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JNITED STATES PATENT OFFICE 
2,469,470 

PLATING INACHINE 

Nelson H. Stageoch, Westfield, N. S., assignor to 
Wester Electric Company, incorporated, New 
York, N. Y., a corecration of New York 

Application November 1, 1944, Serial No. 56,405 
(C. 204-98) 2 (Cairns. 

This invention relates to plating machines, and 
more particularly to machines for piating quartz 
Crystal elements. 
In certain types of communication equipment, 

quartz Crystal elements cut into various sizes 
and COintours are to for in parts of electrical units. 
These crystal elements are to receive metallic 
coatings of Selected conductive materials such as 
gold or Silver and it has been found advantageous 
to provide a variable means through the aid of 
which groups of such elements can be successively 
plated. 
An object of the invention is to provide a plat 

ing machine which is simple in structure, efficient 
in Operation and highly variable, depending upon 
the number of articles to be coated during each 
operating cycle. 
With this and other objects in view, the in 

Vention comprises a plating tank, including a 
plating Solution, means operable to move selected 
numbers of articles successively into and out of 
the plating tank and means to condition the plat 
ing material to plate varied numbers of articles 
Simultaneously. 
Other objects and advantages will be found in 

the following detailed description when consid 
ered in conjunction with the accompanied draw 
ings, wherein 

Fig. 1 is a fragmentary front elevational view 
of the plating machine; 

Fig. 2 is a fragmentary top plan view of the 
plating machine, portions thereof being shown in 
Section; 

Fig. 3 is a vertical sectional view taken substan 
tially along the line 3-3 of Fig. 2; 

Fig. 4 is a vertical sectional view taken along 
the line 4-3 of Fig. 3; 

Fig. 5 is a fragmentary detailed view of a por 
tion of the holder and one of the articles to be 
plated; and 

Fig. 6 is a wiring diagram illustrating the con 
trol circuits for the plating operation. 

Referring now to the drawings, attention is first 
directed to the purpose of the machine. The 
articles to be plated, are in the present embodi 
ment, crystal elements supported by wires 
from insulating members 2, the latter having 
terminals receivable in split tubes 4 which are 
carried by racks or holders : 5. In the present 
illustration, there are five pairs of these split, 
tubes 4 denoting five positions for crystal ele 
ments or articles on each rack 5. In the 
machine, there are four operating positions, 
namely, a cleaning or washing position it, a 
plating position 8, a rinsing position 9 and a 
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drying position 2. The holders or racks 5 are 
manually disposed at the first operating position 

where the elements or articles ) are washed. 
iduring this time, similar racks 5 are disposed at 

the plating position 8, the rinsing position 9 and 
the drying position 23, they having been moved 
into and out of the 9receding positions. Adjacent 
tile drying position 23, Spaced receiving slides 2 
are disposed, provided with stops 22 at their 
OWer ends and having inclined Surfaces 23 to 
receive the racks successively and allow them to 
move downwardly thereon limited by the stops 
22. An operating mechanism is provided to simul 
taneously lift the racks at all of the operating 
positions, move then through similar arcs and 
deposit them at their next adjacent positions, 
In other Words, the rack at position 7 will be 
noved to the plating position 8, while the rack 
previously disposed at the plating position 8 will 
be noved to the rinsing position 9, the rack pre 
viously disposed at position 9 will be moved to 
the drying position 28 and the rack previously 
disposed at the drying position 2 Will be trans 
ferred to the slides 2. 

