applied, according to the patient’s specifica-

~tions. The eye lid is held in position such that the margin
to be implanted is exposed to the application process. A
lubricant such as decadron 1% ophthalmic ointment is
applied topicaily to the site to be implanted. The lid is
adequately stretched and stabilized, either by hand or
by using 2 device such as one of the two combination

4

eye protector and guide devices illustrated in FIGS.

2-7.

A series of applicator needles are next coated with a
- pigment solution to be inserted beneath the skin of the
5 margin of the eyelid. In the preferred embodiment, a
tattoo-like applicator may be used, calibrated to pene-
trate only a short distance into the skin, such as 1/54th
of an inch. This ensures that the pigment solution is
inserted into the dermal, and not the epidermal, layer of
tissue. An even 1.5 mm line is next drawn with a nasal
to temporal motion across the eye lid, or temporal to
nasal, or a combinatior of both.

The same procedure is then applied to the fellow 1id
of the same eye, and then the same procedures are ap-
plied to the upper and lower lids of the other eve. An
antiseptic ointment is then placed on the lids to aid in
the prevention of swelling and secondary infection.

In the preferred embodiment, the above procedures
were accomplished under a microscope. However, as
the operator gains additional skill through experience in
performing the above-described process, the use of a
microscope may nat be necessary, .

Part of the procedure stated above requires stretching
and stabilizing the eyelid during injection of the pig-
ment solution. FIGS. 2-5 illustrate a first embodiment
of 2 combination eye protector and guide device which
is adapted to stretch and stabilize the skin, as well as
proiect the eye and assist in guiding the implantation
needle. The device is generally designated by the nu-
meral 22, and comprises an eye protective clement 24
pivotally connected to a lid guide element 26 by means
of adjustable screws 28. The guide 28 has a siit portion
30 extending from one side to the other, with shield or
screen elements 32, 34 extending above and below the
lengthwise extent of slit portion 36. The relative posi-
tion of guide 26 relative to eye protective element 24
can be stabilized by tightening screws 28,

FIG. 4 illustrates an impianting device 36 controlled
by a rehostat 38, and having a series of implantation
needles 40 extending from a body portion 42. Needles
40 are adapted to extend through slit 30 of guide 26, and
contact the eye lid for implantation of the pigment as
described above,

FIG. 5 is a schematic illustration of the device 22
placed adjacent an eye lid which is about to be im-
planted with pigmentation by means of implanting de-
vice 36. The lower edge of eye protective element 24 is-
piaced inside the gray line 42 of an eye lid to stretch the
lid and at the same time provide a protective screen
over the eye, Shield elements 32, 34 are pressed against
the eye lid, which extends the lid and exposes the
proper area to be implanted. Screws 28 are tightened so
that guide 26 and protective element 24 form a single,
rigid entity, Next, needles 40 are extended into slit 30 of
guide 26, and the needles are moved laterally along the
length of slit 30 until the appropriate length of eye lid is
impregnated. Guide 26 is set such that the implanted
pigmentation extends along the eye lid margin or along
the lash line. After completion of the implantation pro-
cess, screws 28 are loosened, and the device 22 is re-
moved from the eye.

FIGS. 6 and 7 disclose a second embodiment of a
guide device that can be used in association with the
above-described process. The device is generaily desig-
nated by the numeral 50 and has 2 tweezer-like configu-
ration having a flat skin pressing element 52 forming the
end of a first arm 54, and a curved guide bar 56 forming
the end of 2 second arm 58. The opposite ends of each
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arm 54, 58 are joined together in a spring-like connec-
tion 60. A threaded shaft 62 extends from arm 54 to an
aperture in arm 58, and a thumb wheel 64 engages
threaded shaft 62 to form a means for adjusting and
fixing the distance between pressing element 52 and
guide bar 56. :

When used, device 50 is held adjacent the eye lid such
that element 52 presses against the eye lid and stretches
the lid to expose the area to be implanted. Thumb wheel
64 is then rotated to properly locate gnide bar 56 rela-
tive o element 52. Next, implanting device 36 is moved
into position adjacent the area to be implanted, using
guide bar 56 as 2 means to stabilize and control the
lateral movement of implanting device 36 and needles
. 40. The procedure set forth abOve is then continued.

FIGS. 8-12 disclose a preferred embodiment of the
implanting device 36 illustrated in FIG. 4. Referring
first to FIG. 8, device 36-includes a holiow handle 70
which is adapted to be manually gripped. In this em-
bodiment, the device 36 is pneumatically controlled,
and air inlet and outlet passeges 72, 74 are provided to
operate an air-driven motor (not shown) in handle 70,
Other types of power drive means may be utilized if
desired. Opposite air passages 72, 74, handle 70 includes
an operating head portion 76 which is angled from the
center line of handle 70 for case of handling. However,
the angled configuration of head portion 76 is a matter
of choice, and can be modified as the user sees fit.

Head portion 76 includes a hollow stem 78 to which
is attached a hollow housing element 80. As Dest seer in
FIG. 9, housing element 80 includes an aperture 82
leading from one side thereof, and a threaded circular
flange 84 around aperture §2. A hollow cone element 86
having threads at one end corresponding to the threads
on flange 84, is removably attached to flange 84 and
- housing element 80, Cone element 86 includes hollow
portion 88 extending along its length, and a tapered
outer end 90. ’

Inside hollow stem 78 is a rotating shaft 92 which is
driven by the air driven motor (not shown) inside han-
dle 70. The end of shaft 92 extends into housing element
80 and is attached to circular plate 94. A connecting pin
96 is located off-center on platc 94, and includes an
aperture 98 therethrough. Extending through aperture
98 at one end and through aperture 82 at the other end
is a connecting rod 100 which is fixed in aperture 98 and
is flexibly attached to 2 needle structure connecting
piece 102 at pivot point 104, for purposes to be de-
scribed. )

The opposite end of mounting piece 102 includes a
needle mount member 106 which is removably but
firmly attached to conmecting piece 102. A. series of
needles 108 project from the end of needle mount mem-
ber 186, and extends slightly beyond the opening 110 at
the end of cone element 86 when plate 94 and connect-
ing pin 96 are in the position shown in FIGS. 9 and 10.

In the preferred embodiment, needles 108 comprise
three needle elements firmly held to the circular end of
mount member 106, as best seen in FIG. 12, The use of
three needles in the array shown in FIG. 12 has proven
to provide excellent results, however, other needle
arrays may be utilized without departing from the spirit
of the invention.

The operation of the device illustrated in FIGS. 8-12
is commenced by actuating air through inlet 72 to drive
the air motor in handle 70 and rotate shaft 92 and circu-
lar plate 94 in the direction shown by arrow A in FIG.
10. As pin 96 rotates with plate 94, connecting rod 100
moves back and forth through aperture 82 thereby im-
parting relatively rapid reciprocal motion to needle
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mount member 106 and needies 108. Connecting rod
100 is also subject to slipht side-to-side motion as the
rotating motion of shaft 92 is converted to reciprocal
motion by pin 96, and pivot connection 104 accommo-
dates this side-to-side motion.

When using the device illustrated in FIGS. 8-12, the
operator, who is preferably a trained and licensed physi-
cian, dips the end 90 of cone 86 in an agueous pigment
solution. Preferably, cone 86 is dipped into the solution
far enough to allow the agueous solution to enter hol-
low portion 88 of the cone where the fluid is retained by
capillary action. Obviously, needies 108 are also im-
mersed in the agueous solution, which is held in the
space between the needles 108 also by capillary action.
Thus, the liquid pigment storage capacity of the subject
implement is increased by virtue of this double capillary
effect.

After dipping the cone into the aqueous pigment
solution, the end of cone 86 comprising needles 108 is
held adjacent the eyelid, which has been properly
stretched and stabilized according to the method and
apparatus described above in conjunction with FIGS.
2-5. Air is supplied to the reciprocating motor drive in
handle 70, and needles 108 are reciprocally driven rap-
idly and with a relarively short stroke. The distance
between the tip of end 90 of cone element 86 and the
outer end of needles 108 is calibrated to penetrate the
skin a preselected desired amount, such as 1/54th of an
inch, as stated above. The handle 70 is then drawn
across the eyelids as mentioned previously.

The foregoing detailed description has been given for
clearness of understanding only and no unnpecessary
limitations are to be understood therefrom. Modifica-
tions of the present invention may be made by those
skilled in the art without departing from the spirit of the
invention.

I claim:

1. A method of applying a permanent cosmetic liner
to the edge of an eye lid comprising the steps of anesthe-
tizing the portion of the eye Jid in the area adjacent the
edge of said eye lid; stabilizing the portion of the eye lid
to which said liner is to be applied; penetrating the skin
with pigment solution along a line on the eye lid defin-
ing the intended location of said liner.

2. The method of claim 1 wherein the step of pene-
trating the skin with pigment solution is performed
under a microscope.

3. The method of claim 1 wherein said step of anes-
thetizing said eye lid immobilizes said eye lid, relaxes
the tarsal muscle of the eye to prevent blinking during
application of said pigment solution, and anesthetizes
the eye lid area.

4. The method of claim 1 wherein said step of anes-
thetizing said eye lid consists of injecting a solution of 2
cc 2% xylocaine, epinephrine and hyalurondaze around
the eve lid area.

5. The method of claim 1 including the additional step
of marking the site on the portion of the eye lid where -

* the penetration of the skin is to take place subsequent to
- the step of stabilizing said portion of the eye lid.

6. The method of claim 1 including the step of lubri-
cating the portion of the eye lid to be penetrated prior
to the step of penetrating said portion of said eye lid.

9. The method of claim 1 wherein the step of pene-
trating the skin with pigment solution comprises coating
a series of applicator needles with said pigment solution
and inserting said coated needle into said portion of said
eye lid to an extent whereby said pigment solution is

applied to the dermal or epidermal layer of said eye lid.
® & ¥ ¥ %
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PERMANENT PIGMENT APPLICATOR
HAVING A DETACHABLE NEEDLE
COUFLER

BACKGROUND OF THE INVENTION

1. Ficld of the [nvénlion

The present mvention relates to devices for applying
permancnf pigment to the skin of a person,

1 Descripion of Belaied An

The nearking of a taltoo on 2 person’s skin idvolves vzing,
& needic point applicalor ta insern color pigments under the
skin. The applicater generally includes a handle shaped for
a convenient fnp by a user's hend, and 2 meial needle
having a shamp pointed dp exending from one end of the
handle, The color pigment in applied to the skin by super-
fieially puneruring the skin, and moving the ncedle m an
axia] oeciprocal mation in and cul of the skin 0 wge the
color pigmeent 1o just wnder the skin where the pigment %
retained permaneotly. This yoocsdure inevitably involves
exposure of the needle to blood in the body fissoes.

In one type of clepm-mechanical tattocing device, the
naedle is (ypically supponed by the device in 4 manner oo
altow 1t to move axially relative (o the deviee housingf
handle. A peedle drive mechanisat, which can be a motor or
oAher cloctromagnetic devise, acates the necdle in an axial
veciprocal mannet while the housing is held sieady by the
user. The neadle is derachably coupled to the drive mecha-
nism wia @ needle coupler within the bousing wiich is mot
accessible by the user. While the necdle is discarded after
gach use, the necdle coupldar being an inegral pan of the
device, however, remains attache! o the device. It has bezn
experienced that blood from the tattoging procedure Can
contaminate the needle coupler in the housing which is not
accessible by the wser for cleaning,

The prowing concerm of infoctious discases, such as
“AIDS" transmitled by Hood contactinated with HIV, dic-
tates thar special attention must be given (o decomuaminaic
berween uses on difforont persons the parts of the applicarer
device that are exposed w blood From the (itooing pooce-
Juee. Even if the intemal pams of 1the device such as the
nzadle coupler is acecssible by the user, the prior integral
oonstruction, howeover, is oot suilsble for autoclaving o
oaher ypes of refiable and eeceptable decomaminauon pro-
codeeres fior blood contaminaion. hMere wipiag off the parts
is pod Beceprable by today’s health standards.

SUMMARY OF THE INYENTION

The present invention is direced (o a device for applying
pemaanent pigment, such as in a Enoeing procedure, whick
has a disposable needle conpler which couples the needle to
the dewice. The device bas a housing which is structured to
fllow ¢asy user aocess to the inrermal ports that ane Lkely to
b expozcd t0 conlamination from the Greoming procedurc,
The needle coupter is suucumed 1o sllow easy manipulation
o deeach it from or atach it to the device without teguire the
use ar taols,

The pigment applicator device may be 3 ndnval devics or
an clectro-mechanically driven device. In the latter, the
nerdle coupler is detachably coupled o A drive mecharism
for actuating reciprocat axial movement of the nocdbe via the
pecdle coupler. The drive mechanism may include a cam for
wranslating = molarion:l motion e a reciprocal axial matien
of the needle coupler.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 5 a perspictive wiew of a pigment spplicator
device in acoordance with one cobodimen, of the prescol
VRN,

FIG. 21 a gide view of the needle coupler in accordance
with o emboditnent of the present invention.

TG, 3 s 2 top view of the ne=dle coupler of FIG, 2.

FG. 4 is a sectinnal view taken along line 4—4 in FIG.
3

FIG. 5 iz an axial sectional vigew of the devies of FIG. 1

BI, & is 2 sectiona] view aken along line 6—46 i FIG.
5 showing coupling of the nesdle coupler to the meker
(dewails of the sumounding components are omitied for
clariy). ’

G, 7 is an axial seenonal viow of the devioe showing the
retraciod position ¢f the needls coupler,

DESCRIPTTION OF ILLUSTRATED
EMEBOQDIMENTS

The follawing deseripiion is of e best presently con-
templared mode of camying out the invention. This descrip-
tion iz made for the purpose of Musirating the general
principles of the {ovenlion and showld oot be aken in a
lmitiog sensc. The scope of the invention is best determined
by mefertncs 1o the appended claims

FIQ. 1 illustraess a pigment applicarer device 10 in
accimdance with one embodiment of e presenr invention.
In this partipular embodiment, the device 10 inciudes an
elettm-mechanical means for actuaing an applicator nocdle
16, It is understood hat manual applicator device G also
make use of the concept of the present invention withaul
departing o the seope and spirit of the present invention
as defincd by the claims. The bousing 12 of the devics 10 s
generally shaped like 2 foontain pea which provide a com-
fomable grip For the waer Spesifcally, the howsing IX
incledes a derachable fnger grip serion 24, The particular
shepe and size of the device housing may differ depesding
on the grip desired and the internal components of the
dewice. A pigment applicator needle 1% is supponicd on the
end of the prip section 14 by aneedle support 18 The necdte
16 is coupledd 1o the deviee 10 by a detachable neadle souples
26 (hidden from vicw in FIG. [, sec FIGE, 2-7), Delails of
the mechanical construction of the device 10 and the intt-
active Ruoctons of e vanous pas 4 Mo apparent by
reference to FIGS. 27 and the accompanying descriplion
belawr.

Refeming to FIGS, 2-d, deaails of the detachable needle
coupler 20 in accordance with ome embodiment of the
present inventon are described. The needle coupler has a
gererally cylindrical nesdle chamber 22 defingd by two split
sections 24 and 25 which are held pspecher By a slocve 24,
The needle chacaber 22 s sized o focvionally recsive e
metal needle 16 so thar the needle 16 moves in woigon with
the chamber 22 doring actration of the peedls caupler 20 as
deseribed below, The split sections 24 and 25 and slecve 36
create a clamping action for 4 sliphtly oversized needle. The
spliL section 25 is gonnected w0 an anchor seclion 28 shaped
a8 shown in the Ggures, At the end of this anchor section 28
iz & poupling pin 30 whick axis is porpendicular be the 2ais
of ihe needle chamber 22 This pin 240 has a cliphtly enlarged
rousded cod 31 and is For coupling bo 4 rocker 42 (sec FIG,
L1}

Refeming now 1o FIGS, -7, (he intemal assembly of the
dewiee 10 is shown in detail. The prip scetion 14 is slidahly
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and detachably atached to a Gange 46 of the housing by
interference ar fiction. The Aznge 46 has a 510 45 on one
side large enough for the anchor scotion 28 of the necdle
coupler 20 w pass thoough it (this #ill becoms apparent later
with the descripiion below). Witkin the housing 12 iz a
suitahle conventional drive such s a d.e, motor and asso-
viated drive collectively and schematcally reprassnied ag
stmechure 52 The specific type of dfive can be selected
accordingly to ordinary skill in the an 1o mest the intandsd
functons discloged herein. Power for the drive 32 may he
supplicd by an extemal power supply (ool shown), baild-in
vechargeatle baltery (ner shown} or alkatine betieey (not
sherwm).

The drive 32 rotates a shaft 34 which has aterminatog fat
camn serfaoe 36 al an angte 10 the shaf axis, A rocker
asserbly 40 surrounds Lhe shalt 34. The pocker assembly 40
inclades & rocker 42 which is pivatally SUDPOTCd on 3 pivod
pin 44 and a1 4 point along the line of the aris of e shaft
3. The rocker 42 has an cys 43 a1 ane end which axis is
aligned parallet to the axds of the pive PN 44, As the shalt
4 rotates, the cam surface 36 nocks the rocker 42 in a
reLiprocil mation in the axial direction of the shaft M and
aboul the pivor pin 44,

The coupling pin 30 of the oeadle coupler 2013 pivotatly
coupled to the eye 43 of the rocker 42. Specifically, the
coupling pin 30 is sizzd w0 freely miate in the cye 43
However, 1he ronnded cnd 31 af the: coupling pin 30 it sized
I provide an interference fit to allow the coupling pin M o
be inserted into or withdraw from the cye 43 by applying a
modcrate force wiing the wser's finger, bot prévents the
coupling min 30 from leosening from the cye 43 during
notmiad operation of the device. The necdle coupler 20
extends inside of the grip secdon 14 _ .,

To wse the dovice 10, the nsadle coupler 20 iz frst
attached fo the rocker assembly 40 by nserting the coupling
Pin H theough ahe eye 43, The slor dS in the Dinpe 46 altaws
room for the sideways movement of the anchor section 28 of
Ihe needle eoupler 20 when Inserting the soupling pin 3
into the eyc 43. The grip section 14 js then altached 1o the
flange 44 The needle support 18 is anached to the sieh 15
2l e end of the grip saetion 4. The needle 16 is nserted
through the elearince hals 17 in the necdle Support [F and
inte the needle chamber 22, When power is wmed oo, the
shaft 34 rotates and the cam surface 36 rocks the rocker 42
teciprocally in the axial diteclion of the shaft 34, The
reciprocal rocking motion of the reeghe coupler 240 Guses
axial reciprocal motion of the needle 16 relalive to the grip
section 14 and needle suppor I8, FIG, 5 shows the need!s
16 in itz cxweme extended positon and FIG. 7 shows the
needle 16 it its extrame retracted position, The needle
suppot 18 and needle chamber 22 provide suppor (o the
thin needle 16 dutng its reciprocal axial moton, The
perpendicular direction of the axis of the coupling pin 30
wilh respect 10 the diccetion of the axial reciprocsl motion
Crsures positive coupling of the nesdls coupler 200 1o The
roeker 42, which prevents stippage of the needle coupler 20
wilh respect to the rocker 42 during fepeated reciprocal axizt
mHion.

