
No. 672,557. Patented Apr. 23, 1901. 
A. JOHNSTON. 

GRINDING MACHINE. 
(Application filed Jan. 22, 1900.) 

(No Mode.) 7. Sheets-Sheet . 

SITNN S- Niked in a 
SS S is Alan E Le 2. N -E A-Ra (, AZ3 

First 1. AAE4 file 

4 SNE 57. MS d Sai Y IZ. I S 

N SA 4; 
e % 

% 46 

ESZ, 2N 

W s S 

SSS 

% W 
WZ 

7teel-Ze 

  

  

  

  

  

  

  

  

  

    

  

      

  

  

  

    

  

  

  

  

  

  

  

      

  

  

  

  

    

  

  



... ." . 

No. 672,557. Patented Apr. 23, 190i. 
A. JOHNSTON. 

GRENDING MACH NE. 
(Application filed Jan. 22, 1900.) 

No Mode. 7 Sheets-Sheet 2. 

72 4 

aw?, 3.N. 

7% Aseesses. 

is pers co, poro-Litho. WASittingtoN, D.C. 

  

  

  

  

  

  



No. 672,557. Patented Apr. 23, 1901. 
- A. JOHNSTON. 

GRENDING MACH NE. 
(Application filed Jan. 22, 1900. 

(No Model.) Sheets-Sheet 3. 

EEE g 

Z, aes' / t 

E. VSSN SAS 
e ŠR3 St 

% N <27 z2W. W S 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



No. 672,557. Patented Apr. 23, 1901. 
A. OHNSTON. 

GRN DING MACHINE. 
Application fled Jan. 22, 1900. 

(No Mode.) 2. Sheets-Sheet 4. 

7% Aze esses 
a 72. 22- . 

2. 
  

  

  



No. 672,557. Patented Apr. 23, 1901. 
A. OHNSTON. 

GRN DNG MACH NE. 
(Application filed Jan. 22, 1900.) 

(No Model.) Sheets-Sheet 5. 

vannavarmwraxs 

We, 
A <% 
% SS S. 
15 %. 

- = I,(2) Eli 2& 
T % "| 4. 

s s 

.M 

S. 

  

  

  

  

  

    

  

  

  

  



No. 672,557. Patented Apr. 23, 1901. 
A. JOHNSTON. 

GR NONG MACH NE. 
(Application filed Jan. 22, 1900.) 

(No Model.) 7. Sheets-Sheet 6. 

Z 

- C G%20 

EléW % 

--mor -ul % 

22 44 
s t 

Zzz.8%, 7 

e 

(23 

a 27777.77Na N 

//z Zee esses. u?z 
a , a 4-2 

. 2 (2-12. 

  

  

  

  

  

  

  

  

  

  

  

  

  



No. 672,557. Patented Apr. 23, 1901. 
A. OHNSTON. 

GRN DING MACH NE. 
(Application filed Jan. 22, 1900.) 

-Z'za. 2 
(No. Mode2, 7 Sheets-Sheet 7, 

ZZZZZZZaZZZZZZZZZZZZZZZZZZZZZZ7 Witffff.4% 395 W. 
NS 

Zail 
Z S. I II. 

NZS) 

ESS 
SE 

( Z. Ny 

    

  

    

  

  

  

  

  

    

    

  

  

  

    

  

  



To all whom it may concern: 
Be it known that I, ALLEN JOHNSTON, a 

resident of Ottumwa, Iowa, have invented a new and useful Improvement in Grinding-Ma 
chines, which invention is fully set forth in the following specification. 
... This invention has reference to improve 
ments in grinding and polishing machines, 
particularly to such as are employed in the 

s finishing or whitening of the blades of table 
knives. . . . . . . . . 
My present invention consists in certain 

improvements upon the machine of my Pat 
ent No. 557,825, dated April 7, 1896, the prin 
cipal features of said improvements being the 
provision of mechanism operated automatic 
ally at predetermined intervals for triling the 
advancing said wheel to compensate for wear 
on its acting surface, and, furthermore, to so 
locate and construct the parts of the mechan 
ism that wear generally, and particularly that 
due to the loose grinding material (from the 
surface of the grinding-wheel) coming in cón 
tact with bearing-surfaces, will be avoided, or 
at least reduced to a minimum. 
My invention also embraces other impor 

tant features, all of which will be best under 

ings, wherein 
Figurel is a vertical sectional view. Fig. 