Considering now the detailed structure of the 
machine, it will be noted by viewing Figs. 1 and 2 
that the positions 7 and 9 include outer tanks 
25 and inner tanks 26. The inner tanks 26 are 
smaller than the outer tanks, but are of greater 
height so that the fluids fed to the inner tanks 
may overflow into the outer tanks. A supply line 
28 has connecting lines 39 and 30 in which valves 
3 and 32 are disposed. Leading from the valves 
3 and 32 are flexible lines 33 and 34 which have 
their forward ends connected to perforated tubes 
35 and 36, the latter extending adjacent both sides 
and one end of their respective inner tanks 26. 
Through this means, a continuous supply of fluid, 
such as water, is directed to the washing position 

and the rinsing position 9, namely, the inner 
tanks 26 thereof, under the control of their re 
spective valves 3 and 32. The outer tanks 25 
are provided with drain pipes 38 leading to a 
main drain 39. 
Attention at this time is directed to the racks 5 

which are identical in structure and a multi 
plicity thereof being provided so that groups of 
crystal elements may be assembled in the Split 
tubes 4 thereof to be placed in readiness for 
Inovement through the plating machine. Con 
sider, for example, the rack shown in Fig. 4, the 
central portion of which has the split metallic 
tubes 4 mounted therein at spaced positions. 
Legs are provided at the ends of the central 
portion and to the outer surfaces of the legs, in 
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verted W-shaped members A are secured. Pock 
ets 42 having outwardly flared upper portions 43 
are mounted at each of the positions if, 8, and 
is and disposed like distances apart to receive 
the legs of the racks as they are transferred 
thereto during the operating cycles of the 
machine. 
The plating position 8 includes a structure 

similar to the washing position 7 and the rins 
ing position 9 in that it has an inner tank (5 
and an outer tank 46. An electrolyte solution or 
plating bath 47 is provided for the plating tank 
45 through a supply line 48, which leads from a 
pump (not shown) through a hook shaped pipe 
49 and into the inner tank 45. An overflow pipe 
50 leads from the outer tank 47 to the pump (not 
shown). At the plating position, the cup shaped 
members 42 are provided with cutaway portions 
43 to receive resilient contacts 44 so that electri 
cal contact may be made through the racks 5 
as they are successively brought into this position. 
Further description of this electrical connection 
of the racks through the contacts 44 and the 
plating bath will be set forth in the description 
of the control circuit (Fig. 6) and during the de 
scription of the operation of the machine. 
The drying position 28 includes spaced per 

forated pipes 55 which lead to a common Supply 
line 56 through the aid of a connection 57. A 
valve 58, of the normally closed type operated 
into open position through the energization of 
a solenoid 59, controls air under pressure through 
the line 56 and through the perforated lines 
55 to direct streams of air to both sides of a series 
of articles or elements 0 when transferred to 
the drying position from the rinsing position 9. 
A switch 60 of the normally open type, and dis 
posed in a circuit to control the operation of the 
Solenoid 59, is actuable into closed position 
through the aid of a plunger 6 and a resilient 
arm 62 when the adjacent leg 40 of a rack is 
disposed in the adjacent supports 63 thereof. The 
supports 63 are disposed at the ends of the drying 
position and are of the contour shown in Fig. 5, 
with the exception that only one is apertured for 
the switch plunger 6. 
The power means for the Operating mechanism 

of the machine includes a motor , which drives 
a reduction gear unit 7 through a belt and pull 
ley connection 2. A pinion 73 is mounted upon 
the output shaft 74 of the unit 7 and interen 
gages a gear 75. The gear 75 is mounted upon 
a shaft 6 and has a segmental gear 7 fixed 
thereto and rotatable therewith, through the aid 
of screws 8. The gear 77 is of the contour shown 
in Fig. 3 with a series of teeth 79 at one portion 
thereof, the remaining periphery of the gear be 
ing Smooth as indicated at 80. The gear is 
positioned to engage a gear 8 provided with 
equally Spaced arcuate portions 82 for engage 
ment with the surface 80 and intermediate groups 
of teeth 83 for interengagement with the teeth 
9. The gear 8 is mounted upon a shaft 85, 

