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- UNITED STATES PATENT OFFICE.
' GUY L MEAKER. OF CHICAGO, ILLINOIS, " -
~ ELECTROPLATING APPARATUS.

ot whom t may coneorn:
- Beit known that I, Guy L. MEAKER, a citi-

" No. 815,027

B o -L'Spéciﬁca,tiﬂn -bf.Lett"efs'Pﬁa_.tentt_-.'- o Patented March 13, 1066, ..

~ -zen of the United States, and a resident of

Yo

‘tures of myinvention embraces a tank for the |
eiectrolyte or plating-bath, an anode or an- |

- 2¢
odes connected with:one termirial of the elec-

30

~ sides or parts of such articles, : -~ -
.. 'The mvention consists in the matters here-
35. I 36 A IHOTE )
~ed out in the appended claims.

Chicago, in the county of Cook and State of
1linois, have invented certain new and use-
- ful Improvements in Electroplating Appara- |
- tus; and I do hereby declare that the follow-

1ng 1s a full, clear; and exact description
- thereof, reference being had to the accompa-~
nying drawings, and to the letters of refer-
ence marked thereon, which form a part of

| th‘ié specification.

~ T'his ;mnvention relates,to a new machine or

- apparatus adapted for use in the electrodepo-
15

sition of metal, and more especially designed

for use in plating or coating small metal arti-
- Cleswlthmetalsj SuCh as fIl_leel'OI"zmc.' o

+An apparatus embodying the main fea-

tric generator; a support for the articles to be

plated made’ of condteting material and in
“electrical connection with the other terminal
of saild generator, means for constantly mov-
- 1ing or advancing the articles relatively to the
anode or anodes or past the area of action of
~thesame, and means for effecting the turning
-~ over of the articles in their progressive move-
ment, so as to present all sides thereof to--
‘ward the anode or anodes, and' thereby pro-

- vide for the deposition of the coating on all

inafter set forth, and more particularly point-

In the accompanying drawings, Figure 1 is-

a plan view of an apparatus embodying my

~Invention.  Fig. 21s a central vertical Jongl-

..4.0

tudinal section thereof, taken on line 2 2 of |

Fig.'1. Fig. 3 is a cross-section thereof,

taken upon line 3 3 of Fig. 2. Fig. 4is a
cross-section thereof, taken upon line 4 4 of

~Fig. 2. Fig. 5 is a detail plan view of one

45

- for supporting said tray. . Fig. 6 is a view in
longitudinal section of the tray shown in Iig.
5. Fig. 71s a plan view of one end of a tray,
showing a construction in the supporting-
surface thereof differing somewhat from that
shown in Fig. 5. ¥Fig. 8 isa longitudinal sec-.
tion taken upon line 8 8 of Fig. 7. - Fig. 9isa |
- cross-sectional view taken upon line 9 9 of |
55 Fig. 7.  Iig. 10 is a sectional view of the end
" of the apparatus to which the articles fo be

PR

‘end of the shaking vibrating tray of the apps-

ratus, showing a modified form. of the means

1

receptacle of the apparatus.

. As shown in said drawings, A indicates a
‘tank orreceptacletocontaintheliquid-bathor

J,l‘

'Rlaté_d{are applied or fed, ShOWiﬁg.a construc-
‘tion 1n the means for actuating the feeding-

69-

eleetrolyte used in the plating operation, the *~

same being herein shown as having the form

of an elongated rectangular open-topped .

.trough. Within" said’ trough and located
| hear the bottom thereof, so that it shall be al-

65

ways covered by the electrolyte, is a horizon-

tally - disposed receptacle or tray B, which
troplated. The bottom or supporting sur-

reticulated character and is made of metal or

-serves as a support for thearticles to.be elec-

70*

| face B’ of said tray'is of open, foraminous, or .

conducting material. . Immersed within the .