2 is a front elevation. Fig. 3 is a top plan 
view. Fig. 4 is a vertical sectional view 
through the basin of the frame and the re 
eiprocating carriage on line 44 of Fig. 3. Fig. 
5 is a rear elevation. Fig. 6 is a sectional 
view on line 6 6 of Fig. 1 looking to the left. 
Fig. 7 is a vertical sectional view on line 77 
of Fig. 1. Fig. 8 is a sectional view on line 
88 of Fig. 2. Fig 8" is a detail perspective 
view of the upper end of rod 45. Fig. 9 is a 
vertical longitudinal sectional view through 
the knife-holder, which is mounted on the 
carriage. Fig. 10 is a horizontal longitudi 
nal sectional view through the knife-holder. 
Fig. 11 is a plan view of the knife-holder, 
partly hiroken away and with other parts omit 

...ted. Fig. 12 is a sectional view on line 12 12 
of Fig. 10. 
A brief explanation of the scheme of oper 

lation of the machine as illustrated will lead 
to a quick understanding of the functions and 

acting surface of the grinding-wheel and for 

stood by reference to the accompanying draw 

tions in said grinding-surface. 

UNITED STATES PATENT OFFICE. 
ALLEN JOHNSTON, OF OTTUMWA, IOW.A. 
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moduS Operand of the parts about to be more 
fully explained in the detailed description. 
The knife to be ground is placed by the op 
erator in a knife-holder, Figs. 9 to 12, which 
slides transversely on a carriage to bring the 
blade of the knife into contact with the sura 
face of the grinding-wheel. The carriage is 
given a limited longitudinal reciprocatory 
movement, so as to present different parts of 
the surface of the knife-blade to different 
parts of the grinding-surface and prevent un 
even grinding or grooving due to imperfec 

By pressing 
on a treadle the Operator advances the knife 
holder to the grinding-surface and places un 
der tension a spring which acts on the holder 
to hold the knife in contact with the grind 
ing-surface with yielding pressure. The same 
operation throws into gear the means for re 
ciprocating the carriage, and after the knife 
has been acted upon for a predetermined pe 

55 

riod of time the reciprocation ceases, the knife 
holder is withdrawn from its advanced posi 
tion, and the operator puts in another knife. 
Upon depression of the treadle these opera 
tions are repeated. After the machine has 
been thus started and automatically stopped 
a predetermined number of times-in the pres 
ent case ten-or, in other Words, after ten 
knives (or both sides of five knives) have been 
acted upon-means are automatically brought 
into operation for truling the grinding-surface. 
Means are also provided for automatically ad 
vancing the grinding-wheel to compensate for 
the wear on the grinding-surface. 

Referring to the drawings, A represents the 
base of the frame, upon which is mounted the 
basin B. 
C is a grinding - wheel, of annular or ring 

form, carried by a shaft C, which is mounted 
in bearings c c'. At its outer end and within 
bearings c' the shaft is surrounded by a sleeve 
d, within which are located ball-bearings d" 
d", which receive the end thrust of the shaft. 
At its outer end sleeve d is provided with ex 
terior screw-threads which are engaged by in 
terior screw-threads on a ratchet-wheele, said 
wheel having a hub e' projecting into the bear 
ing c" and having a flange ethereabout pro 
jecting into a corresponding groove in a fill 
inge of Babbitt metal within the bearing, 
whereby the ratchet-wheel is permitted to ro 
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- 872,557 
tate, but longitudinal movement thereof pre- the gear-wheel I are omitted, and when this 
vented. By turning the ratchet-wheel in the part of the gear-wheel comes opposite the pin 
proper direction the shaft C', and with it the 
grinding-wheel C, may be advanced toward 
the front of the machine to compensate for 
Wear on the grinding-surface. Means for a u 
tomatically rotating the ratchet-wheel will be 
described hereinafter. 
The shaft C" carries fast and loose pulleys C° 