the latter being journalled in suitable supports 
including a bracket 86. The gear 8 has a gear 
88 fixed thereto by suitable means, such as screws 
89 and is rotatable with the shaft 85. The gear 
88 interengages a pinion 90, the latter being 
fixedly mounted upon a shaft 9. The shaft 9i 
extends the full width of the apparatus between 
the rinsing position 9 and the drying position 
20 and has its ends suitably journalled in bear 
ings of a frame 92. Other shafts 93, 94 and 95 
similar to the shaft 9 are respectively positioned 
between Washing and plating stations T and 
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4 
f8, between the plating and rinsing stations f8 
and 9 and beyond the drying station. 20. The 
shaft 9 is directly connected to the power means 
through the pinion 90 and it has fixedly mounted 
thereon, a gear 97 which interengages idler gears 
98 and 99. The idler gear 99 drives a gear 00, 
which is fixedly mounted upon a shaft 95, While 
the idler gear 98 drives a gear 0, which is fix 
edly mounted upon the shaft 94. Through the 
aid of an idler gear iO2, interposed between the 
gear e? and a gear 3, which is fixedly mounted 
upon the shaft 93, the latter may be rotated. 
Through this train of gears extending from the 
output shaft 4 of the unit 7, to the Shaft 93, 
the shafts 93, 94, 9 and 95 are rotated in unison 
at predetermined time intervals. Furthermore, 
each of these shafts has a pair of arms 05 with 
inwardly projecting fingers 66 to move into the 
pockets of the inverted V-shaped members 4 to 
transfer the racks 5 from one position to an 
other. 
A pinion (7 is mounted upon the outer end of 

the shaft 93 and interengages a gear 98, the 
latter being rotatably mounted upon a stub shaft 

99. A cam i? 0, rigidly secured to gear 8 as 
shown in Fig. 2, is mounted upon the shaft 09 
and has the contour shown in Figs. 3 and 6. This 
cam is positioned to engage a roller i of a 
SWitch 2. A switch 2 is of the normally open 
type and when the roller is positioned to ride 
upon the low portion of the cam, the SWitch Will 
remain open, it being closed, however, by the 
high portion of the cam 6. The ratio between 
pinion () of the gear 08 is two-to-one causing 
the switch 2 to be closed during every other 
cycle of operation of the machine. A can 4 
mounted upon the outer end of the shaft 94 has 
a single high point 5 positioned to engage a 
roller 6 of a switch 7. The switch f is 
similar to the Switch 2 in that it is of the nor 
mally open type, operated by the cam 4 for 
a short period of time during each cycle of Op 
eration of the machine. 

Attention is now directed to Fig. 6. The plat 
ing solution is under the control of the electrical 
circuit shown in this figure aided by the cams ) 
and f4. It is important that the plating cir 
cuit be varied to vary the electrical current pass 
ing through the plating bath or electrolyte solu 
tion, depending upon the number of crystals or 
articles being coated. 
In the wiring diagram shown in Fig. 6 there 

are two control units 20 and 2 which are com 
mercially known as electrical timers. It is be 
lieved that a detailed description and illustration 
of these timers are unnecessary for a clear un 
derstanding of the invention. They employ the 
conventional motor driven means to close their 
respective SWitches 22 and 23, immediately upon 
the closing of their main circuits, and to cause 
opening of their respective Switches after given 
lengths of time. The electrical energies for the 
timing units are supplied through lines 24 and 
25 respectively. The main circuits for the units 
20 and 2 are respectively under the control of 

a break contact 26 and a make contact 27 of 
a relay f28. These circuits are also under the 
control of the switch and the cam 4. When 
the relay 28 is deenergized, the circuit through 
the normally closed contact 26 is completed by 
the switch 7. Thus, the unit 20 may be ren 
dered effective upon the closing of the switch 
through the operation of the cam 4. This com 
pletes a circuit to the unit 20 to cause the unit 
to start functioning and immediately close the 
SWitch 22. 
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The relay 28 is included in a circuit which is 
under the control of the Switch 32 and the can 
8. Although the can is driven to close the 
Switch at a given inne interval during each 
cycle of operation of the machine, the can 8 
is driven at only half the Speed of the can & 
and thus closes the Switch : 2 during every other 
cycle of the machine. Through this raeans, the 
units 2 and 2 are readered effective alter 
nately due to the fact that, during one cycle of 
operation, the relay 23 is dieenergized, rendering 
the break contact 25 effective, While during the 
next cycle the relay is energized to render the 
make contact; 3 efective. When this occurs, 
that is, when the contact 22 is closed and the 
contact 25 is opened through the energization of 
the relay 28, another circuit is completed by 
the can 4 again closing the SWitch . . . At 
this time, the Unit 2 is operated to close the 
switch 23 for a given eigth of time. 
The plating circuit is provided with a power 