After completing the tatiosing procodure, 1he needle 16
and the: grip section 14 arc removed, The aeedle coupler can
be removed [rom the focker 43 by pulling the coupling pin
30 against the interference 1 berwesn the ronnded end 31
and the cyc 43, The slat 45 in the Range 46 allows zoom for
the sideways movement of the anchor section 28 of the
ngzdle coupler 20 when withdrawing ihe coupling pin 30
from the eye 43

I can be seon thi the operations of attaching and deaach-
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ing of the needle coupler do not reguire the Lte of any toal
(e, a serew driver). A pair of tweesers may be desirable for
hardling a contaminaed neodle cgupler, bar il s ner
required for the pupose of making he physical attackment
ar deischment of the needle conpler (o the rocker azsembly.

By making the grip scoiion 14 derachable from the rest of
the housing 12 and the needle soupler 20 datachshle from
he drive mechanism, lhess pans when oontamirared by
bload from Lhe lanooing procedure can he discarded or
decomamingied by appopriate procedures. 17 meant o be
dispasable, the grp seation 14 and the needie coupler 20
may be made of plasic w reduce their cosl, Thess paris may
be made of 3 matcrial suilable for aleclaving or other
acecptable decontamination procedure if they e w be
feused.

While the invention bas been described with respact 1o the
eombadimenis i accordanee therewith, it will he ApPArens Lo
those skilled in the an that various modificarions and
improvements may be made without departing from the
cope and spiot of the inventisn Accordiogly, it 5 10 be
urederstond that the invention is not to be Jimited by the
specific illustrated embodiments, by only by the scope of
the appended claims.

I claim:

L A pigment applicater device comprising:

a body ponion;

& drive mochanism contained suhstantially within the

bexdy portico;

a meedic;

a needls coupler having 2 needle chamber thay receives
the necdle and an anchor sectign tha detachably
couples the needle coupler (o the drive mechanism,
wherein:

the anchor ssction can be decoupled from the drive
mechian s during noeral eperation: the necdls cham-
ber comprises a geaerally cylindrice! portion; and

the necdle chamber s formed from split scations clamped
together by a sleeve,

2. A pigment applicator deviee as defined in claim 1,

wherein the splil sections somprise twa half-cylindors.

3. A pigment applicator deviee CompTising:

a body portion;

a drive mechanism connined suhstantally within the
by prorticn;

a recdle;

a necdle eoupler having a peedle chamber that receives
the needle and an anchor section Lhat detachabty
couples the needle esupler to the drive mechanism,
wherein;

the ancher section can be decovpled from the drive
nxechanism duriog pommal operation; the dnchor see-
tien includes 2 coupling pin that is eeceived by the deive
mechinism and thereby detachably couples the znchor
seclion to (ke drve mechani sm with an {oterderence A1
and

the coupling pin is received in an eye of the drive
mechanism b define 3 pivel axis and meledss an
enlarged end what provides an interference. fit botwasn
e coupling pin and Lbe drive mechanism so that the
needle caupler it releagably held in cogagement with
the drive mechanizm and can pivis ahou the pivet ands
wilhout disengaging from the drive mechanism

4. & pigment applicater device as defined in elaim 3.
whercin the drive miechanism ineludes 2 rocker assembly
having a rocker that is pivelally supported by @ roeker pin
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and contains the pin-receiving eye. : 6. A pigment applicator device as defined in claim 5,
5. A pigment applicator device as defined in claim 4, wherein the rocker is constructed from a plastic material.

wherein the axis of the rocker pin is parallel to the axis of

the needle coupler coupling pin. * ok & kX
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(57 ABSTRACT

A device for controlling the dispensing of pigments
suspended in solution for reciprocating needles that
penetrate the skin. For use in an apparatus of the type
which includes a tip assembly, including a needle se-
cured to a reciprocating driven by a motor, an adapter
member is disclosed having a generally axially aligned
chamber, a portion of which is manually secured to the
tip assembly, The adapter member also defines an in-
clined chamber for receiving a pigment-containing res-
ervoir member with a transfer tube. A weighted wire
has a portion located within the transfer tube. The wire
includes a second portion which resides within the res-
ervoir member so that when the reservoir member with
its pigment solution and wire is inserted into the adapter,
member, reciprocation of the tip assembly causes the
wire to agitate the pigment suspension while controlling
flow of the pigment-containing solution to the lower
portion of the axially aligned chamber in the adapter
member, and hence to the needle.

16 Claims, 3 Drawing Figures
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PIGMENT DISFENSER AND RESERVOIR FOR A
FIGCMENTATION SYSTEM

BACKGROUD OF THE INVENTION

This invention relates [0 an aoomatic pigmeant dis-
penser for conicolling the dispenging of pigment sus-
pended in soletion o the reaprocating necidles that
penelrale the skin, particularly adapted for a deviee
used for implanting 2 pigment in the skin, Morg particu-
larly, thiz invention relaies 1o a reservair for dispensing
pigment theough 2 transfer fube contzining a vibraling
wire 1o prevent <logzing of (he transfer tube_ Zill more
particularly, this invention relates 1o a disposable
adaprer for atachment to 2 head of a pigment-tmplant-
ing unit, wherein the adapter housss the pigment resers
voir and 1cansfer tube in an anpled relationship with the
axis of the reciprocating needle o control the dispens-
mg of pigment to the needle.

A method and apparatus are known for applying
sterile pigmant in the superfical dermis along the edpe
of the eye lid and the lash line. $uch a proecedure hag,
among ather advantages, reduced the potential for an
allergic reaction to the applicetion of cosmencs o the
araa of the ey, assisted the handicapped in 2pplying
cosmetics, and reduced irmtatien and infection which
might develap fram cye makeup flaking inta the eye of
contagt lens wearers.

Such a method and apparatus for applying pigment in
the area of the eye s deseribed in US. Pat Moo
4,508 {06 to Giorz G. Angres. There, 2 method is de-
seribed T applying & cosmelic liner to fhe edge of an
£ve lisd ysing the steps of anesthetizing the portion of the
cye tid in the anea adjacent the Lid, stabiliring the por-
tion of the eye 1id to which the permanen liner is to be
applied, and penetrating the skin (o0 3 pradetermined
depth in the dermis with a pigment suspension along the
line defining the intended location of the sye liner and
inta the deep layers of the skin andsor 1id marging and
lagh ling. An zpparatus is alsg described for pensteaning
the skin with a pigment suspension having = veciprocat-
ing moedle structure in comibination with an enveloping
cone sfructure which protects the noedless, insures
propear penetration, and stones the pigment suspension.

Such an apparatus of the type described is available

which mncludes one or a plurality of needles which

project from the énd of 3 neadle mownt member to
extend slightly beyond an opening af the ¢nd of a hol-
low sone clement connecied to the head of the instru-
ment, The end of the cone & dipped in 2n agueous pig-
ment sgspension to permit the solution o enter the
hollew portion of the cona where the suspension is
retained by capillary action, The needle or nesdles are
alsp immersed o Lhe aqueaus swspension which is re-
tained in the space between Lhe neadles by capillary
action. After dipping the cooe in (he agueous pigment
suspenston, Lhe needles are reciprocally driven with a
short stroke tao penetrate the skio w a predetermined
limited depth foapply the pigment thereta.

Such & procedurs for retaining the pigment for appli-
cation 0 the needle is cumbersome and céquires the
Gperator 1o remove the excess pigment before staning
an implantation procedure, When the gxcess is wiped
away from the geedles, 20 least some of the excess pig-
ment acromolated within the cone s also wiped away
by capillary action and thus bosi, requicing repetitive
immersion during Lhe procedore 1w replenish the pigs
ment supply. This wechniquee thos also fisks dulling the

216

5

5

Lo

Lt}

2
neadles. In addition, fhe procedurs is samewhat untidy
angd time cansuming,

Accordingly, it is an overall obgect of this invennon
to provide for the comralled application of a pigment
stepenston directly to the reciprocating nesd bes in such
20 APPATAIUS.

An apTomatic pigment dispensing feature i provided
oo an available micrepigmenzation system which in-
cludes a cavity sorrounding the reciprocating needle.
The cavity is filled with pigment. However, sich a
solution has not been entirely satisfctony bogause of
difficuliies encoumered I supplying a controlled
amounl of pigmem 10 (he reciprocating needle assem-
bly. In #ffecr, that solomen results in providing the pig-
ment suspensicn &l one Lme rather than controtling the
dispensing of the pigment suspension to the reciprocal-
ing nesdle assembly doning the applicavon procedure.
Maoregver, the storing of the relatively viscous pagment
suspended i an agueous meadium iz dilfcult in that
struciure because o ils tendency 1o elae, and baciusa of
that tendency of the pigment 1o settle from its suspen-
sion,

Accardingly, it i5 a commping problem in the art to
provide a method and apparatus for controlling the
dizpansing of a pigment suspension to the reciprocating
neadles that penatrare the skin in the procedure of the
Lype detcobed,

It 5 an agdditipnal ahject of this tovention to provide
a resecvoir Tor containing and dispensing pigment to 2
recipraceting nesdle in such a procedure wharsin the
reservolr includes a simple and effective means for pre-
venting clogging of the transfer tube while continuatly
agitating the relatively viscous pigzment sulution during -
an implankiion proceduors.

It iz still an additional object of this invention {o pro-
vide sech 3 methad and apparatus which are readily
adaptable 1o ponvertiog an existing apparatus and in-
strument in the ficld.

[L i another object of this invention 0 provide a
reservoir for vse in sech controtled dispenting wherein
the egervoir contzins suflicient pigment o perform the
entire procedure withowt requiring the operator 1o stop
and refill the reservair with adddinional aguesus pig-
ment.

Thesz and other objocis of the invention will become
apparent lrom the delailed descripiion of fhe invention
which lollows.

SUMMARY OF THE INVENTION

Directed o achieving the foregaing objects and over-
coming the problems with the prior art apparalus for
applying 4 pigment solution fa the skin, the eppamtus
aceording 1o the invenlion comprises an adzplter mem-
ber which is ceadily finted 1o the hesd of an availablc
device of the type which includes x disposable bip as-
sembly used to place Lthe pigment into the decmis, Such
& device incledes a tip arsembly, a reciprocating head, a
hand held drive waif, 2 motor, and an extensible cord
secured 10 a consals for controlling the reciprocation of
the tip assembiy. The adapler member thus comprises a
first chamber which, when the adapter member is con-
nected to the head of such wnit, &5 gencrally axially
aligned with the axis of the tip assembly and [its therson
st that the tip of the needle or needies used in the proce-
dure extends below the Towermost surfzos of the asially
aligned first chamber 2 predetermined distanee, such as
1416 of &n inch, 10 control penctration of the needles
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into the dermis. Preferably, the asially aligned firse
chamber has 1wo poriions, the upper portion being
generally circular in ¢ross section 1o be comfnrtably slip
Mtzed onts 1he lower poetion of the head of the wnil, and
the lower poriion being generally conically shaped lor
receiving metered pigment fram Lthe transfer tebe of Lhe
LeEservoir.

The body of the adapter member also includes an
inclingd chamber for receiving a pigment reservolr
thereim 2t an angle to the axis of resprocation of the
needle. The reservoir comprisss a pigmeng-roceiving
outer chamber for receiving pigment thercin and a cap,
thus terminating af its lower portion in & conical 1eansfer
seclign leading 1o a transfer twbe having a predeters
mined diameter, A wire is manoally fi%ed in the transfer
b 50 that operation of the unit cauges a slight recipro-
cation of the wire Lhus agitating the agueaus pigment
sotution in the pigment-recciving chamber in the reser.
vair, The diameter of the transfer tube is seleciod 1o
permit, in cooperztion with the diameter of the wire
therain, a sufficient clearance between the wire and the
inside diameter of the transfer lube po permit metered
dispensing of the aqueous pigrent solulicn a5 a function
of its viseosity through capillary action. Preferably, the
pigment reservioir assembly is press firted iato the
obliquely inclined chamber in the adapter member so
that the ransler tobe cxtends signficany toward the
intersection of the lower conical portion of the adapter
member.

A method of using such a devies with a pignientation
unil is also describad which comprises the steps of pro-
viding 2 reservoir adapter member which is stracturally
adapted to be press fitted 1o the head aof the vail, seour-
ing the reservair adapter member 1o the unit, providing
8 scparats pigment reseérvoir having a pigment chamber
-and = trensicr (ube in communication therewith, insert-
ing a wire having & predetermined shape into the pig-
menl Teserwgir 50 Thal a portion of the wire extends
within the transfer tube, inserting an aqueous pigment
solubion into the pigment reservolr, eloting the reser
woir with 3 cap to segure the pigment solution 1herein,
inserting the reservoir with its pigment salution into the
obliguely inclined chamber of the reserupir adapter
sacured 1o the head of the unit. and performing the
pigmenlation proceders o0 a palient.

BRIEF DESCRIFTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a pictorial ilustration of the components of
& pritr art apparatus for applying a pigment solution by
a surgical procedure to the dermis of a pailent:

FIG. 25 4 pictorial tlustcation, pantially in phantom,
showing the adapter member accoeding to the invention
tecured 10 the head of the unit of FIG, 1 and having the
pigment fesarvoir in place; and

FIF. 3 is a eross sectipnal view of the cambination af
the adapter and reservoir shown in FIG. 2 and Tocher
showing the wire extending into the transfer tube of the
plgment reservaoir,

DETAILED DESCEIPTION OF A PREFERRED
EMBODIMEMNT

FI5. I shows a representative embodiment of 2 prior
art system implanting pigment in the dermis of a patient
according to procedures known 60 the prior art. The
system is designated generally by the reference numeral
0. The system 10 includes a disposable vp assembly 12,
uged 1o place the pigment info the dermis by rociprocat-
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ing a needle or a plurality of needles 13 secured 10 2
reciprocaling head 14 which can be easily remerved for
<leaning. The adapter member and e controlled pig-
mend dispenser according (0 the inventton are atizched
tor the reciprocating head 34, as wall be discusssd in
conncetion with FIGS. 2 and 3. The reciprocating head
14 is attached toa hand-held drive enit 16 Formed with
a gripping shape to permit the operator, usually a physi-
<iam, to practice the procedure. The shape of the drive
unit fs designed 1o insure maximum manual control. The
drive unit [6 is connecled to a matar 16 electrically
ecanected 1o an extensible flexible cord 20 with plug
connectors 9 which plug the motar 12 to the face 2F of
a cansgle unit 22, Reference may be made to the Angres
LS. Pat. No. 4,308,106, which it incarporated by refer-
ence, for a warkahle sxample of the details of the com.
panents of the system 10 shown in FIG. 1 and a descrip-
Lion of the prior art procedure, The console 22 ineludes
fhe appropriate wiring and power connections, ingled-
ing a pulse rate display 24 for displaying the pulse rate
of reciprocation of the Lp assembly 1. A control mem-
ber 24 se15 the maximum pulse rate, by varying voliage,
which is delivered to the handpiece, comprising the tip
assembly 12, the reciprocating head 14, the drive onil
6, and the motor 18, Preferably, the consals 22 is con-
nectod (o a foot switch (nof shown) which Bnearly
contrals the pebse rate of (he handprece tip 12.

[n use, the handpicor acembly 10, but withew the tip
assembily 12, 15 connected 60 the Mront of the consols 22,
The disposable tip assambly 12 s removed fom a sterile
package apd threzded tightly inte the reciprocating
heagd 34, A needle or plurality of nesdles 13 with a
proteztive cover attached is pressed into the tip assem-
bly 12and the protective cover removed from the nee-
dle 13 sa that the excursion rate of the needle can be
observed for accuracy. Thereafter, the pigmentation
procedore 5 performed whercupon the unic may be
disassembled.

Az shown in FIGS. 2 and 3, the adapter member
according 10 the invention is designated zenerally by
the reference numeral 30, The adsprer member 30 is
sizcd and constructed to be slip-fitted to sceurely an-
BAge 4t ils inside diameter the outer periphery of the
downwardly-cxtending sueface 21 of the disposable tip
assembly 14 The adapter member 30 defines an axdatly
onénted chamber designated generally by ihe reference
nemeral 32 positianed in 3 one-piece body 29 of (he
adapter member 30 When in place, the axis of (he
chamber 32 is axially aligned with the axis of reciproca-
tion of the tip assembly 12 10 which the needls 13 is
secured and reciprocates with the tip assembly during
the implant procedure. Preferably, the body 33 of the
adapter member 20 is made (rom @ suitable plastc mate-
riat, such as polypropylene, by a suitable process such as
malding. The chamber 32 s defined by a first oc upper
portion 33 which & generally circular in cross section
for mating with the corresponding downwardly extend-
ing surface of the tip assembly 12 i & sneg, seeure
relationship. The chacher 32 further defines a lower or
second portion M4 which is generally cooically shaped
for receiving therein the lawer portion of the 1ip assent-
bly 12 and the reedle 13 exiending from the lJowenmast
cnd 35 (heresf by a predetermined distance (o limit Lthe
depth of penetration for introduction of 1‘he pigment
fnte the dermis, The chamber 32 is thus structurally
udapted to be retecfitled on wails of the wype shown in
FIG. 1. Alematively, the tip astembly E2 could alse be
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molded to integrally farm therein (he member 30 with
the features described.