and C, respectively, by the former of which 
it is driven from any suitable source of power. 
F is a shaft having a bearing at one end in 

the base A and at its other end in a spider F, 

is extending upwardly from the foot of said base to the under side of the basin B. This 
shaft carries a fast pulleyf and a loose pull 
ley f', having an elongated hub f. A belt F 
(see Figs. 1 and 5, not shown in Fig. 3) passes 

2 o 
from shaft Cover the pulleysff", said belt 
being of such width as to at all times partially 
overlap the rim of the loose pulley, even when 

25 

the belt is shifted to such position as to drive 
the fixed pulley, and with it the shaft F. In 

: this manner while the pulleyfis driven only 
when the belt is shifted thereon, as shown in 
Fig. 1, the loose pulley. is continuously ro 
tated. 
The device for truing the grinding-surface 

and the means for automatically operating 
the same may be most clearly understood by 
reference to Figs. 1, 2, 3, 5, and 6. G is a cap 
or cover which fits over the grinding-wheel 
and is secured to the basin B. Said cap is 
enlarged at G' to permit the necessary move 

; Inent of the swinging armg, which carries the 
diamond or other hard point g', which is 
adapted to be moved laterally across and act 

arm h, through which said shaft is adapted 

upon the surface of the grinding-wheel to true 
the same. The arm g is secured to a shaft g', 

4o. bearing in One side of the cap or cover G and 
carrying at its rear projecting end a crank 

to receive its oscillatory movement for im 
45 

parting the translatory moveLuent to the tru 
ing-point g'. Arm h receives its movement 
from a pitman h", which has a forked lower 
end h, embracing the hub i of gear-wheel I, 
loosely mounted on the shaft F. Said gear 
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Wheel is provided with a heart-shaped cam 
groove , engaged by a roller hon the pitman 
h'. It will thus be apparent that upon rotation 
of the gear-wheel I the heart-shaped cam will 
act to impart to the pitman h. a longitudinal 
reciprocatory movement, which through the 
intermediary of the arm h will be transformed 
into oscillatory movement in the shaftg. As 
it is not necessary that the truling device 
should be continuously in operation, means 
are provided whereby it is brought into ac 
tion intermittently. To this end the gear 
wheel I is adapted to be driven by a belt i, 
passing from the hub of loose pulley f' over 
a pulley f', carried by a shafti, said shaft 
bearing at one end in the spider F" and at its 
other end in the base A and carrying a pin 

ion kits movement is arrested, a brake-shoe 
l, actuated by a spring l', (see Fig. 1) bearing 
against the teeth of the gear-wheel I with suf 
ficient friction to prevent movement thereof 
due to momentum, but at the same time al 
lowing the same to be rotated when the teeth 
of the pinion k are in actual engagement with 
the teeth on the gear-wheel. It will thus be 
seen that after the truling - point has been 

75 

traversed across the grinding - surface and 
back again it is arrested until the gear-wheel 
Iis moved a sufficient distance to again bring. 
the teeth thereof into engagement with the . 
pinion k, which latter is continuously rotated 
by the pulley f', as will be clearly understood. 
The means for effecting the movement of the gear-weeel I for the purpose of again engag 
ing the teeth thereof with the pinion will be 
described later. 
Referring now to Figs. 1, 3, 4, and 7, L. rep 

resents a reciprocatory carriage which car 
ries the knife-holder, to be described herein 
after. This carriage consists of a hollow elon 
gated part at one end and of a T-shaped ex 
tension at the other end. The extremity of 
the elongated end passes, through and is 
adapted to slide in a suitable opening in the 

9o ". . 