electrolyte above said tray are a series of an-

odes C C C, consisting of pieces or plates. of
the metal of which the electrodeposited coat-
ing 1s formed. The anodes (' C C are con-
nected with one terminal of an electric gener-
ator, (indicated diagrammatically by D))

while the metallic supporting surface or bot-
tom of the .tray B is connected by suitable
-conductorswith the opposite pole of said elec- .
tric generator D, the construction being such
| that the current generated passes from the

generator I) through. the said anodes and the

75

8o

8t -

electrolyte, through the metal objects resting

from said metal supporting-surface to the

| other terminaluof the generator. In the par-.
| ticular construction shown in the drawings

the anodes C C C are supported by wires ¢

on the supporting-surface of the tray, and "

90

| from a COnducting-rod (7, connected by a -

conductor D! with the generator D, while to

the metal bottom of the tray B are connected
conductors b b, which are joined to a conduc-

tor D? leading

In connection with ;ﬂrie- tray or éi;p porthav-

[ ing a metallic bottom B’ arranged as de-
seribed devices are provided for.agitating,
‘jarring, or vibrating said tray in such man-

. e 95
_ from the opposite pole of the -
sald generator, L -

110

ner that the articles supported thereon will
be shifted or inoved constantly or intermit-

tingly in one direction; so that if said articles

be constantly supplied ot fed tooneend of the

tray they will through the vibratory move-
mentthereof be caused to move or travelend-

105 |

wise of the tray until discharged from the op-

posite énd thereof. Various forms of con--

struction in the tray andin actuating devices

to give movement thereto may be employed
for the 'P_urp()_se of 'eﬁecting a.constant or con- -

110
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‘tinuous movement or travel of the articles or | faces of the cams, and when the shoulders f

- objects to be plated -along or upon the tray.

- In the particular construction shown means
for this purpose are provided as follows: The

5 said tray is shown as consisting of a rectangu-

~ lar open wooden frame to wlhich the bottom
B’, which may be made of woven wire, 1s se-
‘cured atitsmargins. - Cross-barsB’areshown

- asextending across the frame of the tray below
1o the bottom B’ to prevent the latter from sag--
 ging or to keep 1t level.. The tray is sup-
ported in the receptacle A in such manner

* that it .may havé a herizontal endwise-re-
ciprocatory movement. The supporting de-
vices illustrated consist of twometalrods E 15,
extending horizontally across the tank a
 short distance above the bottom thereof and
which are supported at their ends on the side
walls of the tank. The tray rests and shdes
upon said rods, its -side frame-pieces being
provided with metal guides & l:E preferably
made of U form, with their upper and lower
“horizontal parts above
contact with the top

20

and bottom surfaces
- 2%
guides in engagement with the rodswhile free
~ to move horizontally in an endwise direction.
Devices for giving endwise reciprocator
motion to the said tray are provided: as fol-
30 lows: Mounted upon the receptacle A at the
~ receiving or feeding -end thereof is a horizon-
- tal transverse shaft F. Said shaft i1s pro-
~ vided with two cams F’ F’, each having a
volute cam-surface and an abrupt or radial
35 shoulder 7 at one point in its circumierence.
‘A horizontal transverse rock-shaft G 1s ar-
" ranged at the reéar and above the shaft I, the
 same being, as herein shown, supported 1n
- gstandards ¢.¢g, which rise from the side walls
of the receptacle A.” Mounted on said rock-
shaft G are two vertically-disposed levers H
H, which are pivotally connected at their up-’
ver ends with the rock-shaft and which are
arranged in the same vertical planes with the
cams B’ F/. - Said levers H H extend at their
. lower ends below the level of the shaft F and
are connected at said lower ends with the ad-.
jacent end of the tray Bby means ¢t connect-
ing-rods & k. The leversHi H ar  provided
with shoulders &’ k' and are adapted to bear

40

50

at their parts above said slioulders: against.