The by 29 of the adapter member 3 further defines
an obliquely inclined chamber 36 having &n outer cham-
ber portion 37 which commeopicales with an inner
chamber portion 38 which Lerminates at its lower end in
the wall of the chamber 34 of the axially aligned cham-
ter 32, The auler chamber porion 37 i defined by a
gircular cross section and a predetermined lzngth Lermi-
nating gradoatly by a rtransition portion 3% with the
lower chamber portion 38 which is genesally fubular in
shape.

A pigment rescrvoir 40, provided a8 a separate picce,
includes a body $F acting a5 2 pigment reservoir with an
curer ¢hamber 43 defined by a circular cross section and
a conically shaped inner chamber 44 erminating at its
lower end in an opening 46 for receiving a transfer tube
47 in a press-fit relztionship. Togeiher, (he chambers 43
and 44 and the transfer whe 47 define a reservoir for
storing and containing a supply of aqueous pigment
solution and metering the aqueous pigment suspension,
a5 will be Murther dascribed, into the chambers 36 and 34
to wt the needle 13 to perfoem the pigmentation préce-
dure. ’

It order to control the dispensing of the aqueous but
viseaus pigment suspenston 4% from the reservolr 40 to
the chamber 34 (hrough the fibe 47, 2 shaped, weaghtad
wire 60, preferably made from stainless sisel, is inserted
&0 that a linear portion §1 is contained within the twbe
47 A madially sxtending portion &2 tcrminales i an
. obliquely inctined portion 63 50 that the wire 60 5 pref-
erably benl according 10 the contours shown in FIG. 3.
With the pigment resarvoir 40 inserted inta the ehamber
34 in the adapter member 30, reciprocation of the nee-
dlz during the procedurs cauwses the wire &) to vibrate
shightly thus prevening clopping of the aqueous pig-
mient 5uspension in the ransfer tobe while continously
agitating the pigment suspension

The diameter of the transfer tube 47 is determined so
that the annular cross section defingd by the ntide di-
ameter of the transfer 1ube 47 and the gutside diameler
af linesr portion 61 of the wire 80 are sized relatve 1o
the vizoosity of 1he aqueous pigment suspension o per-
mit the pigment suspension o be metercd throegh the
transfer tube in the abliquely inclingd chambers 38 at &
conlrolled rats to wet the needle 13, By way of specific
cxample, & wire 60 of 010" diameter i a (0be 47 hav-
ing a 0023 D has proven satsfactory for 2 cooven-
tianal pigment solution. Thus, @ controlted amount of
pigment i provaded 1o (e reciprocating neadle 13. The
dimension of the chamber M is such to reczin the pig-
ment salution by & capillary action 1o wet the reodls I3,
By way of completeness of the disclosure, a preferable
pigment comprises iron oxide suspsnded in isopropyl
alcohal.

The devics according ta the invention eliminales the
need For an operator to dip a reedls or needles 13 into
a bowl of pigment solution and then remave the exoeis
before starting the operation, and alsa eliminates mch
of the eacess pigment that accomulates inside the pro-
tective cone of the prior 2l when an operatar tips the
nesdles oo Far into the pigment

0

5

.t

riy

k)

]

40

b1

40

A cap member 70 i5 provided 1o cless the wpper -

partion of the-chamber containing the pigment solution.

In use, the sdapler member M is removed from a
sterile package and is slid over the lip sssembly 1T se
that Lthe surface 3T mates securaly mares with the inner
surface of the upper asially aligned chamber 32 in 2
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presa-fitcad refationship 10 secure the adapter member
30 to the tip assembly. The reservoir member 440, which
is provided a3 a separate poit with the transfer fubs 47
serured thereta, is removed from & sterile packapge and
is filled ¢ & predetermined eatent according o Lhe
procedure with a supply of aguecus pigment solution.
The stainless stee] wire 80 is Lthen inserred inta the reser-
voir 50 thal the partign 61 exiends within the transfer
tube 47 and (he reservoir 40 s closed by the cap 7.
Alternatively, the wire 60 may be ingerted prior o
filling the reserveic 40 with & pigment solutian. Then,
the closed reservetr container ) comaining the meter-
ing tube 47 with the agitating wire 60 therein is inserted
intq the obbiquely alizned chamber 3§ on the adapter
member 30 ta farm the structure shewn in F1G. 3 and
the aqueous pigment solution meters down the transfer
tuke 47 and the Lransfer conduit 38 and then (o the tip
assembly 12 to the comical chamber M then to wel the
nieedle 13 by capillary action.

Preferably, the angie of inclinstion of the obliqualy
inelined chamber 36, and thus the angle of inclination of
the reservoir 40 relative 1o the vertically aligned tip
astembly, 15 approximately 43 degrees.

Alter the procedurs s complated, the reservoir may
e removed and discarded. Allematively, both the
adapter member 30 and Lhe reservoir member 40 may be
removed and discarded.

Preferably, the adapter member 30, the reservoir 40
with the tip 47, the cap 10, and the wire 60 are peovided
as a part of a sterile disposable pack provided to (he
practifioner of the process of pipmentation deseribed.

This invention may be cmbodied in other specifie
forms without depanting from its spirit or ceenial char-
acteristics, The prasent embodiments arg, thersfore, to
be cansidered in all respects ag llystrative and not re-
strictive, the saape of the invention being indicated by
the claims raiher than by the foregoing description, and
all changes which come wilhin the meaning and range
af tha equivalents of the claims are therefors intended to
be embraced thersin.

What is claimed is:

1. For use with an apparatus of the type which com.
prites a ip metober for placing pigment in the dermis of
a patient by reciprocating 2 needle, an adapler member
oompnsing:

g housing defining an axially aligned chamber and an
inctined chamber, s3id inclined chamber having a
levwer portion which communicates with a lower
parion of said axially aligned chamber For receiv-
ing pigment salution therein,

taid anially aligned chamber defining an wpper por-
tion structuzally adepied to Be secured Lo a pOrtiion
of said tip membar s0 that the needle projects Mrom
the tewermost portion of fhe axialby aligned cham-
ber & predetermined distance, said inelingd cham-
ber being struciorally adapted to replaceably re-
ceive in a frst portion thereof £ restrvair member
containing a pigment suspension therein, said reser-
voir member inclwding means caaperating with the
lower portion of said inclined chamber and s2id
Tonwer porlion of said axisily aligned chambszr for
transferring and melening sail pigment suspansion
from the lower portion of said inclined chamber 10
the lowar portion of said axistly aligned chamber
to wet said needle with a controlted quantily of
said pigmant suspension,

said means including control means cogperaling with
a transfer tube ta comeol the rate of metering of
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said pigment suspesnion feom sid plgment-Teceiv- a
ing outer chamber and for apitating said pigment
suspengion when said needle is reciprocated,

2 The apparatus as sof forth in claim 1. wherein the
angke of inclination of said inclined chamber relative to 3
sard axially aligned chamber is about 45 degraes.

3. The apparatus 3= set forth in claim 1 wherein said
resenvoir member defines an guter chamber far roceiv. a
ing id pigment suspension thercing and said transfer- -
ring and métering means inclides a transfer tube having 10

8

reservoir member, at east a portion of which is
sttucturally adapted to be secorely received in a
complemeniary opening in a tip member of an
apparates fer placing pigment in 1he dermis of a
patiend by reciprocating a ncedle, said reservoir
member defining an outer chamber for receiving a
piEment suspension therein

transfer tube communicating with said pigment-
receiving chamber of said reservoir and siced for
metering and transfemming pigment therefrom: and

a predetermined inside diameter for trensferting and medns cooperating with said fransfer 1obe and said

metering taid pigment suspension from said ouler cham.
ber of said reservoir member through 2n inner portion
of said tnclined chamber 1o the lower portion in eaid
body of said adapter member, 15
4. The apparatus as set forth in claim 3 forther includ-
ing a cap for closing said pigment-receiving outer cham-
ber of sard reservair member when said pigment suspen-
sion has been provided therein,
5 In combination: 0
means [or implanting pigment in the dermis of a pa-
tignt compriting a needie secured bo 2 Hp assembly
which in tarn is secured 1o 3 reciprocating head

reservoic member for agitating the pigment suspen.
sion in sajd ouier chamber, said BRIANNE mgans
being operative when said Lip member is recipro-
celod, said agilating means COMPrising a wire ox-
wending substantially thraugh said transier lube ang
said pigment receiving chamber and being free to
mrve laterally therein, wherein the annalar space
defined by (he inside diameter of said ransfor tube
and the outside diameter of maid wire are sized 1o
meter said pigment solution from said pigment-
recaiving outer chamber of said reservair mamber
t6 s2id needle during an implantation procedure

attached to a drive unit for reciprocating said nee 11. A method of conteolling 1the dispensing of a pig-
dle to implant pigment in the dermis of a paticnt 25 ment suspension 19 a nesdle in & devies of the Lype
during an implantation procedure cemprising a reciprocating Lip member far placing pig-

ar adapter member secured 1o & portion of said Hp ment in the dermis of 2 patienl by reciprocating a nee-
assembly and defining therein aa axially orientsd  dls, cotmprising the steps of:
fist chamber for receiving therein said tp assem- placing an adapter member on said Hip member, said

bly and said needle so that said nesdle protrudes 30
from the lower surface of said adapter member 2
predetermined distance to control the depth of
implantaiion in sajd desmis;

adapter member cooperating, when sa placed, with
said needle to control the penciestion of said der-
mis, and defining a pigroent receiving chamber in
the segion of said needle;

said adapter member further defining an obliquely providing 2 seservoir having a supply of pigment

inclined chamber for receiving therein a reservair 33
member having means for translerting an agueous
pigment suspension in said resecvaiz member o

suspertion in a chamber thersin, said reservoir
having a transfer lobe for causing & controlled
dispensing of said pigment from said chamber:

said axially aligned first chamber to wet said needls fixing said feservoir in 2 complementary chamber of

with s2id agquesus solution:

& reservoir member secured in suid obliguely inelined 44
chamber for controlting dispensing a pigment solu-
ion from said reserveir member by a nretering
means b said axially aligned chamber al a coo-

the adapter member, said complementary chambar
defining a fuid passage communicating with the
region of gaid needle in said adapter member, so
ikal ssid transfer tube is inserted in ssid passage;
and

rolled rete; and agitating said suspension with an agitating member

means fgr agitating the agueous pigment sutpension 45
within said reservoir member during said proce-

while reciprocating said needle to inhitit clogging
of zaid transfer tube.

dure. 12. The method as sct forth in claim 11, wheredn the
§. The combination as sef forth in claim 5. whercin siep of agitating is carried out by placing a shaped wire
said metering means includes a transter Wobe connected - in said pigment recsiving chamber 0 that a portion af

10 & pigment-recciving chamber in g3id retervoir mem- 9 said

wire is lgcated in said transfer fule, and another

ber and extending toward a lower portion of said axially portion of said wire is located in ga3d recervoir.

aligned chamber, I3. For use with an apparatus of the type which com-
7. The combination as set forth in claim &, wherein prises a tip member for placing pigment in the dermis of

agilatling means cooperate with said ensfer tube and 4 patient by reciprocating a needlz, an adapier member

wid pigment-receiving chamber in s2id reservoir mem- 5% comprising:

ber, a housing defining an axially aligned chamber and an

& The combinztion as sct fonh in claim 7, wherein
said agilating means is & weighted wire having a linger
portion axially-sxtending in a portion of said transfer
ke and anorher portion [ocated in said pigment-receiv- 60 °

inclined chamber, said inclined chamber having a
lower portion which communicates with a lower
portion of satd axially sligned chamber for receiv-
ing pigment selubion therein,

ing chamber in said reservoir member. said axizlly aligned chamber defining an URPEE -

9. The apparatus 2< 52t forik in claim 8, wherein the
annular space defined by the inside digmeter of said
transfer tube and the outsdde dismerer of said wire is
sized to meter said pigment suspension from said pig. 65
ment-receiving outer chamber of said reservoir member
to said neadle during an implantation procedure.

10 In combanation:

219

tion siructuralty adapicd to be secuted to a portion
of said tip member s that the needls prajects from
the lowermaost partion of the axially aligned cham.
ber a predetermingd distance, said inclined cham-
ber Being strecturally adapeed to replaceably re-
eeive in a first partion thereof 3 reservoir member
COntaining a pigment suspension thersin and Lonp-
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erating therewith to transfer said pigment suspen-
sion from the lower portion of said inclined cham-
ber to the lower portion of said axially aligned
chamber to wet said needle with said pigment sus-
pension;

reservoir member defining an outer chamber for
receiving said pigment suspensing therein, said
reservoir member including control means cooper-
ating with a transfer tube to control the rate of
metering of said pigment suspension from said pig-
ment-receiving outer chamber and for agitating
said pigment suspension when said needle is recip-
rocated, said control means including a wire hav-
ing a first portion inserted in said transfer tube and
a second inclined portion located in said outer
chamber of said reservoir member, said transfer
tube having a predetermined inside diameter for
transferring said pigment suspension from said
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outer chamber of said reservoir member through
an inner portion of said inclined chamber to the
lower portion in said body of said adapter member.

14. The apparatus as set forth in claim 13, wherein the
annular space defined by the inside diameter of said
transfer tube and the outside diameter of said wire is
sized to meter said pigment solution from said pigment-
receiving outer chamber of said reservoir member to
said needle during an implantation procedure.

15. The apparatus as set forth in claim 13 further
including a cap for closing said pigment-receiving outer
chamber of said reservoir member when said pigment
suspension has been provided therein.

16. The apparatus as set forth in claim 13, wherein the
angle of inclination of said inclined chamber relative to

said axially aligned chamber is about 45 degrees.
* X % ¥ %
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[57] ABSTRACT

A composite magnetic-field screwdriver (10) that consists of
two elements: a non magnetic-conductive housing (12} and
a selectable. magnetic-conductive tool bit (160). The hous-
ing (12} inciudes a tool bit cavity (88 that accepts the tool
bit (100) and a drill-chuck connector sleeve (48) into which
is frictionally inserted a non magnetic-conductive drill
chuck connector (88). The housing (12) includes an upper
ring magnet (69) and a lower circular magnet (84). The two
magnets operate in combination to produce a cornposite
magnetic flux path. The composite magpetic flux path is
activated only when a workpiece (250) is attached to a tool
bit (100) that has been inserted into the tool bit cavity (80).
The composite magnetic flux path results in a high-level
gauss at the bit’s upper section which allows the workpiece
ie.. a screw to be firmly attached to the tool bit (100). In a
second embodiment, a magnetic housing (150) is utilized
that is designed to contain a single concentric dual magnet
(174) in lieu of the two magnets of the preferred embodi-
ment. The dual magnet (174) also produces a composite
magoetic flux path that functions in a similar manner as
described for the preferred embodiment.

17 Claims, 4 Drawing Sheets
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COMPOSITE MAGNETIC-FIELD
SCREWDRIYER

] TECHNICAL FIELD
The irvendon pertains to the peneral field of magnetic
serswdrivers. Mors particulady. the inveation pertains fo a
magoetic screwdriver that produces a compasiic magnetic
fux path thar allows a hiph-level gaoss to be applicd o a
wixkplece atached 1o the sorewdriver.

BACKGROUND ART

Manual screwdrivers. as well as alecirical and posumatie
drifls have (ool tips amached which arg universally wilized
1o tosert and removre sorews and the ke throurh and from
warious types of materials, To porform chis task, iv 15 oee-

- essary bo position and majntain. with oos hand, the screw in
a finn and peperably perpepdicular direction with respect i
the swiace of the material. The other hand it then utilized 10
rotate the mantal sovewdriver bandle or to activate the
electric or poewmatc drill afeer the tool bit Up has besn
inscrted imto the soew head opening,

In mrost situations, the depth of the sorew head openiag is
relatively shallow, Thus. in many cases it is diffcult ro
Fraihafh Contact betWeen the samw bead opening and the tip
of the seveadriver or Lool bt Any slippage of this contact
CaL CHIsE:

o5t work Hme duc to time lost to ceinsert the sorewdiv-
of"s Hp o bl fip back into a sarew slof,

damage 1o the toed blads apdfor eidges of the saow slot
due o {00l slippape,

injury to the hand holding e sorew, apd

damagpe to surmonoding mechinery or toss of a sorew if the
serew is displaced and falls doe to a slippage of a
screwdriver Hp or ool DL

Prioe art screwdsivers have attempted 1o selve the above
protlems by .

a) mechanical means which places the sorew in & sleqve
intg which. the sorewdiiver Made extends inward Lo
intexface with the screw slot. The sleeve must be gizad
to fit a specHic screw size,

b} mechanical means which places the sorew botween two
of turce biadss of spring-Hke marerials until the serea-
driver blade interfaces with the sorewt In this mthod
the sire of screw heads that may be psed is Lincited. In
the above cases, the Basie inconvenitoos i5 thal the
sheave as well ac the spring are dealgacd to At specific
head dimeasions Thits the wniversadity of the tool is
limikgd

Crmagnctic mweans that bolds the scraw oo the screwdriver
blade. Bacause of the relatively small arca available to
hous= 2 mageet, the gauss lovel of the magnet is
relatively weak apd peserally insufficient b adequatcly
hold 2 scxew in place. Thexefore, the second hand must
be uzed to also hold the sorew.

A sganch of the prior ant did oot dischoase any pateots that

read directly op the claim: of the inslant invention. Howsver
the following US. Par. Nos. are considered refaled:

TE Pat Mo BWENTOR [ LA B
LILVET k. 16 Tuby 1965
20T 504 Clark 7 Mowember 19061
2RI D2 Lange 163 Jumee 14634

2 WS Rearmea 11 Dicegher [9d1

The LLS. Par. Mo 3302 767 Stlleater, e patenl disgloses
4 pormadent magnet deiver for driviog thresded Fasteners
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such as serews and auis, The driver includes an anealar band
of magnctized rubber bonded bariun Efrite disposcd within
or in sumounding relation to the driver, A portien of the
driver formes ooe of the magoetic pole pieees and urilizes an
anoelar slesve, which surounds the ubberized magnetic
material as the opposite pols piece.