95 
vertical wall of the basin B, while the ex 
tremities of the arms of the T-shaped ends, 
of the carriage have projections, therethrough 
which are engaged by horizontal pins; m m, Ioo . 
which are supported by suitable uprights from . . . . 
the bottom of the basin B, Fig. 7. 
The carriage L receives its longitudinal re 

ciprocation through the following mechanism: 
Atits forward extremity the shaft F (see Figs. 
1 and 2) is provided with an eccentric-pino, 
which engages an opening in the rectangular 
block o', which latter is adapted to slide ver-, 
tically in a suitable way formed in the lower 
end of a vertically-disposed lever O, said lever I 
being pivoted at O' and its upper end project 
ing through a vertical opening p in the bot 
tom of basin Band engaging a recess p' in the. 
under side of the carriage L. It will be ob 
vious that the oscillatory movement imparted II5, 
to the lever O by the eccentric-pin O and the 
block o' will in turn impart a corresponding 
movement to the carriage L. 
In order to grind the surface of the knife 

blade to the proper convexity, it is necessary 
to impart to the holder whereby the knife is 
presented to the grinding-wheel a tilting or 
rocking movement simultaneously with its 
longitudinal reciprocation. The means for 
accomplishing this will now be described, re 
ferring particularly to Figs. 1, 2, and 7. The 
shaft F carries a pinion g, engaging a gear 
wheel q', secured to the inner extremity of a 
shaft Q, passing through a horizontal bearing . 
in the upper part of base A just below the 
basin B, said shaft bearing at its outer ex 
tremity a heart-shaped cam g, against which 

ion k, adapted to engage said gear I. At one bears a roller r, carried by one arm of a bell 
point on its periphery, however, the teeth of crank lever R, pivoted to the under side of 
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through a corresponding opening in the ex 
tremity of the horizontal arm on the bell 
crank lever and at its upper end supports a 

5 vertically-movable bar S, which passes up 
wardly through a sleeves', formed on the bot 
tom of the basin B.. A set-nut s serves to 
secure the bolts in any desired position of 
adjustment. At its upper extremity bar S 
supports a capt, having a central opening in 
which is located a bearing-ball i, said ball 
resting against the end surface of the bar, but 
being confined in its movement by the wall 
of the opening through the cap. The tail-piece 

5 or extremity of the knife-holder (to be more 
fully described hereinafter) bears against 
the ball t during the longitudinal reciproca 
tion of said knife-holder with the carriage L. 
From the foregoing description it will be un 
derstood that the rotation of the heart-shaped 
cam g acts through bell-crank lever R to 
slowly raise and lower the bar S and that the 
knife-holder following this movement of the 
bar. be gradually tilted in conformity with 
e convexity which it is desired to impart 
the surface of the knife-blade. 
Fhe knife-holder is most clearly shown in 

Figs. 9 to 12 of the drawings. It consists of 
a plate 1, to one side of which is secured the 

o hollow frame 2 by the screws 3.3. From the 
under side of the frame 2 projects a tailpiece 

, which, when the knife-holder is in place on 
the carriage, rests against ball t, as already 
described. When placed in the holder the 
blade of the knife rests against the flat face 

the plate 1, while the handle thereof en 
gages between a spring 5 and a cross-pin 6, 
constituting parts of the extension 7 of the 
holder, which is adjustably secured to the 
frame 2 by means of a set-bolt 8. A hook 9 
on the holder closely engages the groove of the 
bolster of the knife to hold the latter tightly 
in place, as clearly shown in Fig. 10 of the 
drawings. To the under side of the forward 
end of the frame. 2, contiguous to the plate 1, 
is secured a recessed block 13. This block is 

is held in place by screws 14 14 (see Figs. 9 and 
10), engaging through slots therein, which 
slots permit the desired adjustment of said 
block. Pin 15, the function of which will be 
more fully described hereinafter, has a head 
16 engaging in the recess of the block 13, as 
clearly shown in Fig. 12, the stem of said pin 
projecting rearwardly loosely through an 
opening in said block. 
On the T-shaped part of the carriage L is 