Supply C1 grounded battery 33 and includes a 
break contact 3 and a nake contact 33, these 
contacts also being under the Control of the relay 
28. Two resistance units, indicated generally at 
33 and 33, are arranged to include varied nurn 

bers of knoWin resistances in parallel in the piat 
ing circuit depending upon the Ruianber of articles 
or Crystals to be plated. In the unit 33, there 
is a permanent resistance 35 and other resist 
ances 36, 37, 38, and 39, all of like values, 
which may be selectively included in parallel in 
the plating circuit. he selective resistances, 
that is, the resistances 36 to 239 inclusive are 
provided With COntacts of the arrangereint, shown 
so that beginning with the resistances 33, one, 
two, three, or all four of these resistances may be 
included in the plating circuit. In actual struc 
ture, separate contacts i£3 mounted on a com 
mon shaft, are novable thereby to any of five 
positions to include one, two, three, four, or all 
five of the resistances in the circuit. In the 
present illustration, all five of the resistances of 
the resistance unit 33 are included in parallel 
in the plating circuit under the control of the 
timer or unit 20. This indicates, therefore, that 
five Crystal units or articles are to be plated at 
the time When the plating bath is under the con 
trol of the units 28 and 33. The circuit, con 
pleted may be traced from the grounded battery 
:39, through a variable resistance is , switch 22 
of the unit 28, break contact 3, through the 
parallel Connections of all of the resistances 35 
to 39, inclusive, as shown, through an ammeter 
;43 to indicate the value of the electrical current, 
through the rack 5, the split metallic tubes 4, 
the wires , the Crystals or articles 9, the elec 
trolyte 4 to ground. 
The unit 34 is identical in every detail to the 

unit 33, including a fixed resistance 45 and 
other resistances i46, A7, 48 and 49, all known 
like Values which imay be selectively included in 
parallel in the plating circuit when the nake con 
tact 32 is closed to complete a circuit from the 
grounded battery 39, through the switch 23 of 
the unit 2 , through the resistance 45 and a 
Selected number of the resistances A3 to 49 in 
clusive in parallel, through the animeter A3 and 
thus through the articles to be plated, the plating 
bath and to ground. 

Considering now the operation of the plating 
Inachine, the operator prepares a rack 3 with 
a given number of articles to be plated. This 
rack is placed at the washing position , but 
prior to this time, one of the units 33 or 34 is 
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6 
adjusted, if necessary, so that at the time the: 
first rack is moved to the plating position 8, the 
plating circuit Will be conditioned to uniformly. 
plate the articles. Let it be assumed that the 
first rack Or articles has been plated under the 
control of the units 20 and f$3 and that the sec 
ond rack includes only four articles. 

Prior to the placing of the second rack at the 
Washing position , the operator adjusts the unit 
34 for four articles, this adjustment being made 

to include four of the resistances (45 to 48 in 
clusive) in the plating circuit. When the articles 
of the second rack are moved to the plating posi 
tion 8. The switches 2 and , operable in 
Synchronism with the transfer mechanism ren 
ders the control units for the plating bath effec 
tive alternately so that without disturbing the 
continuous function of the nachine, the operator 
has time intervals, through the provision of tWO 
sets of controlling means, namely, the timing 
units 28 and 2 and the resistance units 33 and 
$34, to precondition the plating circuit. 
The racks may be followed through the ma 

cine, cSinsidering the placing of the first rack 
at tha Washig position during which time the 
contingots flow of Water past the articles will 
re:Gove a fo: eign particles therefron. The arms 
$33, with their pins C6, are rotated in unison in 
a clockwise direction, so that at a given time 
iritserval, the first rack will be moved upwardly 
througi ai airc and placed at the plating position 
S3 where its legs 38 will form electrical connec 
tion with the resilient contacts (34. After this 

in place, the plating circuit conditioned 
racl., or rather, the articles carried there 

y be reindered effective through the opera 
tie of the SWitch , depending upon the po 
sition of the can is as to when the switch 2 
remains open Cr is closed thereby. After the 
first rack has remained at the plating position 
8, a given length of time, the adjacent arms 5 