The LLS. Fat No. 5007504 Clark patent discloses a
nazgoetic ool that 15 adapied to nterebanpeably recaive a
plorality of wol bits. sockers and the ke The ool is
desipned o dove screws and similar Fasteners that ares held
in magnetic contad with the Lool

The 1.5, Pat. Mo, 2358082 Lange patent discloses a
magnetic dreiving ool which Inowpaces a permansnt age-
per and a ool bl The tool includes a main body provided
with & shapk for driving and which eocloses the pernanent
magnat, The bady also suppocts the bt in a diceet magnetie
flux transmiting relation with the magosr ablowing the ool
L 2tract scrows of other fastepers that are to be &riven by
the tood bit.

The 1£.5. Pat 2. 2600055 Reardon pateat diseloses = mag-
octic bool having a bead poatien with # reecss inte which s
insated 4 petrmainent magnet. Tie magnet has ooe of s
polar faces extending toward 1he open eod of the roosss (o
thus form a soat for magnetically holding a deiving member,
The magnel is further provided with & tragsverse slet for
positioning a ool bit,

Fiy backgpound parpeses and as indicative of the art to
which the investion relsies, referenoe may be mads 1 the
following rersaiaing patents found in the scarch:

1.5, Far Mo, IEVEMNTOR [EEUED

1,371,958 Aclres 16 My 1921
2,671,200 Chark 4 May 1954
LM% Chuek 2 Auga 1953

Z, 118 BO6 Chrk I Sopictnber 1553
2,306,396 Wllcr 17 Sopdecaber 1957
2364417 Setoleon 16 Decemsber 19653
AT Carr B niay 1573

A review of the prior art patents did oot disclose any
patents thai utilized a similar scwctural bowsiogs oo ool bitas
disclosed in the instant invention. Additionzlly, the prioe ar
did oot disclose any magnctic serewdnivers that cmployed
o DOTUADCAD Magnets of a single. concentric Jdual ring
maagnet that funeticn o prodiuss a composits magastic flux
part, This composiee Bux path allows a high-level gauss G
be chanpeled Mrgugh magneticeoodoctive materials and
applicd to the tip of the tool bit and the attached workpices.

BISCLOSURE OF THE RFVENTION

The disclosed invention is desipoed 1o pravide A magaretic
screwdriver Rraving a housing that aceepts a variety of tool
bitz. The housing, which is coafipured to it into a standard
drill chuck or a hapd-held serewdriver. features & megoctic
circtt that peoduce two magnetic Sux paths. In the preferred
emhodiment two permanest mapaes are Ussd whils in a
second embodiment. a single concentric dual ring magoet fs
weed o produce the ro noagactic Jux paths. The wo flox
paths combine (o produce 2 composite dux path that results
a high-I=vel gauss thal is applied (o a workpiece, such as a
screw, when the workpices is zitached 1o the wpper cod of
the to0] bit. Price to the antachrent of the workpisos, which
fuoctions as a *magnetic connschor™, the oomposite Rux path
is inactive,

Ik its nwost pencric design. the compsite rmagnetic-fiald
scpewdriver is comprised of a housing and & magnetics
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conductive tool bit. The howsing includes an upper sleeve
into which ic slidably {nserted the tool bir, a lewer sleeve
ioke which f= frictionally inserted a drill chuck connsctos or
scvowdriver shaft. and ax least one magnet located within
said housing, The at leatt oo= magnet has means for pro-
ducing a composite magnetic fux path tha is activated when
said tool bit fs insened ints the uppear sleeve apd a workplece
is attachesd o the tool bit The composite mMaghetie Bux path
results inn & high-level gaess that Rmoly hobds the workpicos
tor B tol bir

In its most basic preferred design. the composite
magnetic-field sorewdeiver consists of the following:

Ao 4 [on magoetic-oonditclive housing having

1. am wppsr sieeve. a lower magnet sleeve and a
drill-chuck connector sleeve. The upper shecve has
an inkegmal lower section that has 2 polygon thape,

2. 20 upper ring magner frictionally {nsertod Into the
upper slesine,

3. an upper noo megectic-conductive slosvs foserted
into the upper ring magner. The ares inward from the
bon mapnetic-conductive slecve foons a deitt hit
cavity which continees downward into the polygon
section of the upper slesve,

4. a cfreviar magoet frictionally inserted into the lower
magnet slegre,

5. 2 mob magnetcconductive Jrill chuck connector
Eicticeally inserted into the drill-chock coonecloc
sleewe, apd

8. & magnetic-conductive ool bit having a lower section

dimnensionsd to stidably fit imo the polygon shaped dreill

Bit cavily. The Lool bit jocludes a4 nuaghetic-condutive

* tookbit gripping dise that Faectians io comdination with

a workpisee as the “magnefic cobnector” when the

workpices is atlached to the tool bir, and the tool bit is

incerted into the heusing,

To incrcase the Jife of the ioveation all e non nuagnetic-
condirctive elements, such as the howsing. an: made of 2
pon-coaductve material such as stafodess steel Likewdse,
the ruapgoeticsonductive elements, such ar the ool bit
Erpping dise arc made of a magnetic-sonductive matcrial
such a5 staioless steel The polygon shape of the uppa
sleave’s Lo section. the deil-chuck connecton, apd the
tower seotion of the bit body are prefarably in a hoxagon
configuration. The ring and the cireular permanent magnels
ar¢ preferably Samariom Cobalt o Neodimiom magnets.
However. any equivaléet-powss magnst can be utilized.

Inview of the above disclosere, it s the primery object of
the invention to provide a magnetic sorewdrver thet ulilizes
two poriiabenl magnets. The magostic Qux paths of the twrg
magpals combine (o produce a composits magnctic fux path
that iz channefed through magpstic-oonductive materials
and applied o a workpices attached to the tool bit.

In additicn to the primany chject of the inveotion it is also
an abject to produce a mapnstic screwdtiver hat:

car be designed 1o accommedats vatious sizes of drll

chicks and masual saewdrivers.

Can ASeRpd Yariols conlfigurations of tool bls.

i% maintenance fres.

utilizes a povel structural design which makes possible
the use of high giuss magnets,
can be adapied for sither mancal or machine operalion,

pormeite the flux of the two pamancol magnets o be
utilized in the most efective mannar.

profects the nwo permacent magnets foom the defetenious
effects of dropping the sevewdriver on bard surfaces.
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is compact. of simple and rugged construction, of loog
useful life and which may be magufactured and
asscmbled in An econpmical manner.

These and other objects and advantapes of the peatanl
invcnion will becoms apparcal from the stbiequent
ditailed description of the prefared crobodiment and the
appeoded clajms taken in cenfunction with the accompany-
ing drawings.

BRIEF DESCRIFTION OF THE DREAWINGS

Fik 1 is an clevarional-sectional view of the noa
mag netic-condective housing and its ascociated clements.

FIG. 2 is an elevational-seetional view of the magnetjc-
conductive tool bit and its associated elements.

FIG. 3 is an elevational-exploded view of the composite
magnetic-ficld sorawdriver.

FIG. 4 i3 a scotional view laken along the lnes 4—4 of
FIG. 1 showing a polygen slecve coafigured 1n 2 hexagon
shaphe,

IIG. & is a parlia] sectional view, taken along the lines
5 & of FI(3, 1. showing the lower section of the drll chuck
consector configured in a hexagon shape.

FIG. 6 s a partial elevational-sectional view showing the
magactic flow paths of the ring and circular magoer

FIC. 7 (s 2 partial elevational-sectiopal view of the szcond
embodiment showing the magnstic hovsing with the
magnetic-oonductive tool bit. This figure also shows the
magnctic Sow paihs of the concentric dual tog magner

FIG. B is a plan view of the concontric dual dog magnat,

FIGG. 9z a plan view of a ooncentric dual rng magmet tha
includes a magnedic josulating siceve hetwesn the magnet's

“inper and outer sections wherein sach of the sections have

oppesitc magnetic poles.

FIG. 10 is & pantial clevational-sectiona] view of the
second ermbodiment showing 4 non-ragnetie disc placed
betwresn the lower surface of the concentric dual magnet and
an upper surface of a screwdriver shaft,

BEST MODE FOR CARRYING OUT THE
INVENTION

The best mode for carrying out the composite magnatic-
ficld screwdriver is presentsd [n termas of a preferred
embadiment and 4 second etnbodiment, Both cmbediments
emplay » composite magpetic cirouit that applics a maxi-
moum gauss level to 3 weorkpiecs such as & sereor, that is
anached to 3 tool Bit inserted into a housing of the inveation,

The prefomed cribodiment of the composite mapgmstic-
ficld sarewedriver 10, as shown e FIGS. 1-6. 15 comprised of
o Majo clements: a peq magoctic-ooaductive housing 12
atd a magnetic-conductive ool bit 12 The housing
inchdes af UL 100 Magnsic-condeative sleeve Th.a noo
magpetic-onductive drill chuek coanector 38 and teo per-
manent fagnets: a ring magnet 60 and a etroolar magnet $4.

The bousing 12, a5 best shewn in the exploded view of
FIG: 3. is made of 2 non magnaticconduative matedal sech
as stainless sieel and includes four integral slecves: an upper
sleeve T4, a polygon sleeve 24, a lowm magnet slecve 38
and & deilf chuck connector sleeve 5.

The wpper slecve 14 hat an upper cdge IS, a lower
termeinys 16 and an inoer surface 20, The polygon sheeve 24,
as the name implies. is in a polygon shape that preferably
eoosists of a hexapon a: chown in FIG. 4. However, other
polygens such as a square of an oCtagon (Dot shown) may
alee be used. The polygon sleeve 24, has an upper Lermious
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M0, a lovwer terminus 32, and an inne surface 3d. The upper
terminus 30 interfaces with the lower tamminus B8 of the
upper sleeve 16, and the inoer sudace 3 exiends iowards
from the vertical plane of the ioner sucface 20 of the opper
slemve that termiunares in a mapherislseve ledge 36,

The lower magnet sleeve 3 inclodes a0 upper lerminus
& a lowe rermious 42 and an infer surfage dd, The upper
terminus 0 jnecfaces with the lower tarminus 32 of e
polygon sleeve 24 and the inper sudzoe 32 exieod outward
frorm the vertical plang ¢f the inper surfaoe 3d of the polygon
slecwe 24,

The drill chesek conpeior cleeve 45 has a lower edge SO,
&n upper terminrus 5% amd an inoer surfage 54, The wpper
termuinis 52 intexfaces with the lower teamminys 42 of the
lowrer muagnet sleeve S8 The inner surface 54 extends
outward from the vertical plans of the inner surface $4 of the
Iower mapnet sleave 38,

The preferred embodiment of the invenation featoes two
permaneal magncts, the ring magnet 60 and the clrcular
magnet #4, The two magnats functyn o combination. to
prowide a high-level geuss fo the workpiece, when ths
wirkploce is anached to the tip of he wol bit 100 as
decoribed infra

The riog rapeet 60, a3 shown ioseried into the hou sing 12
in Fi{}. 1. and separased [n the exploded view of FIG. 3. has
an oiner surface 62, an inper surface 64, an upper surface 66
adl a lower strface A8, The dog magoel &0 {5 riciorslby
inseried inlo the upper slecve 14 with the magnet’s omter
suface & interfacing with the inder auface 20 of the sheave
14. The upper surface 66 when inserted, 2s shoam in FIG, 1.
is In horizoptal alipneeent with the vpper odge 16 of the
upper slerve I4, and the lower surface #8 ests vpon the
mzpnelinftleevs ledge 36

The ring magnet 50 is held [n place and insulated by the
upper bon Rapostic-conduective steeve 70 Which inclides 2o
outer swrface 72, an inowr surface 74, an upper sdge 76 and
a [ower edpe T8_ Ac shown best in FIG. 3. the sloeve 70 is
frictinaally iosened into the ring magmet 60 with e outer
surface 72 interfacing with the innar sucface 64 of the ring
mzpnest &0, When the slesve 74 s inserted. the upper sdge
76 iz in horizontal aligoment with the upper cdge &6 of the
fing mapnet 68, a5 showe in FIG. 1. aod the lowe: edge 78
rests of the magnetfsleaye lodge 36, Betwetn the sleave’s 70
ioncr surface: 74 is Formed & wol bit cavity B0 that has a
Loy torminns 82 which interfaces with the uppes tening
3 of the pelygon sleeve 24, 1 licu of the sleeve 70, = non
magnetic-condydivE coating (oot showm) may be applied to
the inner swiface 64 of the o mapnst 60,

The sécond toapmet in the design of the composite
magnetic-ield sorevedriver 105 the cireular rmagnet 84, This
magoet is dimensigned (o fricdonally ft into and within e
conlines of the dower mapaet sleeve 3 a4 shown in FIG, 1.
Eath the rihg magoeet 60 and circuler magoct 84 are com-
prized of & high magnetic-power material such as Sanarfum
Cobalt or Neadimicm.

The final element of the housing 12 is the Loo magnetic-
conductive drifl-chuck conpector 88, This conpector
includes an upper section ) and & tower section %2 The

uppsr section M as shoomn [n FIG, L is Jinensioned oo 0

Erictionally fic fato and within the confines of the drill-chuck
copnector slecve 48, Proforably. the upper section He
includes a pluralicy of sorcatons 96 as also shown i FIG. 1.
The lower section $2 has a polygen shape %4 that exteoids
ouiward from the loveer edge $9.of the doll-chuck conreior
slecve 48, Freferably the polypon shape i3 in a4 hexagon
shape 94 as showa in FIG: 5. Also, (o add stractugal integrily
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to the inlerface between the upper section B and lowes
section ¥1. a reinforcing chamfer %6 15 included as shown in
FIG. 1.

Prioe 10 interting the deill-chuck connectae 38, the ring
magne! 60 and the circular mapnes 34, an adhesive (oM
shoovn) raay be applied o the contact surfaces, The adhetive
ajds in poaintaingng the stuerwal inlegrity of the Pvo respec-
tive ioterfacing elements.

The finaf elernent that compeises the composite magnetic-
field sorewdriver 10 [s the tool bit 104 as shown assanabled
in FIG. 2 and in ae exploded vicw in FIG. 30 The (ool Bit 104
includes & moagnetic-conductive bit body 102, a non
rragaetic-conductive slecve 116, and a magnetic-conductive
tool-bit grippiog dise 1246, The body 142 has an wpper
section 184 [oisgral with a lower seation T4 Eurther having
a lower surface 107, The lower section 166 ncludes an
upper femaious 108 having a polygon shape 110 dinsen-
sionved o sHdably Rt it the polypon sleeve 24 of the
inveative screwdriver 10 The wpper section 104 is rocnd
apd has a diarpeter that is stidably [ess then the dimeosion of
the polygon shaped lower section 106 This configuration
allows aledgs 112 ¢0 be farmed around the upper edge of the
upper ferminus 10%. as shown best in FIG. 3

The pon magnetic-conductive sleeve 16 incdudes an
pper odpe 115, a lower edpe 120, an upper saction 122 2nd
a ledge 124, The sleeve 116 has an [nside diamseter that is
dimensioned to frictionally At over the upper seotion 104 of
the hit body 192, When so fitted. the slesves lower edgs 126
is suppétrted by the ledge F12 oo the lower seaion 144 of the
bit body T0Z. The upper section 122 further iocludes a lodpe
134 that extends inward, as best shown in FIG. 3. The vpper
section [04 has a Hp whose dezign conslsts of ope of 2 -
varcty of hit designs sech as a Phillips head 134 or a flac
blade hexd (oo shawn).

The magnetic-eonductive tool bit grippwng dise 126 has a
cepter bope 128 and an outward edpe 13 that extends
beyond the vertical plane of the oo megoetfc-conductive
housing 12. o the prefemed cmbodiment. the disc 126 has
& serrated odze 132 to facilitate the grippang of the dize when
the tool bit 104 s being removed froum housing 12 ‘The bore
128 is dimenciooed to fricdonally fit futo the upper section
132 apd rests upon the inward extending ledge 124 of the
slesve 116, a2 shown in FIG. 2

As previously saded. the composite magnetic-fisld sermw-
driver 10 functions in combinadon with the ring magoet 60
and the circular rmagnet #4. The two magnste peoaduse a
compesite mapneric Gux path coossting of a frst magnetic
flux path 144 and a second magnetic flux path 142, 25 shown
in FIG. & The composite magoctic fux path is activated
onfy when a wockpiecs 250 is inseried into the tip of the
magneric-conductive tool bit B0 which has previousty besn
inserted inta the 1ol bit cavity B0 writh the lower surface 10T
of the tool bitbody L02 interfacing with the upper surface B&
of the circitfar magne: 85 When so inserted, the wogkpicos
functicas as a “mageetic copnector™ which allows the two
magnetie Bux path 144, 142 to oombine and peoduce a
high-l=vel pauss at the toob il tip and the gripping dise 126
which firmly holds the wortkpizes 254, The frst magnefic
flux path 140 is channelad, in zequencs, fom the fng
magaed 0, the magoetic-cooductive bit gopping disc 126,
the workpiece 250 and the mapostic-csnductive ool bit 104;
the second magoeric lux path 142 is chanaeled, in sequence,
from: the circular magnet B4, the magncliccondutive toal
bit 104 the workpiece 250 and the magnetic conductive bit
gripping disc 126_ Prior to the insertion of the woikpices, the
ool bit as well the magpetic-conductive bat gripping disc
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have magocde power BUL 30 not have e coniposite mag-
netic power that can only b applied when both the ring
magnet 80 and circular magoet 84 arc in the composine
TOAZOCEIC COrCAlic.