an elevated part 17, (see Figs. 1, 4, 7, and 12,) 
having alongitudinal recess therein, in which 
s, a plate 19, secured by set-bolts 18. This 

oplate has two openings therethrough, in which 
are adjustably secured rods 20, projecting for 
wardly toward the acting face of the grind 
ing-wheel, as most clearly shown in Fig.1. 
These rods constitute the bearing for the for 
dend of the knife-holder in its move 

ments toward, and from the grinding-wheel, 
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basin Bat r". A screw-threaded bolts passes on the upper surface of said rods. To pre 
vent lateral movement of the holder on these 
rods, I provide vertical pins 21, engaging 
against the inner faces of the rods 2020, re 
spectively, as clearly shown in Figs. 7, 9, 
and 12. 

For advancing the knife-holder and hold 
ing the knife in contact with the grinding 
wheel with yielding pressure and for auto 
matically withdrawing the same after the 
knife has been subjected Lu the grinding ac 
tion for a predetermined period and for ar 
resting the reciprocatory movement of the 
carriage I provide the following mechanism: 
A treadle 22 extends forwardly to the front 
of base A from a shaft 23, inou inted in bear 
ings on the inner face of the spider F. A 
coiled spring 24 about the shaft 23 acts to 
raise the treadle when the same is released 
in a mannel about to be described. A belt 
shifting arm 84, projecting upwardly from 
shaft 23, has pins 25 25 at its upper extrem 
ity engaging on opposite sides of the belt F, 
as most clearly shown in Fig. 3. 
As clearly shown in Figs. 1 and 4, a shaft 

26 extends longitudinally through the hollow 
part of the carriage L. The projecting inner 
end of the shaft is provided with a lateral 
opening therethrough, in which is adjustably 
secured a pin or finger 27, (see Figs. 1, 4, and 
12,) having a recess 28 in its upper extremity, 
in which the pointed end of the pin 15, here 
tofore referred to, engages, as most clearly 
shown in Fig. 12. The rear side of the finger 
bears against the cylindrical surface 29 of a 

75 
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rod secured in the frame 2. The other end of 
the shaft 26 projects through the end of car 
riage L, bearing in the vertical wall of the 
basin B, and carries a crank-arm 30, which 
pivotally connects with the upper end of the 
rod 31, which telescopes into the hollow end of 
the rod 32, the latter being pivoted at its lower 
end to the treadle 22. The rod 31 has a se 
ries of openings through its lower end, in any 
one of which may be engaged a pin 33, which 
projects at opposite ends through slots in the 
wall of the hollow upper end of the rod 32. A 
coiled spring 34 rests at its lower end against 
the projecting ends of the pin 33, and its up 
per end bears against the under side of a nut 
35, screw-threaded onto the rod 32. With the 
parts as thus described it will be seen that 
when the operator depresses the treadle 22 
the spring 34 will, when placed under suffi 
cient tension, move the rod 31 downwardly 
and through the crank-arm 30 rotate the 
shaft 26, causing the finger 27, through its 
connection with the knife-holder by means of 
the pin 15, to advance said holder until the 
surface of the knife-blade is brought in con 
tact with the grinding-wheel. There is suf 
ficient freedom of movement between the 
pin 15 and the knife-holder, on the one hand, 
and the pin 15 and the finger 27, on the other 
hand, to enable the knife-holder to be thus 
advanced without lifting the same from the 

the under edge of the plate 1 resting directly rods 20 or the bearing-ball it'. In order to 
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to move the belt Fonto the fast pulley f, thus 

4. 

hold the tailpiece of the holder firmly in con 
I tact with its bearing-ball, I provide a spring 
40, (see Fig. 7,) secured at its upper end to 
the cover G and at its lower end bearing in a 
conical recess 41 in the upper surface of the 
frame 2, forming a part of the knife-holder, 
said recess being most clearly shown in Figs. 
10, 11, and 12 of the drawings. The knife 
holder, of course, has such freedom of move 

o ment as to permit the flat face of the knife 
carried thereby to automatically aline itself 