Will transfer it to the rinsing position i9 where 
continuously fiOWing Water Will again rinse the 
articleS, this time in their plating condition. Aft 
er a given length of time, the first rack, through 
the Said of the adjacent transfer arms 85, will 
be noved to the drying position 29 where jets 
of air Will be directed to the articles to dry them. 
The drying neans is rendered effective imme 
diately upon the lowering of the first rack to the 
position 23, one of the legs 42 of the rack press 
ing the plunger 6 and the resilient arm 62 to 
close the SWitch 63 and energize the Solenoid 59 
to open the valve 58 in the airline 56. The mo 
ment the rack is removed from the drying posi 
tion, the Switch 6 will again be opened to de 
&nergize the Solenoid 59 and thus close the valve 
68. The rack, upon leaving the drying station 
23 is transferred to the slides 2 where they are 
allowed to travel downwardly limited by the stops 
22. 
Although specific improvements of the inven 

ticia have been shown and described, it will be 
understood that they are but illustrative and that 
Various modifications may be made therein with 
Olit departing from the scope and spirit of this 
invention as defined by the appended claims. 
What is cairned is: 
1. A machine for successively electroplating 

groups of articles variable in number, the ma 
chine comprising an electroplating bath, like 
holders each formed to receive and hold a varia 
ble number of the articles from one to a given 
maximum number of the articles, a loading po 
Sition to Successively receive the holders with their 
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articles to be plated, an electroplating bath dis 
posed at a position spaced from the loading posi 
tion, transfer elements actuable to transfer the 
holders from the loading position to the bath, 
where the articles will be positioned in the bath, 
and from the bath to another position Spaced 
therefrom, mechanism operable to actuate the 
transfer elements to transfer the holders at given 
intervais of time whereby the articles held there 
by will be positioned in the bath a known length 
of time plating circuit for directing a plating 
current through the articles and the bath, re 
sistance units including electrical resistances of 
known values and corresponding in number to the 
said maximum number of articles capable of being 
held by each of the said holders, means operable 
in Synchronism with the mechanism to alternate 
ly include the resistance units in the plating cir 
cuit for the articles, of alternate holders, moved 
into the bath, and separate means for each re 
sistance unit actuable, prior to its unit being 
included in the plating circuit, to preset its unit 
to include, of its resistances, a number equal to 
the number of articles to be positioned in the 
bath by its holder When the preset unit is included 
in the plating circuit. 

2. A machine for Successively electrogliating 
groups of articles Variable in number, the ma 
chine comprising an electroplating bath, like 
hoiders each formed to receive and hold a varia 
ble number of the articles from one to a given 
maximum number of the articles, a loading po 
Sition to Successively receive the holders with 
their articles to be plated, an electroplating bath. 
disposed at a position Spaced from the loading 
position, transfer elements actuable to transfer 
the holders from the loading position to the bath, 
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where the articles will be positioned in the bath, 
and from the bath to another position Spaced 
therefron, mechanism operable to actuate the 
transfer elements to transfer the holders at given 
intervals of time whereby the articles held there 
by will be positioned in the bath a known length 
of time, a plating circuit for directing a plat 
ing current through the articles and the bath, 
resistance units including resistances of like Values 
corresponding in number to the said maximum 
number of articles capabie of being held by each 
of the Said holders, Separate neans for each re 
sistance unit actuable to preset its unit by elec 
trically connecting a number of its resistances 
in parallel, One for each article held by the holder 
at the loading position, and means Operable in 
Synchronism. With the said mechanism to alter 
nately include the resistance units in the plating 
circuit to control the plating Circuit for the air 
ticles on the holders moved successively from the 
loading position into the bath, 
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