The sexend crobedirnent of the compasite maghetic4ield
scremwvdriver 10, as shown e FIGS. 7. 8. 9 and 10, is
comprised of two major clements: 4 magaeic housing 150
and & tool biv 1940,

The housing 150, as shewn v FIG 7, = mads of a
mapgoetic material and focludes an inper sweface 151, an
ouker surface 152, an upper sleeve 154 apd a lower sleeve
164, The upper sleeve 154 has an upper odpe [56. a lower
outward stepped dge IS8 and an ipos polygon shaped
sarface 168,

The lower surface 164 which is coutiguoes with the upper
surface 154 has an inward surface 186 that extends dows-
ward from the Jower oetward siepped cdpe 155 of the upper
sleeve and terminates &t a lower edpe 168,

The second emubediment utitize: a concentric dual per-
manent rmagest 172, as shown o FIGS. 7 and 8, that includes
an oukeT section 174, an innar seetion 176, an upper surface
178 and a lower sucfacy 184, The magnet 172 is preferably
construgied. 45 shown in FICE 8, with the outer section 174
interfacing with the inner section 176, Tlowevar, as shown in
FIG. #. 2 magootic insulating sleeve 152 may be locasd
betwrcen the outer saction 174 and the [nger seclion 176,

In either magnet desipn the magnede pole of the outer
seation 174 are opposile ko these of the inner section 174§ as

shown ie FIGS. 7-9. The ruageer 172 is frictiopally insened 30

intd the lower slecve 564 with the magnet’s upper surface
178 pressed against the lower sutward stepped edgs 158 of
e upper sleave 154,

As shown in FIG: 10, the second smbodineent of the
serewdriver 10 may ineiude & non-mageetic dise 184 that
inddudes an upper surface 186 and = lower surface 188 The
dise 184 Is inserted into the: lower sheeve 164 with its upper
surface 186 interfacing with the lower seorface 180 of the
concentric dual roagner 172 The disc 154 2ids in maintaip.
ing the maghet in place and functiods 45 2 non-magnetc
buffer whee the Iower sleave 164 is inserted over a sermated
sheft 252 of a hand-held soewdriver,

The second clement that comprises the composite mag-
petic field screwdriver 10 i the to] bit 199 which is shown
inserted itto the upper sleeve 154 in FIG. 7. The tool bit 194
consists of a magnelicconductive bit body I92. 2 ten
magactic-conductive sleeve 200, and a magnotc-conductive
ool bit gripping disc 214,

The bit bedy 172 indudes an uppor section 194 intgral

With a lower' section 195 funther having a lower sutface 196,
The bif body 192 has ap guter diametar dimeasionsd so. that
whee the tool bit 1940 is inserted oo the upper sleeve 154,
Its Towver surface 194 interfaces with the upper surface 178
of the inoer seation of the magnet 172,

The non magactic-conductive slecve 2040 bas 2o upper
scction 202 further having an oubward (acing ledge 204, a
bottom edge 208, an cuter polyson surface 208 and an ooer
boogitedioally scmatad surface 210 that i3 dimensioned 13
intcrlock with a complime ptary serrated surface 212 on the
bit body 192 The guter polygon surface 208 of the sleeve
200 is diftensiowed to slidably fit jaio the inoer polygon
wuface 160 of the magnetic housing 150,

The nuagnatic-conduetive toal bit gripping disc 214 &
aleo shown in FIG- 7, includes a center bore 216 and a lower
surface 218, The cenler bocs 236 is dirsensioned o friction.
ally il over and be gtached 1o the ladpe 204 an the poo
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ragactic conductve sleave 200, The discs Iower surface
218 interfaees with the upper edge 156 of the upper sleeve
154 of the magnete Rousing 150

The concentric dual mageet 172 prodroes 2 composite
magnetic fux path. The Bux path is activated when
workpiece 256G is inserted gver the upper end 194 of the ool
bit 19 and the sleeve 200 which are inserted into the upper
sleeve 154, The composite magnetic Qux path results i a
hiph-level ganss that frmaly kolds the workpiecs 280 g the
tool bit 190 and the gripping dise 214,

The compasite tagnstic fux path. as shown in FiG. 7.
comydisss a first magoetic fux path 140 and a sccond
niagnetic Aux path 142, The first magnetic Aux path 149 js
channeled. in ssquence. from the water secon 174 of the
concentic dual magnet 172, the magoetic housing 154, the
ragnetic-eonductive bil gripping dise 214, the workpioce
250 and the magaetic-conductive ool bit 198, The second
magnstic us path 142 i5 chanseled, in sequence. from the
imner section 176 of the concentric dual magnet 172, the
megnctic-cofductive tool bit 19 and the workpiccs 258 and
the tood bit gripping dise 214,

While the {nveation has been described in eomplets detail
and picterially shown in the accompanying drawings itis not
to be limited to such defadls, sinee many changes and
modifications may be made i the invention withiout depart-
iog from the spirit and scope therenf. Hence, It Is described
to cover any and all modifteations and forms which may
come within the Iaopuage and seops of the appended claims,
I daim:

L. A coraposite magocte-field serewdriver comprising:
a) a pon tagmeticconductive housing havipg:

{13 an uppsr sleeve, a polygon sleeve. a lower magnet

sleeye and a drill chuck conpector slesve,

(2} a ring magnoet having an otter surface and an inner
surface. whereio said ring magnet {s inseried into the
upper sloeve with the owter surface of said ring
magnal interfacing with the upper sleave,

(3) a0 upper nod magnetic-conductive sleeve toserted
into said Upper ring magnet wherein the arca inward
from said non magneticconductive sloave forms a
drill bir cavity.

(&) a clreular magnet Frictionally inserted ity the bwer
mapnet slesve,

(3) a pon mapneic-conductive drill chuck coanectar
frictipoally inserted into the drill chuck connsctor
sleave. and

0} a nspnetic-condoctive ool bit comprising:

(1} 2 magnetic-conductive bit body having an upper
seotion integral with a lower section that further
having a lowsr serface. wherein the upper and lower
sectiong are dimensionsd to slidably fit {nto the tool
kit eavity and the polygen sleeve respectively, with
the lower surface interfacing with seid eiroular
magnet.

{2} a pon tnagnetic-Conductive stocve having an uppor
edge and an ingide dizmete dimensioaed to suround
the: upper section of said (ool bil, and

(3} 2 magnetic-conductive tool-bit gripping disc having
a cenber bofe dimensioned b fit over and be anached
o the uppes edge of said non magnetic-conductive
sleeve.,

2. The sorewedriver as xpecified in claim 1 whereln said
ring magnet functions in combinaion with said cireutar
nagnet o produce a conuposits magnede Bux path that is
activated when said (ool bit is inserted int the tgol Bil cvity
and a workpiece is attached to aid sool bit. whesein the
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composite megoetic flux path results in a high-level maunss
that firmly holds the workplooe to seid tool bil and said
gripplag dise.

3. The screwdriver as specified in claim 2 whersin the
composite mnagnstic fux path comperises a first magnedic ux
path and a second mapnetic ux path. wherein e fest
magneric Bus path is chanosled, in sequence. from said ring
magnet. saed ragostic-conductive tool-bit gripning disc,
said warkplecs and said magnetic-oonductive togl bit, and
wherein said second mapeetic Qux path is chanseled. in
sequenee. from sald circular magost. said mageelic-
eooductive (00l bit, said workpicoe and said gripping dise

d_The serewdriver as specified in claim 1 whersin said
uppe ring magoet and said circolar mapeel are compwissd of
a high magnecic-power matenial such as Sarmanun Cobalt o
Weoedimivm

§_The scoewdriver as specifisd in cleim 1 wherrin said
il chuck conaector has a bwer saction that is in a polygon
shape.

6. A oonrposite nagretic-Reld serewditver comprisiog:

a} a pon magnetic-omductive housing baviog:

(1) an upper slesve havieg an upper sdge. a lowe
termizus, znd a0 fnner sarface.

(2} a polygon slecve having an upper lermminus. a lower
terminus and an ineer surface, wherein the upper
temminus interfaces with the lovar wemoinos of said
upper sleeve apd the [oncr surface cxtends inwand
from & vertical plane of the inner surfece of said
upper slegve, 40 fonm 2 megoetfEieeve Tadgs,

(3) & lower magnet slesve haviog an upg<r terminns. a
lower txrminus and an inner surface. wherein the
uppcr bermpinus interfaces with the lower terninus of
said palygon sleeve and the inpa snface exieads
oatward from the vertical plane of the inner suface
of said polygon sleeve, and

(4) a drill-chuck conmector sleeve having a lower adoe,
20 upper wiminus and an inner sus{ace, wheredn the
Wpper (mminns interfaces with the lower taamipns of
said lower magnet slaave and the inncr swficoe
extends gatward from the ventical plane of e ione
surface of szid lovwor magnet slecve,

b} aring magnet havinp an suter surfaces, an inoer sufare,
ap vpper strface. and a bower surface, whercin &uid ring
magnet is frictionally insecded into the upger slaave
with the gurter surface intarfacing with the inoer arface
of xaid upper slesve. the upper surface in borisontal

_alipnment with the epper surface of stid upper sleove
and the lower surface resting on te mapnetisioove
ledge.

€} a0 upper noe magoetc-conductive steeve having an
guicr surface. 20 inwer surface. an upper odge. and A
lower edge., wherein said sleswve is focionally inseried
iote said ring magnet. with the wpper odge of said
slecve in horizontal aligoment with the upper edae of
said ring magnel zod with the lowe edge of said thave
resling oo the mepoebfsleeve ledpe and wherein
between the inoer swrface of said slecve is formed a
taod-bit caviry.

d) a cucular magnct dinwasioned to Fictionally fit inte
and withip the confines of said lower magnel sleeve.

¢} a oon mapnens-conductive drdl-chick oonncctor kav-
ing a0 upper section and a lower section. wherein de
vpper section of sadd non raagoctic-copductive drill-
chuck connector is dimensioned to fickioeally M inoe
and within the coofizes of said drill-chuck conogotor
skeeve, and wherein the lows tection has 4 polygon
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shape that extends outward from the lower edge of said

drill-chuck connector slesve, and

3 a tool bit compising:

{1} a magnctic-conductive bit body having an upper
seation and an integral lower seoion, wherein the
lovwrer section has a lower surfaoe, an wpper Termings
and a polygon thaps dimeusioned W slidably fiv
sequentially inLo zaid tool bit cavity and s3id polygon
sleeve with e [ower surface of the tool bit body
intarfacing with the upper surface of sald circular
magner and wherein the upper ssction of said bit
body has & diameter that is Tess than the diameter of
the Iowear section seech that a ledze 1s formed aroumd
the upper edpe of the upper rminus.

{23 & pon magnatic-conductive sleeve havidg ap uppes
adpe, a lowsr adpe. an upper section. and an inward
eieoding bedge. wherein said sleeve is dimen siomed
1o frictionalty fit aver the upper sertion of said bit
body vtk the lower edpe rasting apainst the ledpe on
said Iower section of said bit body, and

(3 a magoetic-copductive. ol-bit gripping disc hav-
ing a ceoter bore and outward edges thet extend
beyond the vertical plane of sad noo magnotc-
conduetive bousiog, wherein sald boce iz dimen-
sioned Lo Mictionally fir into the upper sedion of said
0 magnetic-conductive slecve and et wpon the
inward extending ledge on said non magoetie-
conductive sleeve, whereln said ring magmet fune-
tons in combinatdon with sud circular magnet to
produce a composite mapesric Gux path that =
activated when said tool bit i5 inserted ot the 1ool
it cavity and a workploes is attached to said tool bit.
wherein the composite magoetic fux msulls in a
high-leve! gauss that firmly helds the workplose 1o
said tood bir and said prippicg disc,

7. The screwdriver as specified in daim ¢ wherein the
compesits magnete fux path compriscs a irst magoctic flux
path and a second magnetic ux path, whevsin the fes
mapnetic Qux path is chanosled. In sequence. from zaid dogr
magnet. said magnstic-corductive bit gripping disc. said
workpicce and sald magnetic-conductive ool bit. and
wherrin said second magostic flux pah i chanbeled. in
sequence, From sadd cirgular magoet. said mmagoetic-
conductive 100l bit and safd workpioes,

8. The screwdriver as specilied in claim 6 whain said
podygan slecve is In a hexagon shape

9. The samwdriver as spbedfied in claimt 6 wharin said
upper dng marnet and aid ciectlae magnet ace comyised of
4 high magnetic-power materal such as Jamardum Cobalt or
MNeodinuum.

10. The screwdriver a5 spocified 1o claim 6 whereln the
polygen shape of said drill chuck conpector is [n 3 hexagon
sh

i1{}1“:.-"!".11'.: screwdrdver a4 specified in daim 6 wherein the
upRer soction of said drill chuck oonpoctor fimther comprises
a pluralicy of loogitudinal serrations.

12 The samednver as specified in claim 6 wherein said
upper non magoelic-conductive sleave s made of stafnless
sizel.

13. The sorewddver as specified in ¢laim 6 wherrin said
circular bit-gripping dice fimher comprises a semaled edge.

14, A composite raagnetic-ficld sacwdriver comprising:

4) A magastic hoosing having:

(E) an outer inocr surface and an sorfacs,

(2) an wpper sheeve having an upper edge. a lower
oubward stepped edge, and an ioner pabygon shaped
surface.
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(3] a contighous lowe sleeve having an inward surface
that exiends dewnward from the lowsr outward
stepped edpe of the upper sleave and terminates aLa
lewrer dge.

(4} & concentric dual magnct having an outer section, an 5
intiex secton. an upper surface and & loweer surface,
wherein the magnetie poles of the ctter section are
opposite to those of the inner section, wherein said
magnet is frictionally inserted inte the Jowsr stoeve
with the wpper surface of the oULer section said to
magnet presced againdt the lower outward stepped
edge of the vpper steeve,

B a tool bit comprising:

(13 a magnetic-ronductive bit body having an upper
soction integral with a lower section further havinga 15
tower surface. wherein said bit body has an outer
diareeter dimensioned. so thet when said toed Bt in
insericd into the uppar slecve, the lower surface of
sajd ool bit body interfaces with the upper surfaca of
the: inoer section of safd magnet. L.

{2) & non magnetio-condoctive slesve having an upper
section, finther having an outward facing ledge, 2
bettamn cdge. an outer polygon surface and an joner
longitrdinally serrated aoface dimensionsd 1o inter-
loek with a complirstolary sorated surface on said 25
it body, wherein the otz polygon surface 5 dimen-
sioned to slidably fit jnto the innar polygon surface
on the upper sleeve of sajd magnstic housing, and

(3} 2 magactic-conduetive bool bit gripping disc having

12
condective slesve and with ire bawer surface inter
facing with the upper cdge oa the upper sleeve of
said magnstic housing.

15, 'The sarewdriver as specified in claim 14 wharein said
eomposite dual-ring magost produces a compos ite magnetic
fux path that is activated when 2 workplees is inserted into
the upper end of said 100l bit eod said toct bit is inzerted into
sald upper slecve, wherein the composite magnetic Aux path
results (o a high-level gauss that firmly holds the workpisce
ber sald tool bit and said reol bit gripping disc.

16_ The serewdriver as specified in daim 15 wherein the
compeosite ragoetic fux path comprises & fiest magnetic lue
path and a second magnetic Bux pah, whersin the first
magnetic Qux path is channeted, in sequence, fronm the outar
section of sald concenric dual ragnet. said mapnetic
heusing. said magnotic-condnctive bit pripping dise, said
workpicer and said magoctic-conductive tool bit and
whrrein said second magootic fux path is channeled. in
sequenes. from the inner seoticn of sald coneenyric dual
magnel, said magnetic-conductive too] bit. said werkpicer
and said tool bit gripping d&ise.

17. The sorcwdeiver as specificd In claim 14 Farther
comprising a non-magnetic dise having an upper surface and
4 lewwer surfacs, whercin said bon-rmagnetic dise is inserted
it the lowsr slesve with the upper surface of said noa-

‘magoetic dise interfecing with the Lkrwer sudface of said

concentric dnal magnst whersin said dise aids in maintain-
ing said magnes in place and functions as 3 bufar when the
lower sleave it inserted over a shaft of a hand-held sorew-

acenter bore and 2 e surface, wherein the conter ¥ driver.

bire is dimensioned to fricdonally fit over and be
attached te the jedge on zaid noo mapghetic-
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1
INTRADERMAL TNIECTION DEVICE

BACKGROUND OF THE INVENTION

L. Ficld of the Inveation

The invention herein relates to intradermal injection
devices, sometimes referred to as atlomng devices.

2. Descrmplion of the Prior Ant

There have been intradermal injeclion or surgical
devices for many years. They ame commonly used (o
create decorative tatioos on 2 person's skin or to form
permanent eyelid liners to replace paint-on commslic
eyelid liners The devices inject ink, dye or other mark.
ing fluid (referrad to hereafier collactively as *my™ for
brevity) just undar the skin surfece, so that the ink is
retained wilkin the skin and the color of the ink and (he
degign formed by the ink injection patierm it vitible,

The devices normally comprite a skin-penctrating
reedle which has the eapacily to retain some guantity of
ink or dye, o mechanism to reciprocate e naedls for
repetated punctures ¢f the skin o implant the ink vnder
the skin in the desired pattern, and 4 pen-like hoosmg
fior the devige which the operator Eolds and utes o
guide the device. There are alsa soove sort of off-on
switch and power source for the Teciprocating drive
mechanism. With some devices the operator repeatediy
dips the needie into an ink pool 1o coat the needle, while
‘other deviges have built-in reservoirs for the mk from
which the ink is fed continuous to the pesdls,

A number of dilfeseni devices, particulary wirh dif-
farent types of reciprocating necdle drives, have been
disclosed over the years, and roany of Lthem have be-
come commercial produers. Typical of well-known
devicas are those deseribed in LLS. Pat. Mos, 1840076
(Robbins: 1976); 4,508,106 {Angres: I985); 4,644,952
(Futipa et al.: 1987) and 4,798,582 (Sarath et al.: 1989).

Adl of these devices have one of more ditssdvantages,
however, One of the most significant is their inabiliey 1o
be readily and casily cleaned after use. While cleaning
has always beets recognized as important, in the pase it
wias not uncommon for some operators to perform scla-
Gvely low-level cleaning between consecutive gses,
with full and thorough cleaning performed only period-
seally, such a5 overnight. This was beckues thorough
cleaning required comples tnd time-consuming disas-
sembly, including removal and retension of small parts,
andsor lengthy immersion of the device in cleaning
solvewnis such as mcetone or in ultrasonic clexning de-
viges Alternatively, a pracitionsr would have & num-
ber of devices, and weuld nte cach oo only once before
disassembling it for & thargugh cleaning. Commony the
used devices were collecied during the day and then gt
the eod of 1the day all wers disassembled and subjecrad
to avernighl cleaning.