... with the flat grinding-surface when advanced 
to contact therewith. It will be understood 
that upon depression of the treadle in the 
manner above referred to the belt-shifter acts 

throwing into operation the mechanism for 
reciprocating the carriage and for tilting the 
knife-holder during its reciprocation with the 

25 

35 

carriage... To maintain the treadle in its de 
pressed condition for a length of time suffi 
icient to accomplish the desired grinding of 
the surface of the knife-blade, I provide a 
vertically-disposed rod 45, pivotally connect 
ed at its lower end to the treadle 22 (see Fig. 
2) and at its upper end formed with a notch 
46, the horizontal shoulder of which upon de 
pression is adapted to engage under the pe 
ripheral edge of a wheel 47, a spring 48, lo 
cated in a recess in the base A, acting against 
a pin bearing on the rod 45 to force the up 
per end of said rod outwardly, so that its 
notch will engage the wheel 47 in the manner 
described. (See Fig. 8.) Arranged equidis 
tant about the periphery of the wheel 47 are 
screws 49, the heads of which project from 
said wall, and are adapted to act on the in 
clined surface 50, just below the notch 46 in 

40 the upper end of the bar 45, to force the horizontal shoulder of said bar out of engage 
ment with the wheel, and thus permit the 
treadle 22 to be raised through the action of 
the coiled springs 24 and 34, already referred 
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to... When the treadle is raised, the bar 45 is 
moved upwardly to the position shown in 
dotted lines in Fig. 8, the belt Fis shifted 
from the fast pulley f, the shaft 26 is rotated, 
moving the finger 27, and the knife-holder S 
is moved to the position shown in Fig.1. An 
other knife is now inserted by the operator, 
who again depresses the treadle, and the op 
erations as above described are repeated. As 
has already been explained, after ten knives 
are thus ground the truing device is brought 
into action and from time to time the grind 
ing-wheel is advanced to compensate for wear 
thereon. The means for operating the tru 
ing device have already been described to 
the point where that part of the surface of 
the gear-wheel I having no teeth thereon is 
brought to a position opposite the pinion k, 
and it only remains to be explained how this 
gear-wheel is advanced to bring the teeth 
thereof into engagement with the pinion. 
The wheel 47, already described, is secured 
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shaft is also mounted a cam 61, which bears 
against one end of a spring-actuated slide 62. 
(See Figs. 5 and 6.) This slide carries a pawl 
63 in engagement with the teeth of gear-wheel 
I. For every knife ground the wheel 47 is 
moved a distance equal to the space between 
two of the screws 49, thereon, or, in other 
words, one-tenth of a rotation. This move 
ment of wheel 47 is effected by a pawl 64 (see 
Fig. 2) engaging the ratchet-teeth 65, which 

75 

extend entirely around one side of the pe 
riphery of said wheel, as clearly shown in 
Fig. 8, said pawl being actuated by an ec 
centric-pin 66, (see Figs. 1 and 2, the pawl 64 
being omitted from the former figure,) pro 
jecting from the face of camg. The shaft 
60, and consequently the cam 61, carried 
thereby, is given a similar movement, and 
it will therefore be seen that ten knives will. 
be acted upon during the time required to 
impart a complete rotation to said cam. Dur 
ing this time the cam intermittently moves 
the slide 62 to the left, Fig. 6, until said slide 
drops off of the highest part of the cam-sur 
face and under the action of its spring is 
moved to the right. In this movement, the 

85 

go 

pawl 63 moves the gear-wheel I a distance 
sufficient to engage the teeth thereon with the constantly-rotating pinion k, and the 95 
mechanism for moving the truing device is 
thus caused to operate in the manner already 
set forth. 
The shaft 60 carries at its rear extremity 

an eccentric 70, secured to the shaft by a 
screw 71 and engaging an opening eccentric 
ally located in the end thereof. Upon loosen 
ing this screw 71 the eccentric may be ad 
justed on the shaft to vary its throw. The 
eccentric 70 actuates a pawl 72, which en 

Ioo 

gages a ratchet-wheele, heretofore referred 
to, turning the same from time to time to 
move shaft C' longitudinally in its bearings 
to compensate for wear on the grinding-sur 
face. 