~ the rear marginsof the camsE’ F/. 'Thesaid
levers H H are herein shown as held in con--
tact with said cams by means of suitably-ap-
plied springs, herein shown ashaving the form-
of spirally-formed contractile springs I I,
'which are attached to a rod I’, extending
across the receptacle and connected with a
cross-bar 12, which is attached to and extends
between the two levers H H near the lower

55

6o

ends thereof. The shoulders 2’ k’ of the le-

~ vers H are so arranged with respect tu the

 ghoulders 1 f of the cams that as the cams are |

rotated the levers H will be thrown back-
65 wardly through the action of the volute sur-

and below the rodsin |-

thereof, so that the tray will be held by said |

there

reach the said shoulders A’ &’ the levers wii{

be drawn suddenly or quickly forward by the
action of the springs IqI. This arrangement -
of the parts produces an endwise movement jo.
or travel on the tray of articles resting there-

‘on, the tray being moved slowlyinabackward

or rearward direction by the action of the
volute portions of the cam and tray being
thrown suddenly or quickly forward when 7,
the shoulders of the cams pass the shoulders -
on the levers, so as to .give a quick or rapid
forward movement to the tray with the arti-
cles thereon. The sudden advance move-
ment and stop{)age of the tray when the 8o
shoulder on the lever drops over the shoulder

on the cam imparts rapid forward movement
to the articles on the-tiay; which continues
when the movement:61 ft'ge tray 1s arrested,
and thereby produces intermittent forward 8s

“movement of the articles on-the tray so long

as the saine continues to vibrate. ;,
Devices for feeding the articles to be elece” " -~
troplated to the vibrating tray and for re- |
moving the articles from the delivery or tail go
end of the tray are provided as follows: As™
shown in Figs. 1 and 2, a feed-receptacle J1s -

supported on the tray B above the receiving

end of the same, said receptacle being sup-
ported a sufficient distance above the tray to g5

be above the surface of the liquid in the tank

A-angin pasition convenient for the delivery
to of the articles to be operated upon.
The feceptacle J is open at its side which

overhangs the feed end of the tray and 1s roo
slightly inclined downward toward its open .
‘sice, so that articles resting on 1its bottom
may fall freely from its forward edge, which

latter extencs across the full width of the
tray. It follows that the articles delivered 105
to the feed-receptacle and spread thereon by

a 1a,rring movement imparted to the same

will be distributed over the full width of the

receptacle, or substantially so, and will thus

be delivered to the tray throughout the full r10
width thereof. The said receptacle J ben

in this instance attached to or Supporteg

upon thé tray partakes of its jarring or vi-

‘bratory movement, so that articles delivered
to or thrown upon the bottom of the recepta- 115
“cle will be continuously moved or shifted to-
“ward the forward end of the receptacle and
“will be thereby caused to fall from the same
upon the perforated or reticulated bottom of
‘the tray. In the particular construction rzo

shown in said Figs. 1 and 2 the tray is made -

‘acjustable in its inclination with respect to

the tray, so that the bottom of said recepta- -

‘cle may be inclined to a greater or less extent .

toward its forward or discharged edge, the 125
intent being-that the receptacle should be
adjusted to g-greater or less angle for the pur-
pose of increasing or decreasing the rate of

feed of the articles to the tray, such adjust-
| ment of the angular position of the bottom of 130
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the tray being required by reason of different
character of the articles or ‘their capability of
-easlly moving or rolling when resting on a
fiat surface. “According to the details ofcon-

- 5 struction illustrated in the drawing the said
- receptacle J is supported from the side frame-

- pieces of the tray ‘B by means of standards
. 1.7', and the tray is connected with the for-
‘ward standard by means of hinged connec-

1o tions j*, while the rear end of the tray is pro--

vided with hinged braces 7%, which may beé

placed in either one of the series of teeth or |

- notches 7%, formed in the rear standards §/ for
the purpose of elevating the rear of the re-

15 ceptacle to a greater or less extent, as de-
Csived. - T - T

. For conveying away or out of the tank the
‘aruvles aischarged from’ the rear or: tail end

of the 'tra,y_ B 3 1 h&V{-} shown an elldles's _tra-v 81— 1

20 ing conveyer-belt K, which is trained over

. rollers K’ K?, the roller K’ being located near

l
|

. the bottom of the tank beneath the discharge
end of the tray B, while the roller K2 is lo-
cated ‘above and outside of the rear end wall

25 of said tank. Devices for criving- the belt

- K (illustrated) consist of a driving-belt L,

~ tramed over a pulley ! on the shaft F, and a

~ like belt-pulley ¥ on the shaft of the pulley

. K2 Baid belt X is shown as proviced with

‘30 c¢ross slats or ridges by which the articles de--

~ posited on the lower ‘end thereof are held

from slipping backward on and are carried

. upwardly with the conveyer-belt. A hop-

per M, secured to the discharge end of the |

- 35 tank A below the roller K? is adapted to re-
~ ceive the articles as they fall from:said belt