Past devices also wers sirtotursd 5o thal some parts
could only be cheaned with diffwully, particularly the
drive mechanism. In the prigr art devices the drive
mechanizm was in & direct line with the neadle, and the
mapid reciprocation of the needle would causs ink,
gweaat and skin fluids 10 be drawn inta the drive mecha-
nism, from which they could be removed caly with
great difficulty. Awtoclaving was nol feasible, because
of the thermal degradalion of the slectrical somponents
of the drive mechanism and the fact that an antoclave
sterilizes but does not chean objects, 50 the (me-con-
suming &nd difficult disagsembly and subsequent ulira-
sanic or solvent cleaning was normally required.
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Contaminated ink pools and ink residiee within the
devices g0 posed cleaning problems Because clisas-
scmbly was difficult and often incomplete prior to
cleaning, inks and ink residuss could accumulate in
cavities within the device and serve st soprecs of con-
taminalian and dissase,

Trantrnitial of discates fram one patient to wnother
bas aiways been the mast impartant concern about tse
of the intradermat injection devices. In the past varions
infections of the skin oould be wanmitted. Serious 25
ihese were, bowever, they were normally cuwrable if
treated promptly. More recently, howsever, the appear-
ance of the ALDS vins and its tendeney 1o be raasmit-
tee} primarily through openings and lasions in the skin or
other bodily surfecas have 1ramformed the context in
which intradermal injection devices are used. Mow
tranarmitial of the infegtious AIDS virus will result wat
Just in an iliness o minar skin infecdon, but racher with
the inevitahle death of the infected persan. Mo longer
can devices of the prior 4ot type, with their inability to
be casdly and thoroughly cleaned alter oven a single use,
be olerated.

Inn order ta acoomplish this, however, it witl be neoes-
sary to make fundemental changss in the basic design of
such devices, such that a unit can be readily disassem-
bled, quickly and thoroughly cleansd, and veadily reas-
serbled It is to this end that the pressnt invention is
directed.

SUMMARY OF THE INVENTION

The invention herein is an intzadermal-injection de-
vace (e i ooing device or intradermal surgical devios)
which it placed against the skin of a patient and uses &
reciprocating nieedle to inject ink, dye or smiler fuid
wnder the patient's skin, wsually m a predeterming!
visible pattarn. Unlike prior an devices of this
howwewer, the presant device is raadily dissseemblenbls
for rapid and tharough eltaning, since i is fommed of 2
plurality of components which fit together through
casly scparable and cleanable couplings such as over-
lapping sealed (D-zing interfersnce) fits or by threads 1t
also has a unique struciure which avaids potential con-
tamination of the drive components by having the drive
tvechanisn offset st a substantial angle from the axis of
the reciprocating needle and ncedle drive shaft and also
by preferentially incloding internal fluid passage barri-
ers such a5 2 fluid knock-oul space.

The device is preferably formed of metal uch as
alumninum or stainkess steel, and may be slectricelly or
fluid driven

In its broadest form, the invention is an intradermal
injection deviee for injecting Moid wnder the shin of a
paticot, the device being easy disassemble-able and
readily cleanable, and comprising: an elomgated body
having distal and proximal ends: a shafi hale extending
coasially through the bady; & drive shalt remevably
disposed for reciprocal motten within the shaft hole,
and extending ourwardly thevefrem at least at the proxi-
mal «nd, the outwand cxtension of the shaft having a
com follower mounted theveon; a cam removably on-
gaging the cam follower to drive the cam follower in a
reciprocaling path co-axial of the body, a drive mecha-
nism far the cam, the drive mechanivm being at an angle
16 the axis of 1he shalt and body and remavable from the
body; and a peedle removably mounied on the distal
end of the drive shalt and extending throogh the reser
woir and cutwardly through the accsss hole, the needle
being adapted carry 10 m gquantity of the MNuid on the
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surface thereol: whereby epon reciprocativn of the
drive shaft by the cam the needie is caused 10 récipro-
catc and imject the carried Med under the skin of &
patisnt whose skin is in contact with (he distal eng of
the device: and whereby upon completion of the injec. £
tion the needle, drive shaft, grive mechenism and body
can all e reedily and rapidly separated from one an-
other for expedient and thorough cleaning.

BRIEF DESCRIPTION GF THE DREAWINGS 1o

FIG. 1is a perspective view of eomplete unit of one
embodiment of the deviee of his invention;
F1G. 2 & a sectional view taken on Line 22 of F1G.
1;
FIG. 3 is an enlarge sections! view taken oo Line 15
A3 of FIG, 2; and
FIG. 4 is an exploded side elevation view showing zll
of the components of the devices saparnted for cleaning.

DETAILED DESCRIFTION ANT FREFERRED 20
EMBODIMENTS

The device of Lhis invention overcomes the difficul-
ties of the prior art devices by incorporating & siructurs
which i readily disessembleabie for clesning and which
femovics key components from contect wilk polentially 13
contaminated fluids, both inks and bodily fluids, Here-
tafors few devices had even one of thete charareris
Hes, and most had nefther,

The device of this invention and its sperilion an;
most easily undecstood by refersnce o the drawings. 30
The overall device 2 is best ilfustreted in FIGS, 1 and 4.
Starting from the distal or patient-contact end & of the
device 1, there is first & tip sechion 6 which has an e
nal chanber & A portico of the tip section & tapers

aperator 1o fallow the destred pantern more easily. The
tapered end 10 has a hale 13 coaxial with the main part
of the devict and forming a pasage from the putside of
the device into the chamber 8, through which the distal
cod of the needle 14 passes. The proximal end of (he tip 40
section 6 has threads T6 to enablk it to be joined to the
neAt component, barre| 18,

ltis possible fhal chamber § could serve as a pesarvoir
in which a small sopply of ink (not shown) is retained,
for transfer to the necdle 14, However, bocause of the £5
tendency of inks 1o dry within the device, cspecially in
the enclosed shaft or neadls pasgages, in pragtics cham-
ber 8 witl find Hirle use as 3 reservoir. More prefemably,
ink is transferred to the needlo I by dipping the needle
into m wmell separate extermal conlamer of ink (not %0
shorwts} s that the ink i adsorbed onto the surface of
he atedlc 14, Chamber B then servas us g “knock-opt™
chamber 0 prevent any mk or bodily fluid whick mi-
£raecs up (he needle 14 or is carried o thraugh hale 12
by oeedle reciprocation or capillary actien from passing 35
any further into the device. The volume of the chambar
B is not critical, 12 long 25 it is of significantly greater
volume Lthan capillary size, and will normally be on the
order of abow 1-2 milliliters. Smaller volumes roay be
ussd, but larger volumes are less desirable, sinee they &0
enlarge the cuter dimensions of the tip seciion § and
take it more difficult 16 manipulate.

Barrel 1% is generally cylindrical, snd it threaded ar
itz distal end wilh threads 20 which mate with (hreads
16 of reservair 6 to form b fluid impervioos bartier. At &5
its proximal end barre] 18 i hollow and forms an ovEr-
lapping sealing fit wilh 3 coaxial axtension 22 of recipro-
cation unil 24, A fluid-tight seal is formed by at bzast one
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O-ring 26. The outer surface of barrel 18 may be
knurled or grooved as a1 28 to provide [or more sectre
gripping by the operator. The axact form, Yength and
dimenstons of the tapers shown in the illistrated pre-
ferred embodiment arc not eritical, and can be varisd ta
suir the size and cxact shape of epch variation of the
deviee,

Barrsl 18 also has a coaxial hals 30 Penttrating com-
Pletely through i, threngh which drive shaft 33 passes
tes connect to needle 14 through threaded joior M. Ac
the proximal eud of hale 30 is 2 second “knoek-out™
space 34, This is a funther safeguard to prevent ink or
bodily fluid which gets past chamber B {or is in chamber
8, if chusnber B is used as o reservoir) from pasting on
through hole 33 into the reciprocation chamber 49 and
from thers to the drive mechanism, Allernatively one
could install & gasket sorrounding shafi 22 ag the proxi-
mal end of hole 30, bel the gasket material waould havs
tr be selecked auch that it could sustain the constant
flexing resulting from reciprocation of shaft 32 without
degradation or loss of sexling Fanction.

The resiprocanon meochamsm iz housed in Tegiproca-
tion unit 24. Unit 4 has an interior bollgw chamber 40
through which drive shaft 32 passes. The extension 23
of unit 24 also has & coarla) hole 35 throogh which the
shelt 32 continges as illustrated. Mear the distal snd of
shaft 32 is can block 42, which has a peripheral groove
44 which scrves as the cam follower, Cam block 42 can
be formed integrally with the shaft 32 or can be farmed
scpanately and then fxedly joined to shaft 32, The inle-
Tigr volume of the chamber 46 js sufficiently large to
permit cam black 37 to reciprocate axially of the cham-
ber #0. Additional volume of chamber 40 desirable, x5
shown at 46 and 4§, 1o Hghten the device I and fo

~loward a small 6p-19 at the distal end 4-to enable the 3% facilitate removal of shalt 32 a5 deseribed below.

The proximal end 50 of device 2 is closed by Flug-44,
which forms &n wwverlapping sezling fiv sacured by O
ring £2. Flug 48 also has 2 coaxial hole 54 therethrough,
te which the proaimal end of shait 33 protrudes. Hole
54 serves a¢ an alignment bearing to mainin the coax.
isl alignment of shafi 32, in cooperation with kole 30
and to a lesser extent bole 32 Holes 12, 30, 38 and 56
also sorve as air vents 1o rllow the eniite devics o be
assembled in 2 liquid-tight configuration without caus-
g pressure build-up.

The drive mechanism s contained in howsing 55,
which iz disposed perpendicularly to the main axis of
the deviee 2 and shafi 32, The unit 24 has formed
theremn a perpendicular satengion 58 into which a neck
80 formed 2t the inward end of housing 56 fite, whers it
is retzined by O-ting 62.

Within housing 5 iy rotary motor &4, fere illusirsied
as & eooventional cleciric motor. It could, however, be
any other type of small rotary motor. Thoss skdled in
the art will be famitinr with the variows moton COMmET-
cially available angd will be readily able to selecl from
any of & number of quite svitble versions. Maotor 64
recgives elecitic power through wire pair 86, which
will be plugged inte & conventional electrical outlet (noe
shown) The cuter end of housing 54 is closed by cap
#8, through which wire pair 6§ patses via bale 70, Hole
70 may be sealed by an clastic grommet (oot shown) if
dezired. Venl slots 72 arc formed in housing 56 te pro-
vide pressure relisl when cap 68 choses the end of hous.
ing 55.

There will 2lsa be meant 1o $top and star motor 64,
In the ilivstirated embodiment 1his &= shown as shide
switch 75 mounted in the housing 56 and connecting the
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ends 66, of onc of the wires in pair &8, Altcrnately
wyilch 75 could Be an in-line switch monnted axternally
of the device 2 somewhere along wire pair 56, or & floor
monnted switeh ceniralled by the aperators foot, and
into which wire pair 65 ix plugged.

At the inward end of motor shalt 74 is eccentrically
momted cam T8 Cam Té extends into groove 44 in cam
Block 42. As motor shafi 74 twms, cam T8 rolsies in
circular path a¢ indicated by wrow 78 in FIG. 3
Groowe &4, acting a a cam follower, reciprocates axi-
Ay within chamber 40, simultansously reciprocating
shaft 32 and connecied needle 14 as indicated by dou-
ble-headed arrow BD. A neadle 14 raciprocaces, it alter-
nately moves into chamber 8 and picks up ink and then
meoves ouiwardly wilth the ink, punctures the patient’s
skin, and deposit the ink under the skin surface, Thus
with esch reciprocaticn, a guantity of ink is picled up
on Lthel partian of the surface of needle 14 which comes
within the chamber B. The surface of noedle 14 is exuen-
tially completely. covered with ink, and the reciprocs-
tton causes a continual flow of ink distelly aong the
neadle 14 and into the patisnt's skin.

It will be recogmeed thal while an slectric drive
mator which plugs into a conventional outlet is pre-
ferred and is the simplest embodiment, one could also
bave other forms of drive mechanisms. Gne sech could
be & 1loid drive motor, such as 2n air- or gas-driven
moor, which would be opergted By air or gas under
pressure from a sepply such as a poriable air tank or
fixed 2ir pipe. This type of smbodiment could be pre-
ferred where, for instance, consistent electric power
sources are nol available or where there s & hazard
from a spark or short circeil, One might also use a water
drive motor.

The ready Teeliny of chis devics 10 be aleaned, and

the abiliy of f1s struciure 10 prevent pensiraton of |

much of the gperation portden of the device by ink or
bodily fluids &5 evident from the drawings, particular)y
FIG. & Tip sacton 6 i5 easily unzcrawed from barrel 18
for emptying of residusl ink or bodily fuid which has
passad into chamber B and flushing out with a clewxner/s
disinfeciant fiquid. If chamber B 15 used ks & reservolr, it
<an then be refilled walh fresh mk froom an unéonlam-
inated supply. The remeining components - barrel 18,
unit 14, bousing 56 and caps 48 and 68, all disassembte
by merely being pulled apart. Remaval of housiog 56
from extention 58 simultanctusly removes ¢am 76 [am
groove 4, 2o that shall 32 can be moved diswally, Tor
unthreading from - neadle I, Meedle 14 can then be
removed [or cleaning, while shalt 32 is wilhdravn
through the proximal end of the devics aher removal of
cap 44, Diossambly and thorough cleaning of the im-
proved device of the present invenlion wre therefors
much simpler, quicker and more efficient than hat been
possible with the pricr art devices

1t will B scen that Because of ils offsct location, the
presence of the knock-out spaces ¥ and 38, and the
expanded shape of cam block 42, the drive mechanism
within housing 5 cannot come o contacl with ink of
bodily Muids. Consequently the pradlems of pror ant
devices with in-lme drive mechenisms relating 1o con-
aminslion of the drive mechinitm: and the zubse-
quently difficully in cleaning those mechanisms, simply
do not ocour inthe improved device of the present
invention, .

The device of the present invention may e made of
any suilable malerial or combination of materials which
will be ztruciurelly sound, resisient to inks and bodily
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fluids and substantially ooa-poreys Preterably the prin-
cipal companents will be made of metal, such 2¢ alumi-
niim or staindest steel, while the O-rings will be made of
medically aoceptable elastomers. Foriens of the device
my also be made of eogineering plasics in some cases,
but the drive shafi 32 and especially the nsedls 14 will
essenially always be made of metal.

Iv will e evident that there arc onmerous embodi-
ments of the dewiee which, while ot expressly de-
scribed above, wre clearly within the scope and spirit of
the invention, The above descripdon is therefore in-
tended 1o be sxernplery only, and the actoal scope of the
invention # b0 be detemoined solely from the appended
clnims.

1 ¢lnimn:

1. An intradermal injection evice for injecting fluid
under the skin of 2 patient, sald device being emily
disasgemble-abie and readily cleanable, and comprising-

wn clongsted body having distz] ang proximat ends;

& shalt hole extending coaxially through eaid body:

a drive shalt removably disposed for reciprocal mo-
ton within said shaft hole, sod extending out-
wardly therelzom at least 1 said proximal end, the
ootward cxtensign of said shaft having & cam fol-
lower moonied thercon;

A cam repvovably engaging s1id cam follower to doive
said cam follower in a reciprocating path co-axial
ol zaid body;

a dnive mechanism for sald cam, mid dave mecha-
st g AL an Angle o said axis of sebd shafl and
body and reqievable from said body:

a hallow Muid reservair for taid flod remowsbly
accached ro the detal snd of said body in 2 fluid-
nght manner, sajd reservoir having an aceess holes
1w the outside thereol aligned co-axially of said
thafi bale; and

a needle removably mognted on (e distal end of said
drive shaft and extending through said reservoir
and ounrwardly chrough sad access hole, said noe-
dle being adapted cerry 1ooa quentily of said Mwd
an a surface Lthereof:

wherchy wpen reciprocaton of said drive shalt by
snid cam said needls is caused o regiprocate and
inject said carred fluid under che skin of a patient
whosc skin is in contact with the distal snd of ssid
devies; and

wiherehy upon completion of sid injection said nes.
dle, drive shaft, drive mechanicm and body can all
be readily and rapidly separated from one angther
for expedient and thorsugh cleaning.

2. An miradermal mjection device as n claim P fur-
ther comprnsing means 19 retain the proximal end of said
shaft in co-axial agnment.

3 An intradermal injection device as in olaim 1
wherein said drive mochanism is aligned sobstantially
perpendicular 1o said axis of said shal and said body.

4, An intredermal inpection device At In elam 3
wiherein said dove mechanism comprises & mator with
& rotary shafl,

5 An intradermel injection device as in claim 4
whercin said cam comprizes an eccentrically mounted
eatension of said rotary shaft, and sapd cam follower
comprised & collar on said drive shalt and having a
peripheral groove into which said cam extends,

#. An intrzdermal injection device as in claim 4
wherein said motor i slacirically driven,

7. An intradermsl inpection devies &4 in claim 4
wherem said matsr is fuid driven.
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3. An intradermal injection devies as in claim 1
whersin sa3d body is formad of & ploradity of coatial
scctions femovebly joined together ina fluid-rght man.
ner.

P An intradermal injection device as in claim 8
wherein there is an enelosed spaee between the adjacen
ends of wdjscent sections, said space serving o prevent
fluid rransfer between said scotions.