IIo 

80 is a pipe through which water may be fed 
to the grinding-surface. 
The complete cycle of operation of the ma 

chine will, it is thought, be readily understood 
from the description above given. II5 

Grinding athd polishing being analogous 
operations,all references to the former will be 
understood to apply also to the latter. 
Having thus fully described my invention, 

what I claim as new, and desire to secure by 
Letters Patent, is- - 

1. In a grinding-machine, the combination 
with a grinding-wheel, of a movable work 
holder, means for rocking the work-holder to 
laterally oscillate the article being ground, 
means for reciprocating the work-holderlon 
gitudinally to move the article being ground 
along the grinding-surface a swinging arm 
the outer end of which is adapted to be given 
a translatory movement across the grinding 
surface, a truling-point carried by said arm 

i25. 

13o 

to one end of shaft 60, which has bearings in and adapted to act upon said surface to 
the base A. (See Figs. 2, 6, and 8). On the true the same, and mechanism for actuating 



672,557 

said arm automatically and intermittently 
after certain predetermined movements of 
the work-holder. 

O 

2. In a grinding-machine, the combination 
with a grinding-wheel having a flat grinding 
surface, of a movable work-holder, means for 
rocking the work-holder to laterally oscillate 
the article being ground, means for recipro 
cating the work-holder longitudinally to move 
the article being ground along the grinding 
Surface, a swinging arm mounted to move in 
a plane parallel with the grinding-surface, 
and carrying a truling-point which is adapted 
to traverse and act upon the grinding-surface 
to true the same, and mechanism actuating 
said arm operated automatically and inter 
mittently after certain predetermined move 
ments of the work-holder. 

25 

35 

40 

3. In combination, a grinding-wheel, a mov 
able Work-holder, means for rocking the work 
holder to laterally oscillate the article being 
ground, means for reciprocating the work 
holder longitudinally to move the article 
being ground along the grinding-surface, a 
truling device adapted to be moved across 
and in contact with the grinding-surface to 
true the same, gearing and connections for 
transmitting motion to said truling device, 
means for automatically throwing said gear 
ing out of operative relation with the driving 
parts of the machine after the truing device 
has operated for a predetermined period of 
time, and means for automatically throwing 
the same into such operative relation when 
the machine is operated for a predetermined 
period. 

4. The combination with a grinding-wheel, 
of a movable work-holder, means for rocking 
the work-holder to laterally oscillate the arti 
cle being ground, means for reciprocating the 
work-holder longitudimally to move the article 
being ground along the grinding-surface, a 

55. 
wheel being omitted at one point whereby 

truing device for the grinding-wheel, actu 
atting mechanism for the truing device, and 
mechanism for automatically and intermit 
tently throwing said actuating mechanism 
into gear with the driving parts of the ma 
chine. 

5. In combination, a grinding-wheel, a mov 
able work-holder and mechanism for impart 
ing movement thereto to present the work to 
the grinding-surface, a truing device for said 
wheel, a driving-pinion for the truling device 
and means for rotating the same, a gear-wheel 
meshing with said pinion, the teeth of said 

rotation of the wheel is arrested when this 
point comes opposite to the pinion, and means 
operating automatically to move the gear 
wheel to bring the teeth thereof into engage 
ment with the teeth of the pinion after the 
grinding-wheel has done a predetermined 
amount of work. 

6. In a grinding-machine, a grinding-wheel, 
a truing device for said wheel, a driving-pin 
ion for the truling device and means for ro 
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said pinion, the teeth of said wheel being 
omitted at one point whereby rotation of the 
wheel is arrested when this point comes oppo 
site to the pinion, a carriage, a holder on said 
carriage for the article to be ground, mech 
anism for reciprocating the carriage, means 
for throwing said inechanism into operation, 
means for automatically throwing said mech 
anism out of operation, and means operating 
automatically to move the gear-wheel into en 
gagement with the teeth of the pinion after 
the mechanism for reciprocating the carriage 
has been thrown into and out of operation a 
predetermined number of times. 