. and discharge them into asultable receptacle.
- While the feed -receptacle.J is-shown in |

- Figs. 1 and 2 as mounted on the tray B and
40 moving therewith, yet this constructionisnot.
- essential, and se’d receptacle may be other-

wise supported and given a vibratory move-

. ment as required for producing constant feed

. tor delivery of the articles therefrom to the
45 tray by any suitable device adapted for the
purpose; as,for instance, in Fig. 10 is shown

a receptacle J’, which recéptacle is pivotally |

mounted near its forward or discharge end

_+ " upon 3 horizontal transverse pivot-rod J?,
50 which is attached at its'ends to the side walls
of the tank A and extends across the same.
. .The rear end. of said receptacle J’ in this
_instance rests. upon the two cams ¥/ ¥/ and
~ 1ts rear end is so located with respect to the
55 abrupt surfaces or shoulders of said cams
- that said rear end of the tray will be lifted by
~ the volute surfaces of the cams as the latter.

revolve and will when the abrupt surfaces of

" the cams pass the rear edge of the tray drop

60 past said abrupt surfaces; and thus producea |

~articles from the receptacle. -~ S
- In connection with the means described
- foreffecting a continuous travel or movement
65. of the articles undergoing-the electroplating

- jarring movement to effect the feed of the

F

1B 0p_era_;tion. ‘a,_long or over the | s'upp'orti_ng—sur-
face on which they rest T have provided

~means by which the articles may be continu-

‘cles more irregular in.$hape or which are flat-
sided and which by their shape will in their

‘as they successively pass over the several.
transverse ridges on the tray-bottom.
- In Kigs. 7, 8, and 9 I have shown another

1

ally turned or-shifted in position with respect

to the sides thereof which are uppermost, so

‘that all portions of the articles will be equally . .
presented toward the anodes and will equally

| receive the deposits of plating metal. (ll _
-case of articles which are more or less of sym-

metrical form and will tend by reason of their

| shape to roll over or rotate upon the bottom
‘of the tray.as they advance no special provi-
s1on will be required to'effect the continuous

turming of the articles; but in the case of arti-

79

n the

forward movement naturally tend to main-
tain. one position upon and to slide over or =

along the bottom of the tray without turnhﬁ:Ir

over 1t will be necessary to provide speci

means for turning the articles as they move

or advance on the tray. In one form of the

tray B (shown in Figs. 5 and 6) its bottom is

transversely corrugated -or ridged, and so
shaped as to form a series of inclines %’ &’ b
and connecting upright ‘portions or abrupt

shoulders 8% 52, which extend from side to:

side thereof, the said shoulders facing toward

the rear or discharge end of the tray. “When
in the use of the tray thus made articles are
being plated, such as nuts, which have flat

sidés'and which are liable to slide on the sup-

porting-surfaces of the tray-bottom without

turning over the article will rise on the in-
clines of the corrugations and as they fall

9o

95

100

| over the vertical shoulders thereof will be

turned. over. or reversed in position, thereby

insuring the constant turning of the articles

| 1'6_5 -

‘construction in the tray-bottom wherein the

are flat. *- All of the sections are, however, in-
clined with their highest portions or edges’

-corrugated surtace on angular or oblique po-
| sitions and will by reason .of the. vibratory .
motion given to the tray -constantly change
thewr positions as they move along the sup-

same is divided into rectangular sections b°
b*, of which the séctions b* are longitudinally

‘corrugated, while the intervening sections 8°

nearest the discharge end of the tray and sep-

arated from each other by vertical transverse .
shoulders b°. - The advantage gained by mak-
ing' the supporting surface or part of the

1190

ity

same of corrugated form is that flat-sided ar-
ticles, such as nuts, will be supported by the

1207

porting-surface of the tray. Moreover, by

making the alternateé sections of corrugated

and flat form articles,such as nuts or thelike,
“having flat sides parallel with and at right an-
1 gles to.each other will during-a part of their

25 - .