10. An intraderma) injection device as in claim 8

[+

3

35

45
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B
wherein said Muid-tight manner of joining ar least one
sid coaxial saction &5 an overlapping saxling arrange-
ment with an adjicent section,
Il. An intradermal injection dovice as in claim 10
wherein each said overlapping teeling arrangement
includes an O-ring.
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United States Patent [ [11] Patent Number: 4,862,772
Piperato 451 Date of Patent: Sep. 5, 1989

[54] TAMPERPROOF, SINGLE USE, {57 ABSTRACT
DISPOSABLE TATTOO EQUIFMENT A tattoo needle bar holder and needle bar assembly is
[76] Inventor: Richard A. Piperate, 363 Portia St., fashioned so as to be economical to manufacture and
South Amboy, N.J. 08879 therefore readily disposable in order to promote sani-
tary conditions in the tattoo industry. The needle bar
21] Appl. No.: 288,448 holder is preferably formed from a plastic material in
[22] Filed: Dec. 22, 1988 order to render it incapable of withstanding sterilization
' processes involving .very high pressure and tempera-
[5i] Int Ci+ A61B 17/20  tures, which would render the holder incapable of fur-
[52] Us.CL 81/9.22; 206/363;  ther use. The material is preferably also stained by the
206/367, 604/110  inks pormally used in the industry, thereby serving to
[58] Field of Search .........ccrirnns 81/9.22, 9.2; 604/110, alert persons of any prior use. The caps which seal the
604/111, 192, 263; 206/363, 367, 438 assembly prior to use are preferably formed to require
[56) References Cited the breakage of a frangible portion upon removal in
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order to prevent the reinstailation of the caps. The
needle bar assembly is composed of several relatively
simple components for ease of manufacture, and con-
tains an eye and plastic or elastomer grommet at the
upper end of the needle bar for precise attachment to
the tattooing mechanism. The grommet is also of a
material which would be damaged under conditions of
extreme pressure and/or temperature, thereby render-
ing the needle bar assembly to which it is attached inca-
pable of further use if sterilization is attempted.

8 Claimg, I Drawing Sheet
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I

TAMPERPROOF, SINGLE USE, DISFOSATBLE
TATTOO EQUIPMENT

FIELD QF THE INVENTION

This invention relatzs geoerzlly 10 mprovements in
the art of aktooing, and more specifically o disposable
taftoo aquipment intended for a single ose combinesd
with a sterils tamperprool container serving as 2 portion
of the squioment

BACKGROUND OF THE INVENTION

The ant of tattoging has beeo knawn for 2 condder-
able period of tine. Fatents exist for ittooing apparabes
predating this apphmtmn by nearly a century; O"Reilly
115, Patent Mo, 464,501 is an example. Only relahm:ly
reoently, howdwer, has it become recognized that
toping may also be a source of disease through the I.ISE
of posterile oquipment. The atteoing process has since
become recognized z5 2 wehicle for the sprexd of such
dizsasss 2z serum hepatitis, and even mare recently,
acquired mtune deliciency syndrome, or AIDS.

The tattooing industry has suffered as a eesult olsoch
digeoveries, and although the vast majority of the indwe-
ry attezopts W provide sterile equipment, such cquip-
ment it complex and thersfors difficult 1o stenlize. Mo
patents of which the invantor is aware diretly address
this problem. While present equipment may be disposed
of after a single nse, therehy precluding any prodlems
invalving sterilimtion, the present materials and con-
structton of such sqeipment make such 2 practics pro-
hibitively costly. The nesd ariscs for reladvely cconom-
il cattecing squipmenl which s assured to be stcrile
priag 1o use by means of sealed containers and holders,
and materials and construction of which require dis-
posal after a single use.

DESCRIFTION OF THE RELATED ART

MNeedle bar holders and needle astemblies patterned
sl.nu!a:rh_.r %0 the present invention have been disclosed in
waripns patents. Mightingale (L5 Par Mo, 4155659
dmclos:aanmmann,gmhm:smaswcﬂ &5 & nesdle bar
Bolder mugh like thet of the present invention. The
hotder, however, is made and Intended for yse pnrarnly
with the apcompanying actmating mechanism, and fur-
ther would be unsuited for manufzcture from an coo-
oomically disposable, non - metallic material due to the
variony provisions for thrcaded mechanical fasteners,
such a3 set screws, which necessarily requite a rels-
tively hard material for durability. Whils claims ars
made for vardous (ypes of needlss, no improvement is
claimed for securing the associated needle bar within
the acteating mechantsa:.

Typically, the needle bars associated with such Je-
vices are similar b that diselosed n Yacownzr ULS.
Palenst No. 4,771,660, The oeadle bar discloted in this
patent conlams a loop formed integeally of the same
material as that of the remainder of the needle bar. Such
a loop allows relatvely loose wolerances amd fails o
provide any cushioning =ffect [or the direct metal w
preral contacy of the nesdle bar loop and achating
mechanism,

SUMMARY OF THE INYENTION

Accordingly, it is an object of the present invention
o provide tattoqing squipment which & cconemical to
manufacture.
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Tt is another objoct of the present invention to pro-
vide tattoo equipment which may be readily disposed of
after a single uss,

It iz an additional ohject of the present inventon
provide tatieo squipment at Teast a pondon of which is
of a material which causss it to be incapable of with-
standing the heat gnd pressiore nomally associaed with
the steriliranon peocess wsed for such equipoent, and
which thevefore must be discarded.

It % a Murther object of e present inveation (o pro-
vide tattoo equipment which is completely scated be-
fore gee and which xtal must be broken in order to be
vsed, thershy making gbvious the fact of prigr use and
alerting parsons of the need (or disposal,

Still another object of the present invention is to
provids tattoo squipment which in combination with
the above objects may make use of existing needls bars
and needles currently manufactured, as well as those
incorparated with the prescpt invention.

An additinnal object of the present invention i3 (o
provide i needle holder which et oaly serves as 2
partion of the stenle containar for the neadls and neadle
bar, but is also readily adaptable fo standard electrical
actuating equipment,

Another object of the present invention is to provide
improved tattoo needle bars gnd needles which are
telativaly simple 2nd sconomical (o manufactune.

With these and other objects in view which will more
rsadily appear a5 the nature of the invention is better
utiderstond, the invention consists in the ngvel combi-
pations and arrangement of parts hereinafter more fully
describad, ilustrated 3nd claimed with reference being
mads to the attachad drawings.

ERIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 i a perspective view of the needle holder and
caps in thedr closad, sealed state,

FIG. 2 iz an exploded perspectve view af the essem-
bly.

FIG. 3 is an exploded detail of 2 needle bar and tym-
ezl neadles.

Similar reference characters designate carresponding
parts throughout the several fgures of the drawings.

DESCRIFTION OF THE PEEFERRED
EMBODIMENT

Relerring now to the drawings, (he present invention
will be undersiood o relate 10 an impeovemcnt in tattoo
cuipment, particularly eelating bo the sanitztion of such
equipment, FIG. 1 of the drawings diccloses & sealed
coatainer t, insuring that the pesdle 13 or 13a and nee-
dle bar assembly 12 enclosed therein remain in 2 sterile
condition undl container 1 is opened. Mon - metallic
components of congainer 1, which consst of upper cap
2, lower cap 3, and necdie hotder tube 4, are preferably
formed of a plastic material for ease and sconomy of
manufacture, which allews dispesability of (the appara-
tus affer & single use, Components Comprising containes
1 may be formed of a material with a sufficiently low
melling poinl s0 a8 1o preclude sterilization by means of
wery high temperature and pestsure, (hus requining it
disposal and precluding more than a single use.

Upper cap 2 and lower cap ¥ are mechanically or
elherwise secired to necdle holder tube 4, which serves

" at a portion of containes 1 before caps 2 and 3 are re-

moved, Following the removal of caps 2 and 3, needle
holder (ube 4 canining noedle 13 or 132 and needle bar
assembly 12 may ba installed in a standard electrical
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tattooing device, not shown, for use as the standard
needle holder and grip for applying the tattgo.

Masdle holder tube 4 is provided with verious fes-
tures to cnable it b be suiteble for such purpose. The
portion 5 of tube 4 used as a grip during the application
of a tattoo is knurled or gtherwise roughened to provide
a surface of cefatively high faction coclMicent, and a
tubelar Hp 6, better shown in FIG. 2, & prefembly
formed of stainless sieel for durabilily and sanitation,

Zuch a Hp & may be fashioned for different types of 10

needles 13 or 132 usad in the (atiooing art. [n general,
ke 4 i3 formed in & size and shape suitzble for us= asa
tzfioo needls bar holder for the application of tartoos.

FIG. 2 aleo dischosss further dewdl relative to the
securing mechanism for upper and Iower caps 2 and 3.
Upper cap 2 contains a plurality of frangible extensions
T with widened portions 8, which engage mating recep-
tacles 9 within the upper portion of tube 4 vpon asserm-
bly, therehy containing needle T3 or 13 and neadle bar
assambly 12 within tube 4. Lower cap 3 congists of &
completely enclosed cxtension in order to fully protect
needle tip 14 o 142 of the needie bar assembly 12 as the
assembly 12 iz enclosed within sealed container 1.
Lower cap 3 is cquipped with a plurality of slots 10

%

M

which are fashioned to engage pins 11 on the lower 25

portion of tabe 4, (hus rataining aesdls har assambly 12
securely within the assembled contaings 1 io A sanilary
manner. Such slots 10 of cap 3 and pins 11 o0 halder 4
are preferably lshioned in such a way as to perma-
nently damags pins 11, thershy cawsing cap 3 o bs
ncapable of being reimstalled vpon holder 4 and alerting
potential users of the equipment of its prior use. This
may be done by forming stots 10 with a ralatively shal-

low stope 20 33 to sngage ping 11 pradually, god . then
forming upward portion I0g at the and of slot 10 10
securcly hold pina 11 of tube 4, In this way, cap 3 cannot
be removed once ingtalled without parmanently damag-
ing pins 11 and thereby precluding reassembly.

Megdle bar assembly 12 shows in FIF. 3 comprives
severad components which upon assembly are insiatled
within container 1. Needle 13 orlde is pralerably
formed of stainless steet, anare all other metallic compo-
oents of Lthe device, and may be formed as & “liner”
needle 13 with a single Lip 14, or a5 2 “shader” needle
132 vomprising a plurality of reladvely fine tips 1da,
Such a plurality of needls tips 14a comprising a
“shader” mesdle 133 may be retained as an agsenbly by
soeans of a band 134 or like device, Mesdle £3 or 137
may then e secured ta needle bar 16 by means of Jower
ferritle 15 in the case of “linec needls 13, or fermle 150
in the case of “ghader” needle 12z,

Meedle bar 16 is firted with an upper feroole 17 an s
end opposits that of needles 13 or 130, Upper faenile 17
containe an eye 18 intz which an elastomer grommet 19
may be inserted. Grommet 19 containg a smaller eye 20,
and thus provides a relatively presiss it batween peedls
bar L6 and wpper formule 17 and the oparating mecha-
nism of a ) apparatug, not shown. Each of the
melallic components of needle bar asembly 12 may ba
secured [gesther by crimping, silver solder, or ather
mEans.

During manufactuee each component &l the inven-
non is sierilized, and rocdle bar assemhly 12 iz placed
within tube 4 in 2 manner dlowing neadle tipy 14 or 142
10 provude from tubuslr Bp &, which is properly fash-
ened o acespt cither & “lingr™ needle 13 or a “shadar"
necdle 13a, Naedle bar assembly 12 & prevented from
passing through tubular tip 6 dus 1o the celatively larpe
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diameter of farrule 15 or 152 and further protected ina
sanitary manner by the installation of lgwer cap 3 which
is assembled to tube 4 by eans of ping £ engaging slows
10 of lower cap 3 and becoming locked into place
within portions 104 of slots 10, Upper cap 2 is fithed in
pace over upper ferrale 17 of needle assembly 12 con-
tained within tube ¢ by means of widened portions % of
cxtensions 7 of upper cap 2 sngaging mating recepiacles
¥ within tube 4. To funther insure the sterility of the
asserably it may of course be scaled within a contziner
of plastic ar other suitable matenal in @ sanner well
known w the art.

In order to use the deviee, any packaging is of course
remeved end upper cap 2 i3 removed frem tube 4 by
breaking frangible extensions 7, thereby capesing cyc 18
and grommet 19 of needls bar assambly 12, Holder 4
and eye 20 of grommet 1P of neodle bar assembly 12
may then be assembied with a standard electnicel oo
mechanism, lower cap ¥ removed, and the devics s
then ready for use

After use, the celatively low cost of needle helder
tube # in its preferred embodiment of plastic material
allows the economical disposal of the devies, Neadle
assennbly 12, comprising relatvely inexpensive parts
mather thae a fowr intricately machined components, is
alsy econgmicelly disposable, Further, by forming such
non - metallic parts as wpper and lower caps 2 and 3,
tube 4, 2nd grommet 19 of a plastic or clastomer mate-
rial of relatively low melting point, any altempt $0 sker-
itize the apparatus for funther wse will lzad to damage to
the abowe plastic or elastomer components therehy
rendering them unusable for lurther wse. In additian, the
stazelard inks or dycs commmaonly ussd in the witaging
art witl tond. 1o stain the plastic materials wssd, thus
providing obvious rokice that the device has been used
and should therefore be discarded.

It is o be understood that the present invention is not
limited 1o the sole embodiment described above, but
encompasses any and all embodiments within the scope
of the following claims.

I claim:

1. A dispesable mteon needle ascembly and needle bar
holder comprising:

& tubelar nesdle bar halder,

an upper and a lower cap sealing the upper and lowsar

ends respectively of said holder, and

2 tattoo needle assembly cantained thergin.

2. A disposable taltod peedle assembly and needle bar
holder according o claim 1 wherein:

ong or more of said proteclive caps are frangibly

attached bto wid noedle bar holder 30 a8 o canse
permange Jamage bo said caps or said holder upon
remenvel of =aid caps from said holder. therchy
rendening sald caps incapable of reinstallation upon
sad bolder,

A, A dispgsable tatton needle assembly and needle bar
halder accotding to claim 1 wherein:

said needle bar holder is Formed of a maredal incaps-

ble of withstanding (he temperatures and pressures
associated with sterilization miethads such as aukg-
claving, which attempt 21 sterilization woeld ren.
der said holder incapable of further use,

4. A disposable tatton needle assembly and pesdle bar
helder according wo claim 1 whersing

said needle bar holder is formed of & matenal readily

discalerad by the inks and dyes commonly used in
the ruioo industoy, thereby providing noties of use
after such use has eccurred.
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5. A disposable tattoo needle assembly and needle bar T. A disposable tattoo needle assembly and needle bar

. . - holder according to claim 6 wherein;
holder according to claim 1 wherein; said ferrule contains an eye, and

said needie bar holder contains a tip fashioned to said eye is fitted with a grommet, whereby said grom-
properly fit a given type of tattoo needle, depend- 5 met may provide a precise fit to a tattoo apparatus
ing upon the type of needle to be installed within actuating mechanism, thereby providing smooth

said needle bar holder at the time of manufacture. 3 OAPEE":;?;;Z Stzll‘tloge:gégl:a:.;sembly and needle bar
6. A disposable tattoo needle assembly and needle bar ¢ 1der according to claim 7 wherein;

holder according to claim 1 wherein; 10 said grommet is formed of a material incapable of
said assembly contains a needle bar formed of a Mttl;sdtandtlil:g mf;.te“?l?’efat“'}']@gd and pl:'essures 31530'
. ciated with sterilization methods such as autoclav-
'lengt h of round mfatalhc rod, and ing, which attempt at sterilization would render
said needle bar contains a ferrule formed as a separate said grommet incapable of further use.
component attached to said needle bar. 15 b
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PATENT SPECIFICATION @  1587%

S: (21) Application No. 52456/76 (22) Filed 16 December 1976
i) (23) Complete Specification filed 16 December 1977

I~ (44) Complete Specification published 8 April 1981

90 (51)INT.CL> B43K 5/00

o (52) Index at acceptance

DeP 106 ACD

(54) TATTOOING INSTRUMENT

(71) L KEI'H LANGLEY of 11, Greenhill  being reciprocable along this common axis. 45
Avenue, Barnsley, 8. Yorks, England, British do Preferably, the nozzle is provided with a
hereby declare the invention, for which I pray lateral opening (E), for the introduction of
that a patent may be granted to me, and the - paint, ink, or dye to the reservoir. A reservoir
method by which it is to be performed, to be (K) in the nozzle (D), also terminates at 2
particularly described in and by the following = : needle guiding bore (L), extended to the top of 50

statement: _ the nozzle (D), along ‘which bote paint, ink, or
This invention relates to tattooing instru- dye is conveyed during reciprocation of the
ments. i needle. - :
10 Known tattooing instruments comprises a . To the end of the grip is connected 2 motor

30

35

40

finger grip housing a needle which is vibrated support plate (S), which plate carries a housing 55
or reciprocated with respect to the instrument for an electric motor (F). An output shaft (A),

. e.g. by a small electric motor, the needle being . .of the motor extending radially with respect to

* dipped repeatedly into’ink, paint, or dye of a -~ - the axi rip and the needl ihect-

-+ desired colour; as the ink, paint, or dye, is used " “:ing rod 7 "end 4 the 7
‘up during the tattooing operation. Normally =+ motor, to fit onto a hole {(T), ina'mioforénd 60
several instruments are employed one for each disc located externally of the motor housing,
colour. which hole is non co-axial with respect to the

According to an aspect of the present inven-  axis of rofation of the output shaft of the

tion, a tattooing instrument comprises a nozzle  motor.
through which a tattooing needle is adapted to Preferably the motor housing (F), is cylindri- 65
pass, the nozzle having a reservoir, adapted in cal and preferably carries at one end one or

use to hold ink, paint, or dye to be transmitted  two projecting spigots, which are a press fit
to, and applied by, the needle which is recipro-  into suitably dimensioned holes (M) in the sup-

cated through a nozzle guide bore by means of  port plate (S). Remote from the support plate,
a cranked drive shaft connected to an electric the motor housing is provided with anend cap 70
motor. (U), having a jack plug socket (G), by which