7. In a grinding-machine, a grinding-wheel, 
a movable work-holder and mechanism for 
operating the same to present the Work to the 
grinding-surface, a shaft for the grinding 
wheel, and means actuated automatically dur 
ing the operation of the machine for moving 
said shaft longitudinally in its bearings to 
advance the wheel to compensate for wear on 
its grinding-surface. 

8. In a grinding-machine, a basin in which 
the grinding-wheel operates, a reciprocatory 
carriage mounted in said basin in front of 
the grinding-wheel, an arm for reciprocating 
said carriage projecting upwardly through an 
opening in the bottom of the basin beneath 
the carriage and mechanism for actuating 
said arm. 

9. In a grinding-machine, a basin in which 
the grinding-wheel operates, a reciprocating 
carriage and means for operating the same, a 
work-holder mounted to move laterally on 
the carriage to present the work to and with 
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draw it from the grinding-surface, means for 
imparting such lateral movement to the work 
holder, means mounted in the basin and pro 
jecting through the bottom thereof for sup 
porting the outer end of the work-holder and 
raising and lowering the same to rock the 
work-holder and thereby grind the work to 
the desired convexity of surface, and mech 
anism exterior to the basin for operating said 
63S. 

10. In a grinding-machine, a basin in which 
the grinding-wheel operates, a reciprocating 
carriage and means for operating the same, 
a work-holder mounted to move laterally on 
the carriage to present the work to and with 
draw it from the grinding-surface, means for 
imparting such lateral movement to the work 
holder, a vertically-disposed rod mounted in 
a suitable bearing on the bottom of the basin 
and depending outside of the same, an anti 
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friction-bearing at the upper end of said rod 
on which the outer end of the work-holder is 
supported, and mechanism outside of the 
basin operating upon the lower depending end 
of the arm to raise and lower the same to rock 
the work-holder, thereby imparting to the 
work the desired convexity of grind. 

11. In a grinding-machine, a basin in which 
the grinding-wheel rotates, a carriage mount 
ed in the basin in front of the grinding-wheel 

tating the same, a gear-wheel meshing with and means for reciprocating the same, said 
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carriage having alongitudinal passage there 

O 

through, a shaft extending through said open 
ing, means connected with the outer end of 
the shaft for oscillating the same, a work 
holder movable laterally on the carriage, and 
a pin or finger on the projecting inner end of 
said shaft engaging the work-holder to move 
the latter as the shaft is oscillated. 

12. In a grinding-machine, the combina 
tion with a grinding-wheel, of a movable work 
holder, mechanism for rocking the work 
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holder to laterally oscillate the article being 
ground and for reciprocating the work-holder 
longitudinally to move the article being. 
ground along the grinding-surface, said mech 
anism being adapted to be thrown into op 
eration by the operator and to be automatic 
ally thrown out of operation, a truing de 
vice for the grinding-wheel, and automatic 
ally-operated mechanism for actuating the 
truling device after the work-holder has been 
thrown into and out of operation a predeter 
mined number of times. 

13. In a grinding-machine, the combina 
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tion with a grinding-wheel, of a movable work 
holder, mechanism for rocking the work 
holder to laterally oscillate the article being 
ground and for reciprocating the work-holder 
longitudinally to move the article being 
ground along the grinding-surface, said mech 
anism being adapted to be thrown into op 
eration by the operator and to be automatic 
ally thrown out of operation, a truing device 
for the grinding-wheel, automatically-oper 
ated mechanism for actuating the truling de 
vice after the work-holder has been thrown 
into and out of operation a predetermined 
number of times, and automatically-operated 
means for advancing the grinding-wheel to 
compensate for wear on its grinding-surface. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. 

ALLEN JOHNSTON. 
Witnesses: 

J. T. HACKWORTH, 
"A. G. HARROW. 
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