“journey: along the tray be supported with

their flat sides horizontal and at other times
| with their flat sides in angular position to.a-

E30
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sorizontal plene, thereby insuring greater |
wpiformity in the deposition of the metal,
which is deposited most-thickly on those sur-

foicen of the objects which are directed toward | terial, and means for giving endwise vibra-
tory miotion to said tray.constructed to ad-

vance articles resting on the tray-bottom

#"the anodes-above them. . Tt will of course be
" imderstood “that a tray - bottom made as
~ ghown'in Figs. 7 and 8 may be composed of
woven- wire' or. of finely - perforated sheet
 metel, or it mey be made OF sheet metal not
soperforated. . - 0 0T
~ While the use of a perforated, foraminated, -

- ¢r reticulated supporting-surface for the arti-.
" cles'ta be eléctroplated is preferred because a

" supporting-surface of this kind will-afford the |

¥z necessary metallic connection between the
- said ‘articles resting on the surface and the
~ ‘conductors-which lead to the generator ordy-
‘pamo and will at the same time msure the
maintenance of constant contact of the liquid

- 20 of the bath with parts of the surface of said
- - ‘articles; yet this construction is not essential,
- ‘and a supporting-surface of sheet metal ma
~beused, especially if thesamebe of corrugated

~ ‘form; as shown in Figs. 7, & and 9, or other-
25 wise shaped to facilitate the turning of the

articles and the presentation of all sides there- |

of upwardly or toward anodes as said articles

are¢ moved or shifted along the tray. -~
. One.important feature of my invention 1s
30 embraced in meansfor supporting the objects
" or articles tobe electroplated within the elec-
troplating-bath in connection with means for
— moﬁﬁi or shifting the siid articles along or
. through the bath duribg the plating process,
+ and-so far as said broad feature of construc-
tion-is concerned I do'not wish to be limited
1o the particular details or arrangement of
warts herein illustrated and above described.
- Another important feature of my inven-

.. tion is embodied in an apparatus embracin
in connection with such means for bodily
moving or shifting the articles of means for
‘turning over the same during their forward

- or bodily progressive movement.

45 . Other features of construction illustrated
" “rand described also constituté important fea-

- tures of my invention and are pointed out as |

" such in the appended claims.
- I claim as my invention—

co 1. -An electroplating apparatus comprising |

8 tank for containing an electrolyte, s -{ray

for supporting the articles to be plated, the
bottom of which is made of conducting ma-

from one end of the tray to the other.

55 -

2. An electroplating apparatus embracing -

a tank contalning an électrolyte, 8 generator,
an anode, a tray for supporting the articles
to be treated, the bottom of which constitut-
ing the cathode-terminal and means for giv-
ing endwise vibratory motion to said tray;
the supporting - surface of the tray having

transverse shoulders to effect the turning of

the said articles during their progressive
movement. |

3. An electroplating apparatus compris-
ing a tank contaning an electrolyte, a gener-
ator, an anode, a tray for supporting the arti-

6o
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cles to be plated, the bottom of which consti- .

y | tutes the cathode-terminal, and means for

giving endwise vibratory movement to said
tray adapted to afford a slow rearward and

rapid forward movement of the same. |
4. An electroplating apparatus compris-

| ing a tank containing an electrolyte, a gener-

ator, an anode, a tray for supporting the arti-
cles to be plated, said tray having a bottom
which constitutes the cathode-terminal, and
means for giving vibratory movement to said

tray, the said bottom of the tray being of

ridged or corrugated form. .
5. An electroplating apparatus compris-
ing a tank containing an electrolyte, a hori-

‘zontally-moving tray located in said tank,

| and means for giving endwise vibratory move-

ment to said tray, embracing a rotating cam
having an abrupt shoulder and a lever which
is acted upon by said cam and which is con-
nected with said tray.

4+

. In testimony that I claim the foregoing as’

my invention I affix my signature, i pres-
ence of two witnesses, this 19th day of De-
cember, A. D. 1904. '

GUY L. MEAKER.

Witnesses:
C. CLARENCE POOLE,
Gy ]?\{ ‘WILKINS.

b
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