- Thus, repeated dipping of the needle of an the instrument may be connected to a source of
instrament into ink, paint, or dye during the electric power, -
tattooing operation is eliminated and the WHAT ICLAIM IS;
tattooist need stop only occasionally to refill 1. A tattooing instrument comprising a 75

the reservoir or need not stop at all depending nozzle through which a tattooing needle is
on the capacity of the reservoir and the size of adapted to pass, the nozzle have a reservoir,

the area being tattooed. adapted in use to hold ink, paint, or dye to be
In the drawings: i transmitted to, and applied by, the needle
Fig. 1 is a front elevational view of a tattoo-  which is reciprocated through a nozzle guide 80
ing instrument according to the invention; " bore by means of a cranked drive shaft con-
Fig. 2 is a side elevational view of the instru-  nected to an electric motor.
ment of Fig. 1. 2. A device as described in the specification
In detail, the tattooing instrument comprises  and as in claim (1), and as substantially iflu-
a tubular finger grip (C), preferably knurled at strated in the accompanying drawings. 85

its exterior, and may optionally include a collar
{N). The grip (C), and a nozzle (D), being co-
axial and a needle or needles and conrod (H) KEITH LANGLEY

Printed for Her Majesty”s Stationery Office by MULTIPLEX techniques Itd., St. Mary Cray, Kent. 1981. Published at the
Patent Office, 25 Southampton Buildings, London WC2 1AY, from which copies may be obtained.
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United States Patent [16]

{111 Patent Number: 4,644,952

2,051,053 /1936 Motris ..
2,211,741  8/1940 Elwell
© 2,646,100 7/1953 Gibson ..

| US. PATENT DOCUMENTS

. 173/123
. 1737123
1737123

Patlpa et al. [45] Date of Patent: Feb. 24, 1987
[54] SURGiCAL OPERATING INSTRUMENT 3,280,921 10/1966 Bickford ................. - eewne 1737123
3,832,776 9/1974 Sawyer ... - 1287305
[75] Inventors Michael Patipa, West Palm Beach; 4,246,502 171981 Martinez ....... 128/305
. Thomas A, McMillan, North Palm 4,314,560 2/1982 Helfgott et al, e 12B7305
. Beach; Henry W, Mitchell, Palm 4,310,761 371982 Haddad ..c.ccoeeoecrmninnnnes . 128/305
. % Gardens, all of Fla. Primary Examiner—Robert Peshock
© .[73] Assignee: 'Paim Beach Medical Engincering, Assistant Examiner—J. Hakomaki
’ : o Inc., Teaneck, N.J. Anomey Agent, or Firm—Mandeville & Schweltzer
[21] Appl. No.: 702,500 51 " ABSTRACT _
[22] Filed: = Feb. 19, 1985 A compact surgical operating instrument, including an
(51) Tt €Lt .fienns : A6IF 17/32 elongated cylindrical housing supporting a projecting
[52]. . US. QL eoorrvsrinensivescrosenn. 128/305; 1287303 R;  Shaft which is mounted for reciprocation by a coaxially
T S 1737123  arranged cam.assembly rotated by a motor drive. The
s8] Fie!d Of Search ...o.ovvvcosce i 128/303 R, 305;  Camassembly includes two continuous, opposed, canted '
173/123 122, 116, 100 95 - cam surfaces which positively and alternatively diive
[56]- | . References Cited forwardly and rearwardly a cam follower mounted on

the inner end of said shaft, thereby converting rotation
of ‘the cam assembly to reclpmcal movement of said
shaft without the.use of return springs.-

4 Chiﬁs, 6 Drawing Figures
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1
SURGICAL OPERATING INSTRUMENT

TECHNICAL | FIELD

This invention rclates to an operating instrument
having 2 mechanism for moving an operating device,
such as a needle, with a reciprocating motion._

BACKGROUND ART

While operating instruments have been made in the

" past having a reciprocating shaft for reciprocal move-

ment of a needie or tool, no disclosure was found hav-
ing the construction of the present invention. Prior art .
uncovered ‘is listed below: U.S. Pat. Nos. 464,801;
4,031,783; 4,204,438; and 4,246,902. 15

DISCLOSURE OF INVENTION -

An object of the present invention is to provide an
instrument having 2 new and improved mechanism for
- the reciprocatior of an operating device, said mecha-

nism providing cams for positive forward and rearward |
movement of a reciprocating shaft, wnthout the use of 2

. spring return in one direction.

" Amother object «of the present invention is to provnde
a rotating cam assembly for transferring its rotative
movement to reciprocal movement of an operating
shaft; an operating, shaft has a cam follower at one end
posltwned radtally outwardly between two cam sur-
faces which reciprocate the operating shaft. '

A further object of the present invention is to provide
acam ass'embly having two cam members spaced apart
and fixed in 2 sleeve with two continuous cam surfaces
facing each other; 2 bore extends through one cam

- member to place the end of a shaft therethrough; a short
'shaft extends radially from the end of said shaft with a 35
cam follower mounted thereon to engage both continu-
ous cam surfaces; rotation of the matching cam. surfaces
control reciprocal movement of the shaft. )

Another object of the present invention is to provide -

. for covering or uncovering a part of the operating de- 40

. vice, or needle, during an operation to obtain a desired

-autward exposere of the operating device, or needle.

. BRIEF DESCRIPTION OF THE DRAWINGS .

- FIG. 1is a perspective wew of the surglcal operatmg 45
mstrument,
* -FIG. 2 is a longitudinal cross-secnonal view, taken
along line 2—2 of FIG. 1, of the surglcal operating
_instrument showing the electric motor, reciprocating
shaft assembly and connecting rotating cam assembly; 50
FIG. 3 is a rear end view of the surgical operatmg
msmlment shown in FIG. 1;
" FIG. 4 is an enlarged sectional view of the cam as-
sembly, with the cooperating rear end of the reciprocat-
* ing shaft assembly and dnve shaft of the electric motor
" shown in fall;
- FIG. 5is a view of the rear end of the rec:procatmg ]
shaft assembly shown in FIG. 4; and
FIG. 6 is a view taken on the line 6—6 of FIG. 2
- showmg the key in the shaft in 2 keyway ina bore of the
main housing. :

BEST MODE FOR CARRYING OUT THE
: INVENTION

A surgcal opemhng instrument accordmg to the

piesent invention is shown in FIG. 1. The surgical oper-

_ ating instrament comprises five main parts: (1) a main
housing 2; (2) an electric motor 4; (3) 2 reciprocating

&0
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‘ 2 .
shaft assembly 6; (4) a rotating cam assembly §; and (5)
an operating needle cover 10.

The main housing 2 includes a center cylindrical
section 12, a rearward end cap 14, and a forward recip-
rocating shaft support section 16, The center cylindrical
section E2 has an inner longitudinal bore 18 extending
fromt he rearward end, where it forms an open end 20,

- to a point adjacent the forward end, where an integral
* closed end 22 is formed. A cylindrical axial projection

24 of reduced diameter extends forwardly of the inte-
gral closed end 22 of the center cylindrical section 12,

said cylindrical axial projection 24 having external

threads 26 for a purpose to be hereinafter described. A

- forwardly facing annular surface 28 is formed on the
- outside of the integral closed end 22 between the exter-
" " nal threads 26 and the outer edge of the center cylindri-

cal section. 12. An axial bore 30 extends through the
integral closed end 22 and cylindrical axial projection
24, said axiat bore 30 having a longﬂudmal keyway 32
along its entire length.

The forward reciprocating shaft support section 16
has a rearward short cylindrical surface 34 having the

" same diameter as the center cylindrical- section 12, a

forward elongated cylindrical surface 36 of reduced
diameter, and a connecting conical surface 38. An open-
mg 40 extends axially through the forward reciprocat- -
ing shaft support section 16. .
The rearward part of the ope:nmg 40 is enlarged at 42
and internally threaded to receive the external threads
26 of cylindrical axial projection 24. A rearwardly fac-
ing annelar surface 44 is formed at the rearward end of
the rearward short cylindrical surface 34. The rear-
wardly facing annular surface 44 wiil face forwardly
facing annular surface 28 when external threads 26 of

~ cylindrical axisl projection 24 threadably engage the'

internally threaded forward part 42 of the opening 44.
The cylindrical axial projection 24 is shorter than the
forward part 42 of the opening 40 to permit the annular
surface 44 to meet the annular surface 28.

The opening 48 extends from the rear end of enlarged
forward part 42 having an -clongated part 46 with a
diameter which includes the depth of the longitudinal
keyway 32 of axial bore 30, to a point about 2.54 cm (]
inch) from the forward end of the forward reciprocat-
ing shaft sapport 16. The opening 40 extends the re-

" maining 2.54 ¢m (1 inch) having a diameter equal to the -

diameter of axlal bore 30 and has a longitudinal keyway
43 extendlng about 0.635 cm (4 inch) from the rearward
end of the clongated part 46, for a purpose to be hcrem-
after described. )
The reciprocating shaft assembly 6 has a reciprocat-
ing shaft 50 with a cam follower mechanism 60 mounted
on its rearward end, an operating needle 62 mounted on -
its forward end, and a pin 63 projecting from the side
thereof adjacent the forward end forming a key. While

.operating needle 62 is shown threaded into the end of

reciprocating shaft 50, it can be attached by other
known means. It can be seen that the reciprocating shaft

-56 when it is positioned in the center cylindrical section

12 and forward reciprocating shaft support section 16,
has a shdmg fit with axial bore 30 and the rear portion

-of the opening 40 which is formed having the diameter -

of axial bore 30. The pin, or key, 63 is positioped-in the
keyway 48 preventing rotation of the shaft 50, The cam
follower mechanism 68 is located in the forward part of
the inner longitudinal bore 18, and the forward end of
the reciprocating shaft 50, with the operating needle 62,
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is projecting from the forward end of the forward recip-
rocating shaft support section 16. The forward end of
the reciprocating shaft support section 16 is externally
threaded at 51 to receive internal threads 53 at the rear-
ward end of the operating needle cover 10. The needle
cover tapers forwardly and inwardly from the internal
threads 53, as a conical member 55, to a point along the
length of the operating needle 62, where a short cylin-
drical member 57 surrounds the needle 62 and acts as a
guide, leaving a desired neadle 62 projection. Cam fol-
lower mechanism 60 comprises 2 short shaft 61 extend-
ing 90° from the rear end of reciprocating shaft 50 with
a projecting axle member 64 having a bearing 66
mounted thereon. A snap ring 68 holds the inner race of
the bearing 66 on the axle member 64.

Rotating cam assembly 8, see FIG. 2, is formed hav-
ing a rearward cam member 70 and forward cam mem-
ber 72 fixedly mounted in a cage sleeve 74; cage sleeve
74 having a diameter smaller than the inner longitudinal
bore 18 so that it can be positioned in the forward part
thereof for rotation. While these three parts have been
brazed together, they may be fixed by other means, or
. formed a5 an integral unit. The rearward cam member
70 has a short cylindrical portion 76 with its forward
end comprising’a can face 78 around its outer portion
extending inwardly at approximately 90° to the inner
surface of cage sleeve 74, and a central bore 79. A rear-
ward axial projection 80 extends from its rearward end
. and has a bore 82 therein extending to a large diameter
bore 79 to receive a drive shaft 84 of the electric motor

-

1]

20

25

4. A set screw 86 in the axial projection 80 screws into -

the drive shaft 84 of the electric motor 4 so that the
electric motor 4 can rotate the rotating cam assembly 8.
Electric motor 4 is fixedly posttioned in the inner longi-
tudinal bore 18 rearwardly of the rotating cam assembly
8. Set screws 88 extend through the center cylindrical
section 12 into the housing 90 of the electric motor 4.
Rearward end cap 14 fits in open end 20 of cylindrical
. section 12 and is held therein by a set screw 87. Located
in an opening through the center of the end cap 14is an
electrical jack 47 having three openings 49 adapted to
receive a three-prong plug from a power source, and
earth ground, not shown. Two openings 49 have
contacts commected to the motor 4 to power it, and one
opening 49 is for the provision of a ground.

The forward cam member 72 has a short cylindrical
portion 92 with its rearward end comprising a cam face
. 94 dround its outer portion extending inwardly at ap-
proximately 90° to the inner surface of cage slesve 74,
and a large diameter bore 96 extending axially there-

through to receive the rearward end of the reciprocat-’

ing shaft 50. Large diameter bores 79 and 96 aid in
assembly of the reciprocating shaft assembly 6 within
the formed cam assembly 8. The forward end of the
large bore 96 intersects a short larger diameter bore 98
in the forward surface of the.short cylindrical portion
92 and forms an annular step where the bores 96 and 98
meet; the outer race of a bearing 100 being fixed in said
annutar step with the inner race being mounted for
small sliding movement with reciprocating shaft 50. In
assembly of the reciprocating shaft assembly 6, the inner
race of bearing 100 can be placed over reciprocating
shaft 50 before the pin 63 is fixed in place. The pin 63 is
shown fixed in a hole reciprocating shaft 50 (see FIG.
6). An opening 102 is placed in each side of the cage
sleeve 74 to did in the spacing of the cam faces 78 and
94, when the cam members 70 and 72 are being fixed to
the cage sleeve 74, and in assembly of the surgical oper-
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ating instrument. Cam faces 78 and 94 are equally
spaced from each other and spaced to permit a proper
operating dimension for the outer periphery of the bear-
ing 66 as the cam faces 78 and 94 actuate it.

The cam faces 78 and 94 form one continuous chan-
nel between them. This channel has a forward slant
from a rearwardmost position (see top of FIG. 4) lo-
cated towards the motor 4 (rearward part of operating
instrument) to a diametrically opposed forwardmost
position (see bottom of FIG. 4) located towards the
operating needle 62 (forward part of operating instru-
ment) and has a rearward slant back again to the rear-
wardmost position, with smooth transition between
reversing forward and rearward slants. As the cam
assembly 8 rotates the cam face 78, the portion of the
cam face 78 from the rearwardmost position to the
forwardmost position contacts cam follower mecha-
nism 60 and moves the reciprocating shaft 50 forwardly
the distance A between the rearwardmost position and
forwardmost position (see FIG. 4); the portion of the
cam face 94 from the forwardmost position to the rear-
wardmost position contacts cam follower mechanism
60 and moves the reciprocating shaft 50 rearwardly the
distance A between the forwardmost position and reae-
wardmost position. The length of movement of the
reciprocating shaft 50 can be changed by moving the
tocation of the forwardmost position or rearwardmost
position of the channel in a forward or rearward direc-

tion when forming the cam assembly 8. While one

method of forming the cam assembly 8 has been dis-
closed, other methods can be used.

I it is desired to have the reciprocating shaft 50 move
faster in one direction than the other, the relation of the
rearwardmost position and forwardmost position
around the continuous channel can be changed, making
one slant, or ramp, longer than the other. If the forward
slant, or ramp, is made short, the reciprocating shaft 50
will move forwardly faster than rearwardly, and if the
rearward slant, or ramp, is made short, the reciprocat-
ing shaft 50 wiil move rearwardly faster than for-
wardly.

It can be seen that as the cylindrical section 12 is
rotated in relation to the forward reciprocating shaft
support section 16, the needle cover 55 will move along
the operating needle 62, varying the amount of exposed
needle. A mechanism 110 has been placed between the
forwardly facing annular surface 28 and the cooperat-
ing rearwardly facing annular surface 44 to hold the
eylindrical section 12 and the reciprocating shaft sup-
port section 16 in a desired rotated position to obtain a
desired operating needle 62 exposure for an operation.

This mechanism 110 includes the location of four {4}
cylindrical bores 112 equally spaced around the rear-
wardly facing annular surface 44 extending into the
reciprocating shaft support section 16, and four (4)
indentations, or shallow rousded dents, 114, equally
spaced around the forwardly facing annuiar surface 28;
said shallow dents 114 and cylindrical bores 112 being
aligned at every one-quarter (1} turn of the cylindrical
section 12 with respect to the reciprocating shaft sup-
port section 16. A pin 116, having a rounded end and a
length of approximately one-third (1) of the depth of a
cylindricat bore 112, is placed in each cylindrical bore
112, with a spring 118 being placed between-each pin
116 and bottom of its cooperating cylindrical bore 112,
Each spring 118 forces the rounded end of its pin 116
against the forwardly facing annular surface 28, and
when the shallow rounded dents 114 are aligned with
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the cylindrical bores 112, the rounded end of each pin
116 is forced into a mating shallow rounded dent 114,
holding the cylindrical section 12 and the reciprocating
shaft support section 16 in that position.

We claim:

1. A compact surgical operatmg instrument oomprls-
ing
 (a) a generafly cylmdncal elongated housing an axial

: bore therein;

" (b) a shaft mounted in said housing for limited axial
reciprocable movement, the forward end of said
shaft projecting outwardly: through said bore;

. (€} a hollow cylindrical cam assembly mounted in
_ said housing in coaxial relation with said shaft i‘ar
rotation about said shaft;

(d) drive housing for rotating said cam assombly, ‘

{e) the rearward end of said shaft being connected to
-said cam assembly;

(f) said cam assembly havmg spaced, opposed for-
ward and rearward continunous cam surfaces;

{g) said forward cam surface having an opening’

therethrough; :

(h) the rearward end of said shaft extendmg through
- the opening of said forward cam surface;

(i) cam follower means mounted on the rearward end
of said shaft and being positioned between sald
facmg cam surfaces; :
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(i) said cam follower being displaced axially of said
housing by said cam surfaces to convert ratating
‘movement of said cam assembly to reciprocal
movement of said shaft. -

2. The operating instrument of claim 1, in which

{a) said spaced cam surfaces are mounted in a cage
sleeve;

(b) ome of said cam surfaces including center bore to

feceive said rearwa:d end of said shaft there-

, through

() seid cam surface being disposed in oppositely
canted, parallel places which intersect the longitu-
dinal axis of said shaft. .

3. The surgical instrument of claim 1, in'which

(a) said cam follower is in the form of a roller bearing;.

- (b) said .bearing havmg an inner race fixed to said.

shaft;
(c} said bearing havmg anouter rotatable surface
mounted between said two cam surfaces;

(d) one cam surface displacing said shaft in a first
direction and | . ‘
(€) the other cam surface displacing said shaft in the -

oppasite du'ecuon, thereby reciprocating said
shaft.
4. The operating instrument of claim 3, in which
{a) said cam surfaces are spaced a predetermined
distance equal to the diameter of said roller bear-
ing. e n e w
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